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...Hayka — 1e BesimKa Kpaca. YUeHUH y cBoiit JabopaTopii
Haue AUTHUHA O0JIUYUAM IO O0JIUYYUSA 3 ABUIIAMU IPUPOIH,
10 Iif0Th HA HHOTO HaUe yapiBHa Ka3Ka.

Mapisa Craodoscvra-Kiopi,

dsiui naypeam Hobenigcvkoi npemii

LLlaHOBHi OeB'ATMKNACHUKU Ta AeB'ATUKNAcHUL!

Bu mpomos:kyeTe BuBYATHM ONHY 3 HAWUyIOBIIMIMX HAYK — Ximiro.
Y 9 kKiaci Ha Bac uekKaroTh HOBiI Ximiuni TaemHuIi. Bu osHaliomutecs
3 MOIIUPEHNMH B IIPUPOJi cucTeMaMHu — PO3UMHAMH — Ta AisdHaeTecd
PO OCHOBHiI 3aKOHOMipHOCTiI ximiuHmxX mporeciB. Bu 3amypureca B gu-
BOBMJKHUM CBIT OpraHiuyHMX pPEYOBHH, IO IPUXOBYE 0e3Jiu ceKpeTiB
i mikaBuHOK. [{loTOpKHETECA OO0 TAEMHUIIb JKUTTA i 3po3yMmiere, 110 XiMia
MOJKe IIOSCHUTU 0araTto SBUIN, AKi TPAIJIAIOTHCA HABKOJIO Bac: 4OMY
YTBOPIOETHCA KWUCJIOTHUH [AO0IN, AK IIPUMYCHUTH DPEYOBUHU B3AEMOJIATH,
YoMy aBTOMOOiJIi pyxaioThesa Ta 0araTo iHIIIOTO.

et minpyyHUK — Balll TOJIOBHUM NMOMIUHUK y BUBUYEeHHi ximii. Bin
MiCTHUTBH yBeCh MaTepiaJy, AKUH BaM OyZe HeoOximuui y 9 kiaaci. Kosxani
naparpad momijeHo Ha yacTuHH. HeBeIMKUMMU IOPIiAMU JIeriie CIIPHii-
MaTHu iHdopMmailiiro. 3aKiHuyeTheA maparpad BUCHOBKAMU i IPaKTUYHUM
0JIOKOM, KU CKJIAJa€ThCA 3 KOHTPOJBHUX 3alUTaHb, 3aBIaHb IJIA 3a-
CBOEHHSA MaTepiany, po3poOOK JabopaTOPHUX MOCTiMiB Ta HNPaKTUUHUX
pobit. Heski sanmuTanua mosHaueHi sipoukoro (*). Ile 3aBmanusa mpobieM-
HO-TonrykoBoro 3micty. Ha HuX Bu He 3HalifeTe Biamosizi B maparpadi.
OOMipKy#iTe IIi 3amMTaHHSA y BiJIbHMI uYac, 3BEPHITHCI A0 JOAATKOBUX
I:xepes abo oOTOBOPIThH 3 yumTeJeM Ha YPOIIi.

Y migpydyHUKY PO3MillIeHO JOMaTKOBY iH(opMaIliio: 3axX0ILI00Ui (pak-
T4 3 icTopii ximii, BimoMocTi mpo BUIaTHMUX HAYKOBIIIB i HAYKOBUIIH Ta ITi-
KaBi JiHrBicTHMUYHI 3amaui, AKi JOIIOMOMKYTE BaM 3allaM’ ATATH HOBI TepMiHM.

ITicna meBHMX maparpad)iB HaBeJeHO OIMC XiMIiUHUX JOCJIiTiB He
TiTbKY OJI BUKOHAHHSA Ha yPOKax Xiwmii, ame ¥ Tux, IO BU 3MOKETe
BUKOHATHU CAMOCTiliHO BIoMa. BuKoHyIOuUM mOCIifu, 000B’SIZBKOBO JOTPH-
My#Tecda MpaBuUJl Ge3leKu.

Y ki"mi migpyyHMKa € JomaTKHU, aJddaBiTHUNA MOKAKUYNK Ta BiAmosimi
10 PO3PaXyHKOBUX 3ajladu.

IITupo cmoxiBarocdA, 10 IMeH MiAPYYHUK POSIIUPUTDL BaIll CBITOTJIAM,
OigIITOBXHE 0 IIOIIYKY HOBOI iH(dopmMailiii Ta 36arayeHHs CBOiX 3HaHbD,
a MOKJIMBO, CIIOHYKATHMe 0 OTPMMAaHHA MaiOyTHROI mpodecii — ximika.

Bascaw ycnixie y eusuenni ximii!

Aemop
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NOBTOPEHHA HANBAXJIUBILLUX
NMUATAHb KYPCY XIMIi 8 KNACY

§ 1. Cknap i BNacTMBOCTi OCHOBHMX KJaciB HeoOpraHiuHmnx
cnonyk

Knacudikauia HeopraHiyHMUX cnonyk

3a MeBHUMIU CIIiIJIbHAMU O3HaKaMI HeOpraHiuHi peuoBUHU 00’ €THYIOTh
B OKpeMi KJacu (cxema 1). 3Haiouu, 0 AKOTO KJacy HaJeKUTh PEUOBUHA,
MOJKHa IepemdaunTu ii BJIACTUBOCTI.

Cxema 1. OCHOBHI KJlacM HEOPTaHIYHMX CIIOJYK

4| HeopraHiuHi peuoBuHM }—>| Mpocri |
v v

| MeTann || HemeTtanun |

| CknapgHi |

|
Y Y Y

| Okcunpn | | FigpaTu okcugis

|
Kncnotn |
Amd¢oTepHi rigpokcngn |
oo |
Po3uunHHi (nyrv) |
Hepo3uunHHi |

Okcnan
o OKCnam — Cnonyku, Wo CKagalTbCa 3 aTOMIB ABOX XiMIUHUX €NeMEeHTIB,
&
¢ o OAVH 3 AKX — OKcureH.

3aJjie;KHO BiJ BaJIEHTHOCTI XiMiuHOTO ejeMeHTa, IO YTBOPIOE OKCHUI,
CKJIQJ, OKCHUIIB MOKe OyTU Pi3HUM.
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3araysbHa OpMYJa OKCUIIB:

E.O

Po3spisHawTs TaKki okcumu:

CoseTBopHi:

* OCHOBHI — OKCHUIHW, SIKMM BiAImoBizaioTh ocHOBMU (YTBOPEHiI Mera-
JiYHMMU ejleMeHTamMu 3 BaseHTHicTi0 I a6o II: Na,O, FeO, CaO);

* KUCJIOMHI — OKCHUIM, SIKUM BilIOBiZalOTh KHCJIOTH (YTBOpPEHi He-
meraniunumu enementamu: CO,, SO,, SOz, N,O, Ta mMeraniunumu ee-
MeHTamu 3 BajeHTHicTIO IV Ta Bume: CrO;, Mn,0,, PbO,);

s am@pomepHi — OKCUAYU, IKUM BifnoBifaroTh am(poTepHi rinpokcuau
(yTBODEHI meaxkumu meraniuaumu eilementamu: Al,O;, BeO, ZnO, Fe,O,,
TOII0);

HecoaerBopHi: oKcuau, IKUM He BiAIIOBiZaroTh aHi OCHOBHM, aHi Kuc-
J0THu (YTBOPEHI JeAKNMH HeMEeTAJiYHUMHU eJIeMeHTaMHU B MIPOMiKHUX CTY-
nenax okucHenus: N,0, NO, CO, SiO).

3ajJie’KHO Bif TOTO, OO AKOI I'PYIHN HAJNEKUTh OKCHJ, BiH BUABJIIE
pisui ximiumi BmactuBocTi (Taba. 1).

Ta6muua 1. Ximiuni BracTuBocTi okcumis®

OcHOBHI | Awmdorepni Kucaorni

B3aemogia 3 kucaoraMu it ocHOBaMU

BsaemoziroTs 3 Kuco- BsaemogitoTs 3 Kucaoramu | BaaemMomiioTh 3 oc-
TaMH 3 YTBOPEHHSIM COJIL 1 OCHOBAMMU 3 YTBOPEHHAM HOBAMMU 3 YTBOPEH-
¥ BOM: coJi ¥ Bogu: HAM COJIi ¥ BOgM:
CaO + 2HCI = ZnO + 2HCl = ZnCl, + H,0 | SO, + Ca(OH), =

= CaCl, + H,0 ZnO + 2NaOH = = CaSO, + H,0

He B3aemomitoTs 3 ocHO- = Na,Zn0, + H,0 He B3aemogirors
BaMU 3 KUCJIOTaMU

Bsaemonia 3 Bogoro

OKcuau JY:KHUX 1 JIyIK- He B3aeMoAioTh 3 BOZIOIO BzaemomiroTh 3 Bo-
HO3eMeJbHUX eJIeMEeHTiB JIOI0 3 YTBOPEHHAM
B3a€EMOJIiIOTEH 3 BOJOIO KucJIoTH (3a BU-

3 YTBOPEHHAM JIYTiB: HATKOM cuiiiii(IV)
CaO + H,0 = Ca(OH), OKCHUIY):

Iu11i oKCcuau 3 BOgoro SO, + H,0=H,SO,
He pearyiorb: FeO + H,0 # Si0, + H,0 =

Bsaemogia 3 okcumaMmu

* XimiyHi BNacTMBOCTi HECONETBOPHMX OKCMAIB BU BUBYaTUMeETe B 11 Knaci.



§ 1. Cknag i BNacTMBOCTI OCHOBHUX KNacCiB HEOPraHiYHUX CronyK

3akxiHueHHa mabauyi

OcHOBHI Awmdorepni KucaorHi
BszaemogiroTs 3 KuciaoT- BszaemogiroTs 3 KuciaoTHI- BszaemogiroTs 3 oc-
HUMH OKCHUJIAMU 3 YTBO- MH i1 OCHOBHUMM OKCHULAMHA | HOBHUMU OKCHUIaMU
PEHHSAM COJIi: Ta MiK c00010: 3 YTBOPEHHSAM COJIi:
Ca0 + CO, = CaCO, ZnO + Si0, = ZnSiO, SO, + Ca0 = CaSO,
He B3aemogirors Zn0 + Ca0 = CaZnO, He B3aemogiroTs
3 OCHOBHUMH OKCHUAMU 3 KMCJIOTHUMU

OKCHUIaMU
Kncnotun
o Kncnotn — cnonyku, Wo cknagaTbca 3 aTomis [gporeHy, 3gaTHUX 3amilLLy-
CJ . . .
¢ BaTMNCA aTOMaMM MEeTaNiYHNX efIEMEHTIB, Ta KUCIOTHUX 3aNWLLKIB.

3arajbpHa (QopMysa KHCJIOT:

H, |KuciorHuii 3anuuior

3a pisHMMU O3HAKaAMM KMCJIOTU KJAcU(PiKyIOTh Ha I'PYIIN:
« 3a yucioMm aromiB I'igporeny B mMosaekyaax (0CHOBHiCTIO):
onuoocroBHi: HCl, HNO,;
nsoxocHoBHi: H,S, H,SO,;
TpboxocHOBHi: H,PO,;
+ 3a BMicToM aTtoMiB OKcHreHy B MOJIEKyJax:
oxcurenosmicui: HNO,, H,SO,, H,PO;
6esoxcurenosi: HCI, H,S, HF.
OKCHUTeHOBMIiCHI KMCJIIOTH € IPOAYKTAMHU IIPUEAHAHHA MOJEKYJIN BOIU
IO MOJIEKYJI KMCJIOTHUX OKCHUIiB. Be30KCUIeHOBI KMCIOTH — Iie PO3UMHU
IeAKuX rasiB y Bomi. XJyopuaHA KMCJIOTA — Ile PO3UMH ras3yBaTOTO Tif-
poren xgopuzny HCIl y Bomi, ¢payopunHa — posuuH Tigporex (Qayopuny
HF Tomio.
Tabauiga 2. 3abapBleHHA JeIKUX iHIMKATOPIiB y PO3YMHAX
3 pi3HUM cepegoBHIEM

3a0apBiIeHHA B CepeTOBUIIi
Inmuratop .
KHCJIOTHOMY HeNTPAJIBHOMY JIYKHOMY
Jlakmyc YepBoHUt diosmeroBuit Cumniit
MeTuioBuil opaHKeBuU YepBoHUt OpaHnikeBui KosTuit
Denosdranein BesbapBHuii BesbapsHuii ManusoBUHi

OcHOBHI XiMiuHi BJIACTHBOCTiI KHCJIOT HaBeIeHO B TAOJIUIL 3.
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Taoauma 3. XiMiuHi BJIaACTHBOCTI KHCJIOT

XimiuHi BIacTHBOCTI PiBHAHHSA peakuii

3MiHIOIOTE 3a0apBJIeHHS iHIUKAaTOPiB
(Tabi. 2)

BsaemogitoTs 3 meTanamu, posramosaru- | H,SO, + Zn = ZnSO, + HZT
MU B PALY aKTUBHOCTI JIiBiImie BiJ BOZHIO

BsaeMoi0Th 3 OCHOBHUMHU OKCULAMU H,S0, + FeO = FeSO, + H,0
3 YTBOPEHHAM COJIi If BoAu

BsaemonitoTs 3 ocHoBamu 3 yrBopernam | H,PO, + 3NaOH = Na,PO, + 3H,0
coJti i1 Bogu H,S0, + Fe(OH), = FeSO, + 2H,,0

BsaemogiroTs i3 conmamu, Ak B peaynb- | H,80, + BaCl, = BaSO4\L + 2HCI1

TaTi peakIii BUAiIAETLCA Ta3, yTBOPIO- 2HI + CaCO, = Cal, + COzT +H,0
€TbCs ocaf abo Boga

OcHoBU
.\ OCHOBU — CNoONyKK, WO CKNaJaloTbCA 3 aTOMIB METaiYHOro efleMeHTa Ta oa-
0' HIEI a6o OEKTbKOX MNApPOKCUITIbHNX prl'l OH.

3araysbHa OpPMYyJa OCHOB:

Meraniunuii exement | ((OH),

3a pPO3YMHHICTIO Y BOMi OCHOBM KJacUPiKyIOTH Ha ABi rpymu:

» posunnHi (ayrm): LiOH, NaOH, KOH, RbOH, CsOH, FrOH,
Ca(OH),, Sr(OH),, Ba(OH),, Ra(OH),;

* weposuunni: Fe(OH),, Mg(OH), Tomo.

OcHOBU 3asBUYAa¥l BUABJAITH BJIACTHUBOCTi, HPOTHJIEXKHI KHCJIOTaM,
TOOTO B3a€EMOJIIOTH 3 PEYOBMHAMU 3 KUCJIOTHUMU BJIACTUBOCTAMY (Tabia. 4).

Tadauna 4. Ximiuni BiIacTMBOCTI OCHOB

Jlyrn Hepo3uuHHi 0CHOBU

3MiHIOIOTEH 3a0apBIeHH iHIUKA- He aminiooTs 3a0apBiaeHHS iHIUKATOPiB
TopiB (TabJu. 2)

BzaemogitoTs 3 Kucsioramu BsaemoioTs 3 KucjioTaMu 3 YTBOPEHHAM
3 YTBOPEHHSAM COJIi 1 BOogu coJti i1 BOOU:
(peaxiis meliTpaJsrisarii): Fe(OH), + H,SO, = FeSO, + 2H,,0

2KOH + H,S0, = K,S0, + 2H,0




§ 1. Cknag i BNacTMBOCTI OCHOBHUX KNacCiB HEOPraHiYHUX CronyK

3aKiHYenHa mabauyi

Jyru HeposuunHi 0ocHOBHU
BzaemogitoTs 3 KuCJIOTHUMUT Bsaemoi0Th 3 KUCJIIOTHUMY OKCUIAMU,
OKCHUJaMU: AK1 BiATOBiZAIOTH CUIBLHUM KHUCJIOTAM:

2NaOH + CO, = Na,CO, + H,0 | Cu(OH), + SO, = CuSO, + H,0

Bsaemozirors 3 amporepauMu BsaemogitoTs 3 aMm(poTepHUIMU OKCUIAMUI
OKCHUAAMHU U TiAPOKCHUIAMIU: ¥ rizpoKcumgaMu ITiJ yac CIJIaBJISTHHS:
t t
2NaOH + ZnO = Na,ZnO, + H,0 | Fe(OH), + ZnO = FeZnO, + H,0
. . t
(mip uac HarpiBamHs) Fe(OH), + 2A1(OH), = Fe(AlO,), + 4H,0

KOH + Al(OH), = KAI(OH),
(y po3uuni)

BsaemogiroTs 3 po3unHaMu CO- I3 posumHamu coseii 3a3Buuaii He B3a€MO-
Jeii, AKIIO YTBOPIOETHCA HEPO3- IiIoTh

YMHHA PeYOoBUHA (BUMIALae ocan):
2NaOH + CuSO, =

= Cu(OH),| + Na,S0,

Tigpoxcuam n1y:KHUX eJIeMeHTiB Ilixg yac HarpiBaHHA PO3KJIAAAIOTHCA
mijg yac HarpiBaHHSA He PO3KJa- 3 YTBOPEHHSIM OKCHUIY Ta BOIU:
. t
aI0THCS; TIAPOKCUIY JYKHO3e- _
a ; TIAD AR Iy Fe(OH), = FeO + H,0

MeJIbHUX PO3KJIANAaI0ThCH, ajie 3a
3HAYHO 0iJILITIOL TeMIIepaTypu,
Hi’K HEPO3UWHHI TiApOKCUIM:

t
Ca(OH), = CaO + H,0

Coni

Cosi MOsKHA POSTIIAAATH SK MPOAYKTH 3aMIIl[eHHs B KMCJIOTiI aTOMiB
ligporeHy Ha aToMu MeTaJiYHUX eJIeMEHTIB abo 3aMiIleHHS B OCHOBaXxX
TiApoKcUI-i0HIB HA KUCJIOTHUM 3aJIUIIOK.

.\ Coni — cnonyku, LWo CKNajaTbCA 3 aTOMIB MeTaniyHNX efIeMeHTIB | KUCoT-
¢ HVX 3a/INLLKIB.

3arajbpHa (opMyJa coJeir:

Meraaiuyaui €JIEMEeHT,, RKucaoruui 3aJIMIIOK,

Coui 3asBUYail BCTYIalOTh y peakilii oOMiHy 3 iHIIMMU PeUOBUHAMU
(raba. 5, c.10). Pearmii oOMiHy BimOyBaroTbhCcA 3a YMOBH, SAKIIO B pe-
3yJIbTATi B3aeMOii yTBOPIOETHCA Ocal, ra3 UM BOJA.
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Ta6auua 5. Ximiuni BracTuBocti coxeit”

XiMiuHi BiIaCTHBOCTI

PiBHAHHSA peakuii

BsaemozitoTs 3 KucaoTaMu, AKIITO
YTBOPIOETHCA Caa0KiIa uu HecTifiKa
KucioTa abo ocan

FeS + 2HCI = FeCl, + H,ST
CaCO, + 2HCl = CaCl, + CO,T + H,0
Na,SiO, + 2HCl = 2NaCl + stio;L

Posuunni cosi B3aemMoitoTs 3 iyramu,
SIKIIIO YTBOPIOETHCA OCAT,

CuCl, + 2NaOH = Cu(OH),| + 2NaCl

PogunnHi cosi BeTynaoTs y peakiil
00MiHY OfHA 3 OJHOI0, AKIIO YTBOPIO-
€ThCS 0Ca

AgNO, + NaCl = AgCl! + NaNO,
BaCl, + Na,SO, = BaSO,! + 2NaCl
CaCl, + Na,CO, = CaCO,l + 2NaCl

Posknagarorbes mig yac HarpiBaHHAg,

CuSO, —— CuO + SO, T

AKIIO YTBOPIOIOTHCA JIETKI OKCHAM 2Cu(NO,), —' s 9Cu0 + 4N02T + 02']‘

CuSO, + Fe = FeSO, + Cul

AKTuBHIINII MeTanu 34aTHI BUTiCHATHA
MeHIIT aKTUBHI MeTaIu 3 PO3UNHIB coJieit

Q KoHTponbHi 3anuTaHHA

1. [anTe BU3HAYEHHA OKCMAAM, KUCOTAM, OCHOBaM i conAam. 3a AKMMN O3Ha-
Kamu ix knacudikytotb Ha rpynu? Hasegitb npuknagm.

2. Aki meTanu 34aTHi BUTICHATY BOAEHb 3 KUCOT?

3. CdopmynioiiTe yMOBY, 3a AKMX BiaOyBaloTbcA peakuii 0OMiHY y BOAHUX
po3unHax. HasegitTb npuknagm peakuin.

4. fki cnonykn HanexaTb ao amdoTepHux? HaBenitb nprknagw.

s

3aBAaHHA AnA 3aCBOEHHA MaTepiany

5. Cknagitb dopmynu Takux okcugis: Kanin okcup, docdop(lll) okcua,
apreHTym(l) okeng, dpepym(ll) okema, xnop(lV) okcua, HiTporeH(V) okcug,
unHK okeng, aypym(lll) oxkenpa,.

6. [lonoBHITb CxemMu peakuii, fobepitb KoeodilieHTn, 3anulliTb Ha3BM MPO-
OYKTiB peakuin:

a) ... + H,0 — Ba(OH),; 8) ...~ CO, +H,0; g4)SO,+H,0— ..;
6) Fe(OH); —» ... + H,0; N KO +H,0— ...; € H,Si0;— SiO, +....

7. Cknagitb piBHAHHA peaKuili HelTpanisaLii, y pe3ynbraTi AKNX YTBOPHOTbCA
Taki coni: K,SO,, Mg(NO,),, ZnSO,, CaCl,, AI(NO,),.

8. CknapiTb piBHAHHA peakLiit, Wo BianNoBigalTb TAKUM NepeTBOPEHHAM:

a) Mg — MgSO, — Mg(NO,), — MgCO;;
6) Ca — Ca(OH), — CaCO, — Ca0 — CaCl, — CaCO;;
B) Al — ALO; — AICl; — AI(OH); — Na,jAlO,.

9. TopiBHsaATe 06'emmn cynbdyp(IV) okcnay (H. y.), AKUIA MOXHa JobyTu i3 cip-

Kun macoto 480 r Ta HaTpin cynbditTy macoto 630 r.

*Y 9 Knaci BUBYalOTb BNACTUBOCTI TiIbKU cepeaHix conei.



§ 2. XimiuHmit 3B'A30K i Oy[oBa PeyoBMHN

10. O6uucnitb macy pocdopy, AKy HeobXigHO BBECTW B HM3KY NEPeTBOPEHb
ans pobyBaHHsA KanbLin opTodochaTy macoio 15,5 T.

11. [na no6inkn cToBGypiB NNof0OBMX AepeB BUKOPUCTOBYIOTb BarHAHE MOJO-
KO: CyMilLl 2 Kr raleHoro BarnHa Ca(OH)2 Ta 10 n Bogun. O6UMCAiTL Macy Kasb-
L okcupy, HeobxigHoro ans pobyBaHHA FaleHOro BanHa Takol KiflbKOCTi.

12. [ns yMlieHHsA KaHanisauinHux TpyO BMKOPUCTOBYIOTb piAKuiA 3aci6, wo
MicTUTb 40% HaTpin rigpokcuay, y KinbkocTi 250 r po3umMHy Ha KOxHe
Micue ounweHHsA. OgHe yrnaKyBaHHA 3 TakMM CyXMM 3acO60M MicTuTb 70T
HaTpii rigpokcmay. BusHauTe, CKinbKy TakmMx ynakyBaHb BaM HeobXigHO
npuabat, Wob npouncTuT TPYOM: PAaKOBMHY Ha KYXHi, PYKOMWIHWK
Y BaHHil1, 311MB AYLIOBOI KabiHKM.

§ 2. XimiuHun 38’A30K i 6yf0Ba pe4yoBUHMN

Mpuragante:

+ eNIEKTPOHEraTMBHICTb — Lie 3AaTHICTb aTOMIB MPUTArYBaTY CMiflbHY eNeKTPOHHY napy;

+ aTOMU 3 GINbLUOK ENEKTPOHErAaTUBHICTIO CUJIbHILLE NPUTATYIOTb €NEKTPOHHY Napy;

+ Halbinblua eNeKkTPOHEraTMBHICTb B aTomiB Onyopy, HallMeHLwa — B aToMiB DpaHLito;

+ 3i 36iNbWEeHHAM NOPAAKOBOrO HOMEpa eNeMeHTIB Y Nepiofax eneKkTPOHEeraTnBHICTb
36inblyeTbCA, @ B rpynax — 3MeHLUYETbCA.

XiMiyHMM 3B'A30K, TUMNN XiMIYHOrO 3B'A3KY

.‘ XiMiyHMI 3B'A30K — Lie B3aEMOZifA aTOMIB, L0 3yMOBJIIOE iCHYBaHHA ABOX- Ta
¢ 6araToaToOMHMX YaCTUHOK (MONEKY, NOHIB, KPUCTaNIB).

PospisuamoTs Taki Tunu xiMiuHOro 3B’A3KYy: KOBAJEHTHUMN, HOHHUIM,
MeTagiuHuii Ta BogHeBuii (cxema 2).

Cxema 2. Tunm XiMigyHOTO 3B’A3KY

| XimiuHui 3B’Aa30K |
[

Y ! ! !

| KoBaneHTHui | | NoHHMI | | MeTaniyHun | | BogHeBun |
3a3Buuan icHye Mix  3a3Buuan icHye y cnony- IcHye B meTanax Ta ix- CKnagHuM TN B3aemMo-
aTomMamy HemeTaniy- Kax, yTBOPeHMX aToMamMy  Hix cniaBax aii. IcHye, 30Kkpema,
HUX eNleMeHTIB MeTaniyHnX Ta HemeTa- MiX MOsieKynamu Boan

NiYHMX enemMeHTiB

H . | 3a3Buuaii icHye Mi>k aToMaMn OHaKOBUX
enonApHn HeMmeTaniyHMX efleMeHTiB
m 3a3BuMyan iCHye Mixk aTOMamu PisHNX
HeMeTasiyHUX efieMeHTIB
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Xoua pisHi TUIN 3B’A3KY CYTTEBO BiAPi3HAIOTHCA OAMH BiJ OQHOIO, aje
B HUX € OJHA Ba’KJMBA CIiJIbHA BJIACTUBICTH: BOHU YTBOPIOIOTHCA 3aBAAKU
€JEeKTPOCTATUYHOMY NPUTATAHHIO MPOTWJIEKHO 3aPAIMKEHUX YACTUHOK.
Y MoJieKyJax IMO3UTHUBHO 3apAMKEHi Aapa aTOMiB IPUTATYIOTHCA IO He-
TaTUBHO 3apAIKeHUX eJIeKTPOHIB CHiJIbHOI eJeKTPOHHOI mapu, 3aBAAKU
YoMy MiXK aToMaM¥ iCHY€ KOBaJIeHTHUI 3B’A30K. B3aeMoaia IPOTHIIEIKHO
3apAMYKEeHNX HMOHIB 3yMOBJIIOE iCHYBAHHSA PEUYOBUH 3 MOHHUM 3B’ SI3KOM.
Ha esekrpocraruuHiit B3aeMozii I'pyHTYEThCA TAKOMK iCHYBaHHSA MeTaJid-
HOTr'O Ta BOJHEBOIO 3B’A3KiB, IPO IO BU AisHAETecs IisHirre.

KoBaneHTHUN 3B'A30K

ITlig yac yTBOpeHHsS XiMiuHOTO 3B’A3KYy aTOMU IparHyTh HAOyTH 3a-
BepIIIeHOr0 30BHIIIHLOTO €JIEKTPOHHOTO PiBHA (AK y aTOMiB iHepTHOrO
exemenTa). OgHUM 3i cIIOCOOiB JOCATHEHHS TAaKOrO CTaHY € 00’ €IHaHHSA
HecIlapeHUX eJIEKTPOHIB y CIiJIbHI eJeKTPOHHI mapu, 1110 HaJie;KkaTh 060M
aToMam.

.‘ XimiuyHMIn 3B'A30K, O BUHNKAE B pe3ynbTaTi yTBOPEHHA CMifIbHUX eNeKTPOH-
¢ ® ux nap, Ha3nBalTb KOBANEHTHVM.

PosrisHbMO IpoIlec yTBOPEHHA 3B’A3KY B MoJeKyJi ¢propy F,. Atom
dayopy MicTUTH Ha 30BHIIMTHBOMY PiBHI CiM eJIEKTPOHIB — TPU €JIEKTPOH-
Hi mapu ¥ OoAWH HecllapeHUU eJIeKTpoH. [0 3aBepllieHHA 30BHIIIIHBOT'O
piBHa aTomy DPayopy OpaKye OIHOTO eJIeKTPOHA, TOMY ABa aToMu Diy-
opy 00’eIHYIOThCA B MOJEKYJIY TAKKMM CIIOCOOOM, YTBOPIOIOUHM MisK C0O00I0
OOVHAPHUN 3B’SI30K:

+ F — abo F-F

¥V pasi Bzaemomii ABOX aTOMiB, KOKHUI 3 IKUX Ma€ KiJbKa Heclape-
HUX eJeKTPOHIB, OZHOUYACHO YTBOPIOETHCS KiJIbKA CHITBHUX €JIeKTPOHHUX
nap. B aromi OkcureHy Ha 30BHIIITHBOMY DiBHi € HIiCTHh €JeKTPOHiB: IBi
eJeKTPOHHI mapu i aBa HecnapeHi exexkTpoHu. Ili HecmapeHi eleKTpoHMU
0epyTh y4acTh B YTBOPEHHi ABOX CIIJIBHUX €JEKTPOHHUX IIap:

O+O — a6o 0=0

3aBAgKU IIbOMY KOKHHHN aToM OKCUTeHYy OTPUMY€E 3aBepIleHuii 30-
BHIIIIHiZI eHepreTMYHUN pPiBeHb i3 BOCbMU eJIeKTPOHiB (oKTer). Takwmit
XiMiuHui 3B’ sI30K HA3UBAIOTh NO0GIUlHUM i TTO3HAUAIOTh JBOMA PUCKAMU.
Yucno coibHUX eJIEKTPOHHUX IIap MiK aToMaMU XapaKTepusye kpam-
Hicmb 36’A3KY.



§ 2. XimiuHmit 3B'A30K i Oy[oBa PeyoBMHN

MNonApHUI | HENONAPHMN KOBANEHTHUIN 3B'A30K

KoBanenTHuii 3B’A30K MOKe YTBOPUTHUCS AK Mi’K OJHAKOBUMMU, TaK
i mixk pisapumm aromamu. OgHAKOBI aToMM, 3BMYANHO, OJHAKOBO IIPH-
TATYIOTH €JeKTPOHU, OT:KEe, B MOJIEKYJIaX IIPOCTUX PEUOBUH, YTBOPEHUX
aToMaM{ HEMETAJiUHWX eJIEMEHTiB, HANPUKJIAL y MoJeKyJsax (Topy
¥ BOAHIO, CIIiJIbHA €JEKTPOHHA IIapa OZHAKOBO HPUTATYETHCA A0 000X
aToMiB i HajgeXuThb iM 000M OZHAKOBOIO Miporo. Taxkuii KoBaJeHTHUNA
3B’A30K HA3WBAIOTHb HENOAAPHUM.
AToMU piBHUX eJeMEeHTIB MPUTATYIOTH €JIEeKTPOHUW 3 PiSHOI0 CHJIOIO.
Ile mpusBOAUTL OO 3MiIl[eHHS CIIJILHOI eJeKTpPOHHOI mapu B 6iK aToma
3 OiJBIIOI0 eJIeKTPOHEeraTUBHICTIO. SIK HacaiIoK Ha HBOMY 3 ABJIAETHCS
HAJIUITKOBUM HeraTwuBHWi 3apsan (8-), a Ha iHIIoMy aTomi, HaBIaKH,
3’ABJAETHLCSA TeBHUI mosuTuBHuUM 3apsazn (6+). Hampuraan, y momerysi
rizporen uyopuny:
o+ -
H-F
Taxnuii KOBaJIEHTHUH 3B’ 30K HA3UBAIOTH NOAAPHUM. 32 SHAUCHHAMU
eJIeKTPOHeraTuBHOCTeIl eJieMeHTiB (aAuB. ¢op3ar] 1) MOyKHA BUSHAUUTH THUII
KOBAJIEHTHOT'O 3B’A3KY: UMM OiJIBIIIOIO € Pi3HUIA eJeKTPOHeraTUBHOCTEHN
(AEH), Ttum 6inbin moasspHUM € 3B’s30K (Mmaut. 2.1).

PiBHOMipHMI po3nogin HepisHOMipHUI po3nogin Okpemi
eNIeKTPOHIB eNeKTPOHIB eNeKTPOHHI Xxmapu
&t 6~ +
o o (4] o o o
f/ f/ f,
1 1 1
1 o
 LEEEnE L : KoBaneHTHIIiI NonsApHMii : VoHHnit
| HenonApHui | \
: ! : '
04 2 33
PisHMUA enekTpoHeraTmBHOCTEN >
D e e &8 i i
1 1 1 1
v sFIFS :Cl ¢F: 1 1
' ee oo | .o .o I 1
\ AEH=0 . AEH = 3,98 - 3,16 = 0,82 . AEH =398 -093 =305 .
a 6 8

Man. 2.1. 3anexHicTb TUNy 3B'A3KY Bif Pi3HULI eNeKTpPOHEeraTMBHOCTEN efleMeHTiB:
a — KOBANEHTHWI HEMONAPHUN; 6 — KOBAaNIEHTHUIN MONAPHWIA; 8 — WOHHUNI
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MoHHWI 3B’'A30K

Y peuoBmHaxX 3 HOHHUM 3B’SA3KOM YaCTHUHKU He 3’€IHaAHI KOPCTKO
OIHA 3 OJHOIO CITLILHOIO €JIEKTPOHHOIO IIap00, a MPUTATYIOTHCA CHIAMU
€JIEKTPOCTAaTUUYHOI B3aeMOMii:

Na: + Cl: — [Na| Gl

L XiMiyHUI 3B'A30K, WO BUHWKAE B pe3ynbraTi MPUTAraHHA NPOTUIEXHO 3a-
¢ ® PAOMKEHNX NOHIB, Ha3MBalOTb NOHHUM.

MoHHMiT 3B’A30K YTBOPIOETHCA MijK aToMaMM eJeMeHTIiB 3i 3HAUHOIO
pisHUIIEIO eJIeKTPOHETaTUBHOCTel. 3a3BUUall BiH iCHYe B pe4OBMHAX, YTBO-
PEeHuX THUIIOBUMU METANIUYHNMH Ta HEMeTAJIYHIMHU eJieMeHTaMu. Y MOBHO
BBa’KaIOTh, 1110 3B’ A30K € MOHHUM, AKIIO Pi3HUIA eJIeKTPOHeraTuBHOCTEHN
IBOX eJieMeHTiB OinbIina 3a 2 (mana. 2.1, c. 13).

bynosa TBepAnx peyoBMH Ta IXHi BNAacTUBOCTI

BinbiricTs peuoBUH, IIIO0 HAC OTOUYIOTH, 3a 3BUUAWHUX YMOB Iepedy-
BalOTh Yy TBEPJOMY arperaTHOMY CTaHi. 3a BHYTPiITHBOIO OyZOBOIO U (i-
3WYHVMU BJIACTUBOCTSIMY PO3PIiBHAIOTH Ba CTAaHW TBEPAUX DPEUYOBUH —
amopdHUHA i Kpucragdivamii (Mmaa. 2.2).

AMopdHI peuoBMHU He MAaIOTh YiTKOI IIPOCTOPOBOI CTPYKTYPH, a YTBO-
PeHi 3 HEBHOPAAKOBAHO PO3TAIIIOBAHUX YACTUHOK (aTOMiB, MOJEKYJI, I10-
HiB). 3a OymoBOIO aMOpP()HiIi PeUOBMHU HATAAYIOTH PiAWHU.

ITepeBasxHa GiJBIIICTh TBEPAUX PEUYOBMH MAalOTh KPUCTATIUYHY OYIOBY.
Kpucraniunuii cTad xapaKTepuU3yeThbCA BIOPATKOBAHNM PO3TAIIyBAHHAM
YACTUHOK. ¥ KPHUCTAJTIYHUX pPEYOBMHAX YACTUHKHU, 3 AKUX HOOyIOBa-
Hi KpucTanam, po3MiIeHi B mpocTopi
B YiTKOMY IIOPAAKY ¥ YTBOPKIOIOTH
NIPOCTOPOBi KpucmaaiuHi rpamru.

3aJle’KHO BiJf THUIIYy YaCTUHOK,
II0 YTBOPIOIOTH KpPHCTAJ, Ta Bifg
TUOY XiMiuHOTO 3B’A3KYy MiK HUMU
POBPiBHAIOTH YOTHUPU TUIU KpUCTAa-
JiYHUX I'pPaTOK: MeTaJNiuHi, HOHHI,
MOJeKyJAApHi # aromui. Tun xkpuc-

Man. 2.2. a — kBapy SiO, mae KpucTa- - X
NiYHy CTPYKTYpY; 6 — KBapLOBe CK/O TAJ1YHUX I'pPaTOK 3HAYHOKI MI1pOIO

3 TaKUM CaMUM XiMiUHVM CKNIaIoM ne- 3yMOBJIIOoe (hidMUHi BJIACTHUBOCTI pe-
pebyBae B aMOPHHOMY CTaHi yoBuH (Tabu. 6).
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. . . *
Tabauna 6. KpucramiuHi rpaTku Ta BIACTHBOCTI PEYOBUH
Xapakrepuc- Tun KpucTaJivyHuX I'PATOK
THKA PeIOBHHM Honni MoaekyasapHi ATomHi
Tun ximiunoro | Monnuit Kosanentuwuii (mmo- KoBanentHuit

3B’A3KY JApHUN 1 Hemoaap- (monsApHUii i Hemo-
HUH) ¥ MOJIEKYyJIaX JIAPHUI)
Ta cJIabKa B3aeMOIisa
MiK MOJIeKyJaaMu

Arperarunit Tsepai peuo- Tasu, piguuu abo TBepai peuoBuHU

CTaH 3a 3BU-
YallHUX YMOB

BUHU

JIETKOILJIaBKi TBepAi
PEeYOBUHU

dDi3uyHi BIaCTHBOCTI

Temneparypu Bucoxki Husbki HyKe BuCOKi
IJIaBJIEHHA Ta
KUNiHHA
JleTKicTh Heuerki JleTki, MOXKYTH Hemerxi
MaTH 3amax

TBepmicTs, Tsepxi, Kpuxxi, Heniac- Hyxe TBepai, He-
IJIACTUYHICTH KPUXKi, TUYHI IJIACTUYHi, iHOAL

HeIJIaCTUYHI KPUXKi
3maTHicTE Ipo- | Y TBepHo- Y TtBepaomy crani He | BingbmricTs He
BOIUTY €JIeK- MY CTaHi He IPOBOASATH, POBYUHU | IIPOBOAATE, AeAKL
TPUYHUU CTPYM | IPOBOJATH, nesaxkux (Hampu- € IPOBiJHUKaAMU

a POBILIaBU

KJaf, Tizporex

(rpadir) abo ua-

Ta PO3YUHU — raJioreHiiiB) mpo- OiBIpPOBiJHUKAMUT
IPOBOJAATH BOJIATH (repmamiit)
PosuunHicTs Bararo 3 HUX PosuunHsaoTsca He posunnaATHCSA
POSUMHAIOTLCA | y BOAi abo B iHImux Yy BOZi Ta B iHIIIUX
y Bozxi DPO3UYMHHUKAX PO3UYMHHUKAX
PeuoBuHU Couri, ocHOBH, I3 Kosanrenmuum He- | I3 Kosarenmuum
amdorepHi NOAAPHUM 36’ A3KOM: | HENOLAPHUM
rifpokcuan 0,, Cl,, Br,, S Tomo; | 36’a3rom: anmas,
Ta OKCUIN i3 Kosasenmuum no- | rpadit TOIIO;
MeTaJIiuHuX aaprum: HF, HCI, i3 KosaseHRMmHUM
eJIeMEeHTIiB HBr, HI, H,0, CO,, NoOJAPHUM: KBaPII,

NH, routo

ATIOMiHiT OKCH

* PeyoBMHM 3 MeTaNniYHUMU IpaTKamm BM BUBYaTUMeTe B 11 Knaci.
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Q KoHTponbHi 3annuTaHHA

N

13.

14.

15.

16.

17.

18.

19.

[JlaiTe BU3HaYeHHA BiJOMUM Bam BMAaM XiMiYHOro 3B'A3Ky. HaBepiTb npu-
Knagu peyvyoBUH 3 Pi3HMMU BMAAMW XiMIYHOTO 3B'A3KY.

KN KOBaNeHTHUN 3B'A30K Ha3MBalOTb HemonApHMM? nonApHuM? Hase-
AiTb NPUKNagn Cronyk.

fIK 32 3HaYEHHAMMN eNneKTPOHEeraTBHOCTI eJIeMEHTIB, WO MICTATbCA Y CKNa-
Ai PEYOBWH, MOXXHA BifPi3HUTN PEUYOBMHM 3 MOHHUM 3B'A3KOM Bifl peUYOBMH
3 KOBaJIEHTHMM MOMIAPHUM 3B'A3KOM?

CoopmynionTe ABi BigMIHHOCTI NOHHOTO 3B'A3KY Bif KOBaJIeHTHOrO.

Yum Bigpi3HAIOTbCA KpUCTaniyHi peyoBuHM Bif amopdHux? Hasepitb npu-
Knagu KpucTaniyHmx i aMoppHMX pPeyoBUH.

Mepeniuitb Gi3nYHI BNAaCTMBOCTI, WO XapaKTepHi ANA PeYoBUH 3 KpuUCTa-
NIYHUMM IpaTKamMu: @) KOHHUMK; 6) MONEKYNAPHUMY; B) aTOMHUMW.
Ha3BiTb B1A XiMiYHOro 3B'A3KY B peYOBMHAX 3 KPUCTaNIYHUMW FpaTKamu:
a) aTOMHUMK; 6) NOHHVMU; B) MONIEKYNIAPHUMN.

3aBAaHHA ANA 3aCBOEHHA MaTtepiany

20.

21.

22,

23.

24,

25.

26.

27.

28.

CKinbKn eneKTPOHHWX Map i HecnapeHWX efIeKTPOHIB Ha 3O0BHILIHbOMY
eHepreTMYyHOMy piBHi aTomiB: a) Xnopy; 6) Cynboypy; B) ®ocdopy?
Ha3BiTb no ABi XimiuHi cnonykn, B AKMx atomyn OKCUreHy yTBOPHOIOTb
3B'A30K: @) NOHHUIA; 6) KOBaNeHTHUN.

Cknagitb enekTpoHHi popmynu ana monekyn rigporeH xnopugy HCl, rig-
poreH cynbdigy H,S Ta amoHiaky NH,. CKinbKn crifibHUX i HenoAineHux
efIeKTPOHHMX Nap MIiCTATb aTOMM B KOXKHI peUoBUHI?

306pa3iTb CxeMy YTBOPEHHS PEYOBUH 3 MOHHMM 3B'A3KOM Ha MpuKnagi
Kanin ¢nyopuay.

I3 HaBeZleHOro nepeniky BUMKLWLITb OKPEMO CMONYKK, B AKUX XiMIYHWUIA 3B'A-
30K: @) KOBAJNIEHTHNIA HENONSIPHUIA; 6) KOBANEHTHWUI MNONAPHUIA; B) NOHHWIA.
H,, HBr, Na,0, Ca0, CO,, CO, O,, NO,, K;N, NH;, N,, NF;, F,, OF,, MgF,.

I3 HaBegeHOro nepeniky BUMULWITb OKPEMO PEYOBMHM, WO Y TBepAOMY
arperaTHoOMy CTaHi MaloTb KPUCTaniuHi rpaTKu: a) aTOMHi; 6) NOHHI; B) MO-
NeKynApHi.

CaBr,, O,, CuO, Br,, C (anmas), NaNO,, HCl, Fe,(SO,),, CO,, H,0.
KapbopyHg (cvniuiin kapbig SiC) mae Temnepatypy nnaeneHHs 2830°C i 3a
TBEPAICTIO 6/IM3bKMIA [0 anmasy. AKUIA TUM AOro KpUCTaniyHMX rpaTok?
BaHiniH — 6e36apBHa KpuCTaniyHa pevyoBMHA 3 MPUEMHMM 3aMaxom.
AKi KpMcTaniyHi rpaTtky BiH mae?

MNeBHa 6e36apBHa pevoBUHA [OOPE PO3UMHAETHCS Y BOAI I MA€E BUCOKY
TemnepaTtypy KuniHHA. BUCNoBiTb NpunyLieHHA Wopo Tuny ii KpucTaniy-
HUX rpaTok. Yn mae ua peyoBuHa 3anax?



TEMA 1. PO34YNHUA

Y ubomy po3gini BU fi3HaeTecs...

s UMM BIgpIi3HAOTbCA CycneHsil Big eMynbCil;

+ WO PO3UYMHU — Le AWNCMEepPCHi cnctemu;

+ LU0 30/10TO MOXHa PO3UYMHUTA Y BOAi;

+ L0 Halle TiNo GpaKTUYHO € KOMOIQHUM PO3UYMHOM;
+  YOMY He MOXHa KuaaTu GeH y BaHHY;

¢ WO MO3HayalTb 3aragkoBnUM CMMBONIOM pH.

§ 3. MNoHATTA Npo gucnepcHi cuctemu.
KonoigHi Ta icTUHHI po3uvHMn

Mpurapgante:

+ CyMillamMWn Ha3MBaloTb TaKi cuCTemMu, WO CKAaJaloTbCA 3 AEKiNbKOX pPeyoBUMH —
KOMMOHEHTIB; Y IXHbOMY CKNagi MIiCTATbCSA YaCTMHKU (@TOMKU, MOSIEKYNN abo NOHW)
Pi3HNX peyoBUH;

+ AKLWO OKPEMi KOMMOHEHTU CYMilli HE MOXHa PO3Pi3HUTU HEO36POEHUM OKOM abo
3a AONOMOroK MIKPOCKOMa, TO TaKi CyMmili Ha3nBalTb OAHOPIAHUMMU, B iHLIOMY
BUMNAAKY CyMilli € HEOQHOPIAHUMMU.

MNoHATTA NpO guUcnepcHi cnctemm

Bawm y:xe Bimomo, 110 icHYIOTH OZHOPIAHI 1 HeomHOpimHi cymiri. Cy-
MiIlli He MaloTh CTAJIOTO CKJaAy (Ha BiAMiHY Bim ximMiuHmMX CHOJyK), i iX
MOJKHA PO3NiINTH HA iHAWBiAyaJbHI PEUOBMHU, AKIINO He BimbyBaeThbcA
HeOoOOPOTHUX XiMiUHMX HpPOIIECiB.

Cyminri, B sKHMX OJHA peuyoBMHA PO3IOAijJeHa B iHImii, AK, Ha-
IIpUKJaL, JUM, TYMaH, MOJOKO, HA3UBAIOTh QUCNEePCHUMU cucmemamu
(Bix matuH. dispergo — posciroBaTu, moapiOHIOBATH).

HucrnepcHi cucTeMu BiAPiBHAIOTHCA TUM, AK1 YacTUHKY (TBepAi, piaki,
ras3oroaioHi) posmnomisieHi B AKOMY CepeIOBMIIIi.

HadinomupenimumMyu B IPUPOJi € AUCIEPCHI cucTeMUW, B AKUX dYac-
TUHKYW TBePAOi PEUOBMHU POS3IOAiJNIEeHI B piZKoMy cepemoBuiri (Bozi).

3aJe)KHO BijJi po3Mipy YacTMHOK (HOAPiOHEHHS) PEUOBUH, IO 3MilITy-
IOTBCs, PO3PISHAIOTH Taki munu JucnepcHux cucmem:

* 3aBuci (rpyboaucrepcHi cucreMu);

* KOJIOIHI po3umHU, a00 30Ji (BUCOKOAMCIEPCHI CUCTEMMU);

* icTuHHI po3umMHU.



TEMA 1. PO34YMHN
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Man. 3.1. a — 3aBucb Kpeian (y 3aBUCAX PO3MOAiNeHa peyoBnHa nepebysae y BUrnAgi
BEJIMKUX KPUCTaNVKIB TBEPAMX PEYOBMH abo Kpanenb piauHu); 6 — 30nb 3050Ta (y Kono-
TAHMX PO3UMHAX YaCTMHKN PEYOBMHU LOBOJ BEVKI 1 CKNafaloTbCsA 3 AecATKIB abo TucAY
MoJeKys, aTomiB abo 1oHiB); 8 — po3uunH Kynpym(ll) cynbdaty (B iCTMHHMX PO3uMHax peyvo-
BWHA iCHYE Y BUIMALI OKPeMMX MoJeKyn abo MOHiB)

TosoBHaA BigMiHHICTP MiK HUMH — PO3Mip YaCTUHOK PO3MIOAiJeHOL
peuvoBuHU (Maja. 3.1).

BaacTtuBocTi pisHMX AUCIEPCHUX CHUCTEM HaBemeHO B Tabauili 7.

Y 3as6ucax oKkpeMi UaCTMHKM PEUYOBUHU IOMITHI HE030POEHMM OKOM
abo y 3BMUYAMHUI MiKpPOCKOII, caMe TOMY 3aBHCi 3aB:KIW MYTHi. 3ajerx-
HO BiJ arperaTHOro CTaHy DPO3MOJiJIeHOI y BOAI PeYOBHHU cepe]; 3aBUCEi
BHOKPEMJIIOIOTH cycnernsii Ta emyavcii. Cycnensii — 1e cymimi TBepzoil
peuoBuHU 3 Bojoio (MaJs. 3.2). BinmumbpHa cymimm — Iie cycImeH3iss TOHKO-
noxpibHeHOI Kpelinu abo BamHA y Bomi. B emyascisx y Bomi posmopineni
OpiOHI KpameJabKu iHIINX PiAWH, IO He 3MiIIyIOThCA OZHA 3 OAHONO. Mo-
JIOKO — IIe eMYyJbCid KUpPY y BOHi, AKUH i3 YacoM CILIMBa€ Ha MOBEPXHIO,
yTBOpIoOUM BepmKu (Maa. 3.3). ¥ BomoeMyJabcifiHuMX (hapbax 3 BOIOIO
amimani Kpamri kiaeo IIBA 3 ¢ap0boio TOro um iHIIIOTO KOJILOPY.

a 6
Man. 3.2. CycneHsia — cymiw nicky 1 myny y Bogi: Man. 3.3. Monoko — KnacnuyHum
a — y 36oBTaHOMY BUrNAdi; npuknag emynbcii, y Mikpockon
6 — nicnA ocigaHHA TBEPAUX YACTUHOK BMAHO APIOHI KpanenbKu »upy



§ 3. MoHATTA Npo AucnepcHi cuctemn. KonoigHi Ta iCTUHHI po3unHu

Ta6muisa 7. IIOpiBHAHHA BIACTHBOCTEN AMCIEPCHUX CHUCTEM

IIBUIKO OCiZaroTh
Ha JHO abo cILIUBa-
IOTh HA IIOBEPXHIO

Xapakre- . .. .
3aBuci KooinHi po3unau IcTuHHI pO3UnHU
pHUCTHEA
Poswmip PeuoBuna nepeby- | PeuoBuHa nepe6y- PeuoBuna nepe-
YaCTUHOK Ba€ y BUTJIAL] He- Bae y BUIJIALL cHo- OyBa€ y BUTJIAIL
(r — paziyc) | BEeJIMKUX YACTUHOK | JIYYEHUX MOJIEKYJ OKPEMUX MOJIEKYJI
(kpucranaukis), (#1oHiB), abo oHiB
100"M<r<10®m| 10%M<r<10"mMm
Onruuni Hemnposopi, mytai | IIposopi, amxe pos- IIposopi, cBiTsI0
BJIACTUBOCTi Cir0I0TBh CBiTJIO He PO3CiIioTh
Mosxnusicts | YacTurku peuoBu- | He QpinbTpyroTses na-| PiabTpyBaHHAM
posaisieHHA HY He IIPOXOAATH nepoBUM (GiIbTPOM, | PO3TIIUTH HEMOIK-
Ha OKpeMi Kpi3b manepoBuil ajne GinpTpPyOTHCA JIUBO
KOMIOHEHTH | (QisbTp epraMeHTHUM
CrifikicTh YactuHKH nocuTh | BimHocHO cTifiki MokyTs icHyBaTU

B Uaci, ogJHaK 3ro-
IOM «CTapiloTh»
3 YTBOPEHHAM OCany

HeCKiHYeHHO 0B~
I'o, AKIIO HE BUIIA-
PUTBCA POSUYUHHUK

3aBuci MOXKYTH YTBOPIOBATHCA He 000B’A3K0BO 3a yuacTi Boau (MaJ. 3.4).
Pisni moapi6bHeHi peuyoBMHU MOMKYTh OyTH DPO3MOAiJNeHi y TBepAOMYy i ra-
3yBaTOMY CepPeIOBUIIAX, YTBOPIOIOUM 3aBUCi: UM ABJsSIE cO00I0 MaJeHbKi
TBEpPJi YaCTMHKM, a TyMaH — PiJKi YaCTUHKMU, IO PO3IOMAiJeHi B IOBi-
Tpi. Taki cumcTeMum Ha3WBAIOTL aepoO30JIAMU. SIKIO rasyBaTy PEUYOBUHY
PO3IOAIINTY B PiAwHi, TO YTBOPIOITHCA IIiHM, IKi TaKOMK HaJIeKaThb
IO 3aBuUCel,— Ile, HAIPUKJaZ, 30UTi BeplmIKu ab0 MuJabHa miHa. ['asm
3 TBePAUMH PEUOBHUHAMU MOXKYTH YTBOPIOBATHU TBEPAi IiHU, AK, HAIPU-
KJaZ, meMsa abo IiHOIIACT.

Man. 3.4. MNpurknagn 3aBuceit: @ — rasoBaHa Bofa € rigpo3onem Kap6oH(IV) okcmay
(Byrnekucnoro rasy) B Harnoi; 6 — AUM € aepo30sieM TBEPAUX YACTUHOK Y MOBITPI;
8 — TyMaH € aepo30sieM Kpariesb Boau B MOBITPi



TEMA 1. PO34YMHU

Y Konoidnux po3iunax po3Mip uac-
THHOK PEYOBMHHN 3HAUHO MEHIINH, HixK
y saBucax. Heo3bpoeHuM OKOM i HaBiTh
y 3BUYAMHUN MIKPOCKONI TaKi YacTHHKU
HNOMITHUTH HEMOMKJINBO, TOMY KOJOIimHi
po3uMHU 3JaloThcA mpo3opuMu. KaBa Ta
yail — Ile KOJIOigHi po3YuHHU.

MoJserkyiu OeIKUX PEUYOBUH, HAIPHU-
KJaJ KpoxMaJio adbo 0inkiB, MaroTh myxKe
Man. 3.5. lenb — KonoigHa cc- Bejfmci po3mMipu — AK JeKiJibKa THUCAY 3BU-
TeMa, B AKIl KONOIQHI YACTUHKM YaHUX MOJIEKYJ. PO3UMHY TaKUX PEeUYOBUH
BTPATUNM 30aTHICTb BinbHO mepe- ~ TAKOXK € KoyoinHuMu. [lesKi 38 HUX € rese-

MilLyBaTUCA B PO3YMHI yTBOpOBadvaMM 1 3a MaJIMX KOHII€EHTpaIlnu

MOKYTh II€PETBOPUTU PO3UMH HaA T'yCTHUi
zesv (mai. 3.5). I3 xapuoBuX rejieyTBOPIOBAYiB HAIOiJBIIT Bimomi arap-
arap i sxesmaTuH. Arap-arap ofep:KyiOTh i3 MOPCHKHX BOJOPOCTEIi, a JKe-
JaTUH MIiCTUTBhCA y TBAPMHHMUX PEIITKax: KicTKax, XpsIllax, KOIUTaX.

Teni Ta immmi KoJsoigHi cumcTeMHM BUBYAE OKPEMUM PO3IiJl — KOJIO-
igHa ximist, OZHMM i3 3aCHOBHHKIB AKOi OyB HAIl CHiBBiTUM3HUK AHTOH
BosoagumupoBuu [IymMaHCBKUI.

[CTUHHI pO34YnHN

BinpmricTh po3unHiB, 3 AKUMU MU MaEMO CIIPaBY, € iCTUHHUMM, TOMY
IJIsA 3PYYHOCTI iX Ha3WMBAIOTh IPOCTO po3yurHami. OCHOBHOIO iXHBOIO O3HA-
KO0 € Te, IO B TAaKWUX PO3UYMHAX PEUOBMHU NOAPiOHEHi J0 OKpemMumx
MOJIEKYJ abo IOHiB, TOMYy BOHU 3aBKAM ITPO30DPi.

Posuun Mmoke OyTu 3ab0apBJjeHUM, SK, HAIPUKJIAL, PO3UMH MiJHOTO
Kymopocy (Maia. 3.6), abo 0e30apBHUM, SK PO3UYMHM KYXOHHOI COJIi Ta
OyKpy. AJle iCTHHHUHN PO3YMH 3aBKAU IIPO30PUIl i B 3aKpUTili mocyauHi
Mo:Ke 30epiratmcsa SK 3aBTOAHO JOBTO.

.\ Po3unHN — Le ogHOpPIAHI CyMmili 3MIHHOrO CKnagay, Wo CKNagawTbCa 3 BOX
- . . o .
¢ ab0 6inblue KOMMOHEHTIB, OAVH 3 SIKMX 3a3BUYall € PiAKNM.

PeuoBuny, 1110 MicTUTHCA B PO3UMHI B HAAJIUINKY U I1epe0yBae B TOMY
caMOMYy arperaTHOMy CTaHi, 10 ¥ PO3YUH, Ha3WBAIOTh PO3IYUHHUKOM,
a iHIII KOMIIOHEHTU — PO3YLUHEHUMU Pe1O06UHAMU.

Y cywmimiax 3 BOAOI0 PO3BUMHHUKOM € BoJa. 1K PO3UMHHUKK 3aCTO-
COBYIOTH TaKOXK iHIINI PifWMHU: €TUJIOBUI CIUpPT, OeH3WH, rac Tomio. Ha-
OpUKJaL, HOTHA HACTOSHKA, SKY BUKOPUCTOBYIOTH IJIS Ae3iH(eKIlii pam,
€ PO3UYMHOM HOAYy B €THJIOBOMY CHHUPTi. AJjie B IIKiJIbHOMY Kypci ximii Bu
MaTHMeTe CIIPABy IepPeBa’KHO 3 BOAHUMU DPO3UYMHAMU.



§ 3. MoHATTA Npo AncnepcHi cuctemn. KonoigHi Ta iCTUHHI po3unHK

Heo6xigmo Takosx 3a3HAUNTH, 1[0 X0Ua
PO3BYMHM Ha3WBAIOTH CyMiIllaMu, OTHAK ix
MOTPiOHO BiAPIiSHATH Bif 3BUUYAHUX MeXxa-
HivHUX cymime#i. Ik i cywmimri, posumHmM
He MaloTh CTaJIOT0 CcKJany (Ha Bigminy
BiJl XiMiUHMX CIIOJIYK), 1 iX MOKHA PO3MIi-
JUTHU Ha iHAWBigyaabHi peduoBUHU (AKIIIO
Mi’K HUMU He BimOyBaeTbcAa HEOOOPOTHUX
ximiuaux mpormeciB). IIpore, rosoBHa
O3HaKa, IO XapaKTepusye pPO3UMHU,—
e ogHopigHicTh. KpiM Toro, Ha BimMiHy Man. 3.6. B iCTUHHIX pO3unHax
BiJf MeXaHIUYHMX CyMimmeil, y POSYMHAX  okpemmx KOMMOHEHTIB HE MOMITHO:

icHylOTHL meBHiI B3aemonii Mik yacTuH- nicnA PO3YMHEHHA MiOHOrO Kymo-
KaMM PO3YMHHMKA I PO3UYMHEHOI peuo- pocy y Bofi po3uuH Habysae cu-
BUHHU. 3BaKaouu Ha e, CYMIHII IOIBOX HbOTIo 3a6aaneHHﬂ i 3anMwaeTbca
rasyBaTHX PEYOBUH PO3UMHAMU HA3HUBATHU Npo3sopum

He MOJKHa.

AK BiAPI3HUTN ICTUHHWUIA PO3YMH Bif KONOIQHOro?

HesBaskaroun Ha 30BHIIITHIO ITPO30PIiCTh iICTHHHUX i KOJOIZHMX DPO3UHU-
HiB, IX yce K TaKM MOKHA PO3PISHUTH 3a AOIOMOTOIO IIPOCTOT'O HOCIimy:
yci KOJIOIAHI pO3UMHM PO3CiIOI0Th CBiT/I0. AKIO B 3aTiHeHil KiMHAaTi Kpishb
CKJIAHKY 3 KOJIOIJTHMM PO3YMHOM IPOITyCTUTHU IIPOMiHBb CBiTJIa, HATIPUKJIA],
Bij 3BMuUaiiHoi JasepHOl YKa3KU, TO Iei MPOMiHb Y CKJAHII moOpe IIOMiT-
Huii (man. 3.7). Ile moB’A3aHO 3 TUM, IO ITIiJl YaC IIPOXOIKEHHA ITPOMEHS
Kpi3h KOJIOIZHWI PO3UMH Ha IILJISAXY CBiTJIa TPAIJIAITHCA KOJIOITHI yac-
TUHKY i mpoMiHb posciroerbes. 1leit edexT
HasuBalwTh egexmom Tindans Ha UYeECTb
aHrJiicbkoro BueHoro I:xoma Tingand,
AKU# fioro Bigkpus. Takwuii camuii edexT
MU CHOCTepiraeMo, KOJU TPOMiHB CBiTJIa
mpoOuBaeThbcA Kpish (ipaHKU B 3aTiHEHY
3anuiaeHy KiMmHaty. IcTUHHI pO3UYMHU TaKo-
ro e)eKTy He BUABJIAIOTH. CBiT/IOBUI IIpPO-
MiHb TPOXOAUTH KPis3bh HUX 0e3 OyIAb-TKUX
TIePEITKOo/l, OCKIIbKY YaCTMHKU PEYOBUHU
HACTiJIBKM MAaJIi, IO He PO3Cil0I0TH CBiTJIA.
TosX mpoMiHBL CBiTJIA, OPOIYINEHUN KPi3b

Man. 3.7. Edekr TiHgana: y pasi
NPOMNYCKaHHA CBiTNa Kpi3b iCTUH-
HUM PO34YMH MPOMiHb He POo3cito-
CKJIAHKY 3 icTmHHUM PO3YMHOM, modaunTu €TbCA, Ha BiD,MiHy Bifl NPOXOAXKEH-

HEMOKJINBO. HA Kpi3b KOMOIAHUA PO3YnH



3HayYeHHA PO3UMHIB Y NPUPOAI
Ta XKUTTI NOANHN

Ilepmmi ximiumi peakmii, saBOAKU AKUM
3’ABUJIOCA JKUTTS HA HAIIM miameTi, Bif-
OyBasnCcs B «IIEPBUHHOMY OYyJIbHOHi» —
posuwnHi pisHOMaHiTHUX MoJieKya y Csi-
TOBOMY OKeaHi. 3 TOYKHM 30py CydacHOI
HAyYKHU, JKUTTSA 3aPOJUIIOCS caMe B PO3UUHi.

Kpos, gimda, cauua, nmuromnaasma Ta imrmri
piAvHYM KUBUX OPraHi3MiB — Ile pPO3UMHU
pisHUX pedoBUH y BoZAi. HacTo y ckaazmi Ta-
KMX PO3UYMHIB € OiJIKOBI MoJIeKysu, OT:Ke,
Bci I[i po3umHHM € KojJoimHuMu. MoKHa
BIIEBHEHO CTBEP/KYyBaTH, IO HAIl Opra-
Hi3M — IIe cyIiJibHa KOJIOI[HA cucTeMa.

Pigka i»ka TaKoK mepeBakKHO € KOJIOITHUM
PO3YMHOM, OCKIJIbKHY B i1 CKJIaAi MicTATHCA
0iJIKOBi MOJIEKYJIM Ta MOJIEKYJIV iHIITUX II0-
JKUBHUX PEUYOBUH. ¥ OiJBIITOCTI BUIIAIKiB
TBepja iska — Ie eMyJbcii Ta cycmeHaii.

Posuuneni y Boai peuoBuHU 6€pyTh yU4acTh
y dopMyBaHHi OCamoBUX IOPif Ta KOpUC-
HUX KONAJWH, 30KpeMa Kpeiau, MapMypy,
PYA pidHUX MeTaJiB. 3aBAAKU PO3UYMHEHHIO
MiHepaJiB y Bozi GOpPMYIOTHCA CTAJIAKTUTH
Ta CTAJarMiTH B Ileuepax.

Posunnu mesxux cojeil 3aCTOCOBYIOTh AJIA
OiATOMOBYBaHHS KYJIbBTYPHUX POCJUH, Mi-
HepaJbHi J00pMBa BHOCATH y I'PYHT Iepe-
BayKHO y BUIJISAI PO3UMHIB.

BaraTo nikiB BUKOpPUCTOBYIOTH Y BUTJIAIL
PO3YUHIB Y BoAi abo B cnUpTi (HaCTOAHKM).
Masi, kpemu Ta mesaki iHimi JiKyBasbHI 3a-
cobu — 1e cycmensii abo emyJbcii Jgikap-
CbKUX PEYOBUH.

V¥V ximiuni#t mpomucaoBocTi 6araTo mpoiie-
ciB BigOyBaeThbca B posumHax (y Boxi abo
immux pos3umHHMKax). Bes 3acrocyBamHsa
PO3UYNHIB HEMOJKJIBE BUTOTOBJIEHHSA I1alie-
Py, TKaHWH, XapYOBUX KUCJIOT, MUUHUX
3aco0iB TOIIIO.




§ 3. MoHATTA Npo AncnepcHi cuctemn. KonoigHi Ta iCTUHHI po3unHK

Bigomnin ykpaiHCbKn i pagAaHCbKUI yYeHWU, akageMik
HAH YkpaiHu, uneH-kopecnoHgeHT AH CPCP, oguH i3 3a-
CHOBHUKIB KonoigHoi ximii B CPCP. 1903 pokKy 3akiHumB Kun-
iBCbKWI MoAiTeXHiuHWIA iHCTUTYT. Woro aunnomHa po6oTa
«KonoiganbHe cpibno» npusepHyna ysary [. . MeHaeneega,
AKNUIN ByB MPUCYTHIN Ha 3axucTi. OyonioBaB IHCTUTYT 3arasb-
HOI Ta HeopraHiyHoI Ximii B Knesi. YaockoHanus meTtoam go-
CNigXeHHA KOJMOoIgHOI Ximii, po3po6MB MeTOoh BU3HAUYEHHS
PO3MipiB KOMOIAHMX YaCTUHOK YNbTpaLeHTPUPYryBaHHAM.
CTBOPUB HayKOBMIN HANPAMOK 3aCTOCYBaHHA KOJIOIAHOI Ximiil

B XapYoBUX TEXHONOTIAX: XNiboneyeHHi, BAPOOHWLTBI LyKpY, AHTOH Bonopgumn-
BMHa, NM1BA, APIXAXiB, KOHAUTEPCbKIX BUPOGIB. Mloro im'am poBuY lymaHCbKuii
Ha3BaHO |HCTUTYT KONOIgHOI Ximii Ta Ximii Bogn HAH YkpaiHu. (1880-1967)

JliHegicmuyHa 3a0aya

1.JlTatnHoto cnoBo gelare o3Havae «Mep3HyTHW, 3acTuratuy», a gelato — «Mopo3nBO».
MpunnycTiTb, AKE 3HAUYEHHA MalOTb TEPMIHM Keney, «refib» Ta «KenaTuHy.

2. [peubKoto aero o3Hayae «MnoBiTpA», hydro — Boaa, a NaTUHoOIo solvere — «PO3UNHATIY,
suspensio — «niABiwyBaHHA». LLlo, Ha BalLy AYMKY, 03Ha4aloTb Ha3BW KOMOIAHNX CUCTEM
«30Mi», «rippPo301i», «aepo30i» Ta «CycneHsii»?

- Boga 3'aBunaca Ha 3emni MinbApAn poKiB TOMy y BUMAAI BOAAHOI Napu pa3om
3 rasamu, WO BUAINANMCA 3 rapaunx Hagp. bnusbko 3,5 minbApgiB pokiB Tomy
XKUTTA NOYaNo PO3BMBATUCA Came Y BOAI — He3aMiHHOI ANA XXNUTTA PEYOBUHM.

- CNoBO «eMysnbCifi» NOXOAWTb Bif NAaTUHCbKOrO cnoBa emulgere, WO O3Hayae
«[0ITN», OCKIIbKMA MEPLLOI0 3 BiLOMUX eMynbCilt 6yno Monoko.

Ha nouyaTtky XXI cToniTTA BYeHi OoTpumanuM MPUH-
LMMOBO HOBUIM MaTepian — aeporenb. BiH cxoxwuin
Ha 3BMYAVHWUIA Tefb, ane 3aMmiCTb BOAU MiX KOMO-
IOHUMM YaCcTUHKaMM MIiCTUTbCA noBiTpA. Aepore-
NAM MpPUTaMaHHi HaA3BUYalHi BNAacTMBOCTI: BOHU
HaniBnpo3opi, Ayxe nerki (3pa3okK, AK Ha MarioH-
Ky, Ma€ Macy 6nu3bKo 2 Tr), iXHA TycTMHa Malxe
[LOPIBHIOE TYCTUHI NOBITPA. [Jo TOro » BOHU Jy)Ke MiUHi (BUTPUMYIOTb Ha-
BaHTaxkeHHA y 2000 pasiB 6inbwe 3a iXHI0O Macy) Ta MaloTb Hag3BMYANHO
HU3bKY TernionpoBigHiCTb (NpoBoaATb TennoTy ripwe 3a nosiTpA). NASA
BXe BWKOPWUCTOBYE pPi3Hi aeporeni Aans OyayBaHHA KOCMIYHWX anaparis.

../.@\ KniouoBa igesn

*% lctunHi pPO34MHM B NpUpodi TPannaTbCA PigKo, vyacTille MU CTUKAEMOCA 3 iH-
WM OUCNEPCHMMUN CUCTEMaMMW: 3aBUCAMU (CYCneHs3iaMM Ta eMynbCiamu), 30-
NnAMK, aepo30nAMHU, Figpo30aaMKY, NiHaMU TOLLO.



TEMA 1. PO34YMHU

Q KoHTponbHi 3annuTaHHA

29.
30.
31.

32,
33.

AKi cymiwi HasmealoTb po3unHamm? LLlo y BM3HayeHHi PO34MHiB O3Hauyae
C/IOBOCMONYYEHHA «3MIHHOrO cknagy» ? HaeegiTb npuknagu.

Yum BigpI3HAIOTbCA 3@ BHYTPILIHBbOIO CTPYKTYPOIO 3aBWCi, KOMOIAHI Ta ic-
TUHHI po3umHK? AK iX MOXKHA BiAPI3HUTU OAWH Bif ogHOro?

Ak MOXHa goBecTun abo CNpPoCTyBaTy, WO KaBa Ta Yall — Lie iCTUHHI po3unHA?
Yu mMoxHa cymiw i3 ABOX rasiB Ha3BaTu po3umHom? Yomy?

AKi cninbHi 1 BIAMIHHI O3HAKM iICTUHHMX PO3UYMNHIB Ta MEXaHIYHUX CymiLLen?

f 3aBAaHHA ANA 3aCBOEHHA MaTepiany

34.

35.

36.

37.

38.

39.

40.

41*

HaBepiTb NpyKnaan BUKOPUCTAHHA B NOOYTI 3aBUCEN, KONOIGHUX Ta iCTUH-
HUX PO3YUHIB.

LWo6 nigroTyBaTy NnofoBi aepeBa J0 3UMYBaHHA, IXHi cTOBOYpM BKpuBa-
I0Tb Takolo cymiwwio: go 10 n Bogn gofaoTb 2 Kr BanHa, 250 r migHoro
Kynopocy, 1 Kr rnuHu Ta 200 r ctonapHoro Kneto. [lo Akoro Tuny gmucnepc-
HUX CUCTEM HaNeXmuTb LA cymiw?

MegnuHum cnupT € cymiwwio, y 100 r AKoi MicTUTbcA 96 r cnvpTy Ta 4 1
BOAW. Y MOXHa AaTn OAHO3HAYHY BiAMNOBiAb, WO B LIbOMY PO3UMHi € PO3-
UYMHHUKOM, a WO — PO3YMHEHOI peyoBrHOW? Yomy?

O6uncniTb Macy BoAM B PO3YMHi HITPATHOI KMCIOTM 3 MAaCOBOK YaCTKOMO
20 %, aknn mictutb 40 r KUCNoTu.

BusHaute macy Bogu, B AKili HEOOXiAHO PO3UMHMTK 2 T HaTpil HiTpaTy,
Wo6 oTPMMATN PO3UMH 3 MACOBOI YacTkoto coni 0,1 %.

Ona dapbyBaHHA Pi3HNX NOKPUTTIB HalyacTille BUKOPUCTOBYIOTb TaK 3Ba-
Hi HiTpodapby (cymiwi pisHKMX 3abapBneHux conel abo okcuais 3i cnedui-
anbHOI PiAVHOM, WO 3a BNAaCTMBOCTAMYM Haragye 6eH3uH) Ta BogoeMysib-
CiHi papbm (cymiw nirmeHTiB 3 Bogol Ta Kneem [BA). o akoro tuny
ONCNepCHUX cUcTeM Hanexatb Ui ¢papbu? Ak BU BBakaeTe, koo papboio
6e3neyvHille Ta 3pyyHille KOPUCTYBATUCA BLOMA?

Monoko, BeplK/ Ta BepLIKOBE MAC/I0o — Le eMysbCii, WO CKIafjalTbea
3 BOAM Ta KOPOB'AYOro upy. Ane 30BHi BOHW iCTOTHO BiApi3HAIOTbCA.
Y yomy nonAraioTb NPUHLUMNOBI BiAMIHHOCTI LiMX MPOAYKTIB XapyyBaHHA?
Y nopaTtkoBili nitepatypi abo IHTepHeTi 3HanAiTb iHGopmaLlito NPo BUKO-
pUCTaHHA KONOIAHMX PO3UMHIB, eMyNbCiil Ta CYCneHsin y pPi3HMX ranysax
NPOMMWCNIOBOCTI, MeAUUMHI, 6YAIBHULTBI TOLLO.

AOMALLHIA EKCMEPUMEHT N21

BurotoBneHHA KonoigHMX pPO34YMHIB (Kene, KUCinb ToLO)

Bam 3nadobnsambvca: HeBeJNKa KacTPyJid, CKJIAHKA, BOAa, JKeJlaTHuH,
KapTOILIAHUN a00 KYKYPYASAHNNA KPOXMaJib, IOOYTOBA JIadepHa
yKasKa.



§ 4. bynosa monekynu Boau. Po3unHeHHA peyoBuH Yy BoAi. Kpuctanorigpatu

| Upaeuaa Oe3meKu:
® . IS JOCJHiZiB BUKOPMCTOBYITEe HEBEJIMKi KiJILKOCTI peuoBUH;
- mam’ATaiiTe, 110 rapAYi Ta XOJOLHI IpeaMeTH OSHAKOBI Ha BUIVISA,
KOpUCTyiiTecsd 3aXMCHUMU PYKaBUUYKaAMU;
* He CIPAMOBYITE NPOMiHBL JIa3epPHOI YKa3KM B OUi.

1. BuroroBjeHHs KOJOIZHOTO PO3UMHY i3 KeJIaTHUHY.

Y HeBeJIUMKY KacTpyJiio Hamuiite cKIAHKY (0,2 ) rapavoi Boau 3 uaii-
HHUKAa Ta BCUIITe IIOJIOBUHY UYalHOI JOKKU KeJIaTUHY U PEeTeJbHO IIepeMi-
maiiTe, TOKX BECh JKeJIATUH He PO3UMHUTHCA. KoIoiqHU PO3UYMH TOTOBUIA.
HatiTe ioMy OXOJIOHYTH ¥ BUIPOOyITe Jla3epHOI yKasKo. [aa mporo
ImepesiniiTe PO3YMH y IPO30PY CKJIAHKY i B TeMHiNl KimMHATI cmpsamyiiTe
IIPOMiHb YKa3KM Ha PO3UMH TaK, 100 BM IMOOAUMIM Il IPOMiHb 300KYy.
BunpoOyiiTe yKasKoio 3BUUYaAlHYy umnCTy BoAy. IlopiBHANTe pes3yabTaTH.

2. BuroroiieHHA Treiio ((Kejie) i3 JKeJaTHHY.

Cmoci06 BUIOTOBJIEHHS JKeJe TaKUil caMuii, aK i B gocuigi 1, Tiasxku
HaA OJHY CKJSHKY rapsdoi BOAW BaM 3HAZOOUTHLCA OJHA CTOJIOBA JIOMKKA
skemaTtuHy. JlafiTe OXOJIOHYTH OTPUMAHOMY KOJIOITHOMY PO3UUHY M0 KiM-
HATHOI TeMIIepaTypu, a IIOTiM IepPeJUUTe B IPO30PY CKJIAHKY Ta IIOCTABTE
B XoJoauiabHUK. JKeje TaKoyK MOXKHa BUOPOOYBaTHU JIa3ePHOI0 YKAa3KOIo.

3. BuroromjieHHsA KPOXMAaJbHOTO KJeHCTepy.

Y CKIAHKY BCHUITE IIOJOBUHY YaMHOI JOMKKH KPOXMAJII0O M IOJUIHATE
10—-20 v Bomu. PeresibHO mepemiinaiiTe. Y HeBeJIUKY KACTPYJIIO HAJIHUNTE
ckiaaaKy Boau (0,2 y1) Ta HarpifiTe o KuniHHA. TOHEHLKUM CTPpyMeHEeM BU-
JIUHATE B OKPIIl CYyMiIll BoAM 3 KpoxMaJsieM. PeTeJIbHO ITOMillTyiiTe BITPOJLOBIK
3—5 xBunuu. IlepenuiiTe B Ipo30py CKJIASHKY Ta gaiiTe 0X0JOHYyTHU. Kos0-
iTHWI PO3UYMH BUIIPOOYHTE JIa3epHOIO YKAs3K0OI0, AK OMMCAaHO B gociimi 1.

4. VY 3BiTi Ipo BUKOHAHHA €KCIEPUMEHTY IepesidiTh KOJOoigHi pos-
YWHU, M0 BU MPUTOTYBaJMW, iXHi XapaKTepHI O3HAKU Ta MOMKJIUBICTH
BiIPiBHUTH Bifl iHMINX OUCIEPCHUX CUCTEM.

§ 4. byposa monekynu sBoau. Po3unHeHHA peyYoBMH Yy BOgAi.
Kpucranorigpatu

Mpurapgante:

+ XiMiYHi CNONYKM MaloTb CTanui cKnag, AKNA 3anncytoTb XimiyHoo GopMynoto; Ynco
aToMiB efleMeHTa B MosieKyni abo GopMysbHi OanHWLI BKa3yoTb iHAEKCOM, YNCO
OKpemurx aToMiB, Monekyn abo GopMyNbHUX OAVMHULL YKasytoTb KoedilieHTom;

+ Ha BigMiHy Bif XiMiYHMX CMONYK PO3YMHM 1 iHLWWI CyMilli He MaloTb CTanoro cknagy;

+ TepMiH «dOpMyNbHa OAUHMLA» 3aCTOCOBYIOTb 3aMiCTb TepMiHa «MoJieKyna» Ana
peyoBuH MOHHOI abo aToMHoi 6ynoBu.



TEMA 1. PO34YMHU

Boga — nonApHuMin poO3UYMHHUK

Bona — manimomupeHiuii pO3YMHHUK Y IIPHU-
poxmi. ¥ moierkysai Bogum Mmixk aromamu OKcureny
# Tigporeny icHye KOBaJeHTHUH IIOJIAPHUIH 3B’ 30K,
3aBAAKM YoMy Ha atomi OKcureHy 3’ABIAETHCS
HeBHUI HETATUBHUU €JIEKTPUUYHUN 3apAl, a HA aTo-
max ligporeny — mosutuBHui (Mana. 4.1). Ormxke,
- MoJeKyJsa Bogu 3 60Ky aToma OKCUTeHY 3apdAniKe-
Ha HeraTHBHO, a 3 00Ky I'igporeHy — II03UTHBHO.
YacTuHKY, B AKi#l Ha pisHmMX ii KiHIAX iCHYIOTH
IIOJIIOCU 3apAJLiB, HA3UBAIOTH dunoaem. Moyekyiia

Man. 4.1. Mogenb
MOJIEKYIN BOAU

+ BOJIM € IUIIOJEeM, AKWil MOKHa YMOBHO 300pa3uTH
Man. 4.2. Monexyna elinmcom, AK Ha MallOHKY 4.2. 3aBIAKH TaKOMY
BOAM € AUnonem POBIOAIJIEHHIO eJIEKTPUYHUX B3apdAliB MOJEKyJa

BOAY € MOJISIPHOIO, a BOJAY HA3WUBAIOTh NOJLAPHUM
PO3YUHHUKOM, TIPUYOMY Cepel yCiX BijoMHMX PO3YMHHUKIB BOJA € Hali-
OiIBITT TTOJIAPHUM.

PO3UMHEHHA peyoBUH Y BOfi

PosrasgaeMo mpoliec poO3UMHEHHSA y BOOL COJi — pPEUYOBUHU HOHHOIL
OymoBu. ¥ pasi moTpamisHHS KpHCTaja CoJi V BOAY MOJIEKYJH BOIU
OPi€EHTYIOThCA HABKOJO 3apAMKEeHUX HMOHIB: 0 IIOSUTUBHO 3apPSIIKEeHUX
MOHIB MOJIEKYJIU IPUTATYIOTHCA HETaTUBHUM IIOJIIOCOM, a IO HEraTUBHUX
MOHIB — MO3UTUBHUM moJocoM (Maj. 4.3). MojeKyiu BoAu MOYMHAIOTH
OPUTATYBaTU HOoHUM OO0 cebe. Kosm cumia mpuTAraHHS HWOHIB 0 MoJie-
KyJ BOAu cTa€e OiJbIIOI0 3a CHJIY, IO YTPUMYyE HOHM MiK co00r0, IHOH
B OTOUYEHHI MOJIEKYJ BOAM IIEPEeXOAUTh y po3umH. MoJieKyJu BOLU, IO
OTOUYIOTH HOHW B PO3YUHi, Ha3WBAIOTL 2i0pamHow 000J0HKOM, a cami
#oHM, OTOUeH] MoJeKysaMu Boxu,— 2idpamosanumu. Ilogioaum ynHOM
POSUYUHSAIOTHCA y BOJAI M MOJIEKYJIAPHI PEYOBUHU.

lppaToBaHi
|<7 OHN

Man. 4.3. Po3umMHeHHA MOHHOro KpucTtana y Bogi
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¥ mporieci posunHeHHS PeYOBUH MOYKHA
BUIIIUTHU TPU CTamii:

1) B3aeMofiag YaCTMHOK PEYOBUHU 3 MO-
JeKyJIaMU PO3UYMHHUKA — TigpaTartid;

2) pyiHYBaHHSA CTPYKTYPH PpPEYOBUHU
(KpUCTATIYHIX T'PATOK);

3) PO3MOmiJIeHHsS TiApaTOBaHUX YACTU-
HOK y PO3UYMHHUKY — audysis (mana. 4.4).

Man. 4.4. [lndysia kanin
TennoBi ABMWa Nig Yac PO3UYMHEHHA nepmanraHaty y Boal

ITlix yac yTBOpeHHs TigpaTiB TemJoTa BUIINSAETHCSA 3aBIAKU YTBO-
PEeHHIO HOBUX MiKMOJIEKYJIAPHUX 3B’A3KIB MiK YacTMHKaMH’, a IIiJ yac
cragii pyiHyBaHHS KpHUCTajJa — IOITJIMHAETLCA: €Heprisgd BUTPAUYAETBHCS
Ha PYWHYBaHHA 3B’fA3KiB MiK YaCTMHKAMU B KPUCTAJI.

3aJIe;KHO Bifl CYKYITHOCTI TemyIoBuX e(eKTiB Ha MIBOX CTAmifgX IIPOIleC
posuMHEHHSA BigOyBaEThCA 3 MOTJIMHAHHAM a00 BUAIIEHHAM TeIlIoTH (@):

« IKINO IIig uac rigpararlii eHeprii Buginsgerbcsa 6ijbllle, HidK BUTpa-
YaeThbCsd HA PYWHYBAHHA KPUCTAJIYHMUX I'PATOK, TO ITiJi YaC PO3UMHEHHS
PEYOBUHMU TEILJIOTA BUMIIAETHCS 1 POSUMH HA2ZPIBAEMbCS;

 AKIIO Ha PYMHYBaHHA KPUCTAJa BUTPAUYaEThCA eHeprii OiibIie, HiK
BUAIAETHCA WIif yac rigparamii, To posuuH 0x0.00H#CYEMbCA.

Q(po3u.) = Q(rigp.) — Q(PyilH. KPHUCT. I'PATOK):
+ Q(rigp.) < Q(py#H. KPUCT. I'PATOK), PO3UUH OXOJOIIKYETHCH;
+ Q(rimgp.) > Q(py#H. KPUCT. I'PATOK), PO3UMH HATPiBAETHCA.

Y OinbirocTi BUODAAKIB IIif yac po3UMHEHHS PEUYOBUHHU y BOJi BUIi-
JeHHs a00 MOrJIMHAHHSA TEeIJIOTH BiZOyBaeThCs HEIIOMITHO, OCKiJIbKU 3a-
3BUYAll MU PO3UYMHIEMO HeBeJuKi mopiii peuoBuu. Temmeparypa Takoro
PO3UMHY AKIIO i 3MiHIOETBCA, TO JIUIIE HA
JeKiJIbKa rpagycis, 110 BayKKO IIOMiTUTH Oe3
TepMmoMeTpa. AJie iHOmi TenoBi eherTH mO-
Ope nomitwi. Tak, mig yac po3unHeHHA KOH-
IMEeHTPOBaHOI Ccyab(aTHOI KUCIOTH Yy BOXL
BUILIAETHCA HACTLJIbKY 0araTo TemJIoTH, II0
Boga moske 3akunitu. Ilig yac posunmHeHHA
IesIKUX COJiel, HAITPUKJIaL aMOHi# HiTpary,
PO3YNH 3HAUHO OXOJOIKYETHCS, MOBEPXHA
CKJISIHKU IIOKPUBAETHCA KpalleJIbKaMu BOIU Man. 4.5. lNornvHaHHA TennoTn
1 MOKe MpUMep3HyTHu A0 croay (mai. 4.5). Mif Yac PO3UNHEHHSA
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IIpoiiec posumHEHHSA IIEBHOIO Mipoi0 MOXKHA HasBaTu i (ismuHUM,
i ximiugmm. 3 ogHOTO OOKY, IIiJ Yac PO3UMHEHHS PEeUOBUHU BimOyBaeThcsA
i1 moxpiGHEHHS, IO € 03HAKOI0 (Pi3MUHOro mporecy. 3 iHIIoro 60Ky, mifg
yac Po3uMHEHHsS 000B’A3KOBO Bif0yBae€ThCS HOTJIMHAHHA ab0 BUIiJIeHHS
TEIJIOTH, a B AeAKUX BUNAAKAX HABITh YTBOPIOIOTHCA HOBi PEUOBUHU, IO
€ 03HAKOI0 XiMiuHOro mpoIiecy. Y TiM, Ipoliec PO3UNHEHHA He BiJHOCATD Hi
o TOTO, Hi 10 iHIIOTO, 8 Ha3WBAIOTh HMOTO (hi3uKO-XiMivHUM NPOYEcoMm.

AK wemgwe po3ymMHUTL PEYOBUHY?

PozunHeHHs peuoBUHH
IIPUCKOPIOETHCS, AKIIO:
* ONOAPiIOHWUTU PEUYOBUHY;
+ IIepeMiIllyBaTu PO3YUH;
* OigirpiTé pO3YMHHUK.

3Haoun, AK BigOyBA€TbCA PO3UMHEHHS
PEUYOBUHU, MU MOXKEMO IIPUIYCTUTH, IK
IPUCKOPUTH Iiefl mporec. Ha mMBUAKICTH
PO3SUYMHEHHS, IIO-TIepIe, BILJINUBAE CMYNiHb
nodpibHeHHs pewosuH: UMM APiOHIiII Kpuc-
TajaW, TUM OiJbIlla IIJIOINA 3iTKHEHHSA MiXK
PEYOBMHOI0 Ta PO3UMHHUKOM i PEUOBMHA PO3UUHSIETHCSA IIBUIIIE.

ITo-gpyre, Ha MIBUAKICTH PO3UMHEHHSA BIJINBAE NepPeMilly6aHHs: TIPO-
mec augysii € focUTh TPUBAJIUM, a B pasi mepeMilTyBaHHA BiKe TiapaTo-
BaHi YaCTUHKY He CKYMUYYIOThCA HAaBKOJIO KPUCTAJa, a BiAJaJIAIOThLCA Bifg
HBOTO, 3BIIBHAIOUM MicCIle AJIA Ile He CIIOJYUYEeHUX MOJIEKYJ PO3UMHHUKA.

ITo-TpeTe, Ha IMBUAKICTL PO3UYMHEHHS BIJIMBAE mMemMnepamypa pos-
yuny. Bam Bigomo, 1m0 B rapsad4iil BoAi IIyKOP PO3UYMHAETHCA 3HAYHO
mBUINE, Hi’K y xosoxHiii. Ile moB’sizaHo 3 THUM, IO B TapsgyoMy pPO3-
YMHHUKY MBUIKicTE nu@ysii smauno Oinbima. TakoK cyTTeBUM € Te,
110 3a IiJBUINEeHHA TeMIepaTypd MOJIEKYJau abo HOHM B KPHUCTAIIUHUX
I'paTKax KOJIMBAIOTHCSA IMIBUIIIE, i IIe MOJIETIIYE PYHHYBAHHA KPUCTAJTIIU-
HUX I'DATOK PEYOBUHU.

KpucTanorigpatn

Y ckmani mearkux coJieit iHomi mictaThecA Moaekysam Bogu. Hampwu-
KJajg, MigHu# Kymopoc (maJj. 4.6) — Iie KpucCTajliuHa pPEeYOBMHA, IO
ckaagaerbesa 3 KynpyM(II) cynbdary # Bomm. Ane Ha BigMmiHy Big pos-
yuny RKynpym(II) cynabdary, y AKOMY CIIiBBiTHOIIIEHHS COJIi i BOAM MOMKe
OyTu OyAb-AKUM, YV MiIHOMY KYIIOpOCi Ha KOMKHY (DOPMYJIbHY OJWUHUITIO
kyapyMm(Il) cyabdary mpumnazae m’aTb MoJeKyJa Boau. Ile icToTHO Bigpis-
Hse MigHui Kymopoc Bif posumuy Kynpym(Il) cyabdary. Orike, mimumit
Kymoopoc — Iie iHAWBiZyaJbHa XiMiuHa CIIOJIyKa 3 MEeBHOI0 XiMiuHOIO
¢dopmyI0I0, a He MeXaHiuHa CyMilll TBOX PEUYOBUH.

PeuoBuH, y cKJami AKWMX, KpPiM cojeii, mMicTuThCA BOJA, icHye mO-
BOJIi 6araTo, yci BOHM MAalOTh KPHCTAJIUHy OYIOBY, TOMY iX Ha3WBaIOTh
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HaTpili cynbdat Oeka- bepym(ll) cynbdat renta- kynpym(ll) cynbdat neHra-
rigpat Na,SO,-10H,0 — rigpat FeSO,-7H,0 — rigpat CusO,-5H,0 —
rnaybepoBa cinb 3ani3HUN Kynopoc MiZHMI Kynopoc

Kanbuin cynbdat gurigpat HaTpili KapboHaT aeka- kanin xpom(lll) gwn-
CasS0,+2H,0 — rinc rigpat Na,CO;-10H,0 — cynbdaT popekarigpat
KpucTaniyHa copa KCr(SO,),+12H,0 — xpo-

MOKaniesi ranyHu
Man. 4.6. Kpuctanorigpatu

Kpucmaanaozidpamamu. Boxy, 110 MicTUTBCSA Y CKJIa[i KpHCTaJOTiapaTis,
Ha3UBAaIOTh KPUCMALI3AULIHOIO.

.\ KpucTanorigpaTn — Le HecCTilKi KpUCTasiyHi pe4yoBMHY, WO CKNaJaloTbCA i3
¢ conli Ta KpyCTani3auiiHOi BOAW B MEBHOMY CTEXIOMETPUYHOMY CriBBifHOLUEHHI.

OcCKinbKH KpHCTAJIOTiAPATH MAlOTh IIEBHUN CTAINI CKJIAT, MOro MOMK-
Ha ommcaTH XiMmiumoio popmysoio. Hampukiaanm, cKiIas MiZHOTO KYIIOPOCY
sanucyiors Tak: CuSO,-5H,0. 3a cyyacHOI HOMEHKJATYDPOIO MiJHWUI
Kymopoc mae HasBy kyupym(II) cyabpar menrarigpar, a iioro gopmy.ry
3a3BHYall BUMOBJIAIOTh TaK: KYIPYM €C O YOTHPH Ha II’ ATh MOJEKYJ BOIU.

BinwsmricTs KpucrasiorizpaTiB sickpaBo 3a0apBJieHi Ta MaloTh BJIacHi
Tpamuiliiai HasBu (MaJua. 4.6).

3a3Buuaili KPUCTAJOTIiAPATH € HeCTIiHKMMU CIOJYyKaMHu, AKi mig uac
HarpiBaHHSA JIETKO BTPAYalOTh KPUCTAJNi3aIlifiHy BOAY, II€PETBOPIOIOUNCH
Ha 3BuUUaiiHi 6e3BoxHi coxi. Tak, mimg uac mpo:KapioBaHHA MiZHOTO Ky-
IIOPOCY CHHI KPUCTAJIH IIEPETBOPIOIOTHLCA Ha 0iJIMil MOPOIIOK 6e3BOJHOI0
kyapym(II) cyaepary (manx. 4.7, a, c. 30):

CuS0,-5H,0 = CuSO,+5H,0
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n

=
k-3 Man. 4.7. 3miHa KOnbopy MiHOTO Ky-
*‘) nopocy: a — y pasi BTpayaHHA BOAU
s nifi Yac Npo)<apoBaHHA; 6 — Yy pasi
a 6 [loaaBaHHA Boau A0 6e3BoAHOI coni
IIixg uac 36epiranus 0e3BOAHUX COJIEH y HerepMETHUUYHHUX IIOCYIHMHAX

BOHU HOTJIMHAIOTH BOAY 3 IIOBiTPA ¥ MepPeTBOPIOIOTHLCA Ha KPUCTaJOTigpa-

™ (Maj. 4.7

, 0). BinbiricTs I'pyHTIiB, IOPiA i MiHepaJiB ABIAIOTL COO0IO

KPUCTAJOTiApPATH PiSHUX CIOJIYK.

JliHegicmuy

Ha 3adaya

Bam i3 7 Knacy Bigome MOHATTA «TiApaT», WO O3HAYAE «MPOAYKT NPUEAHAHHSA BOLM.
Lo cninbHOro 1 unm BiAPI3HATLCA NOHATTA «rigpaT» i «<KpucTanorigpaT»?

2 .
;g Kniouosa igesn

Bona

— MNOAAPHUIA PO3YMHHIIK | JOBPe PO3UNHAE iHLWI NONAPHI peyoBMHW. B ic-

TUHHUX PO3YMHAX PEYOBMWHMU iCHYIOTb Y BUrNALI rigpaTiB — oKpemux NoHiB abo
MOMeKys, OTOUYEHNX MOJSIeKylaMn BOAN.

Q KoHTponbHi 3anuTaHHA

42,
43,
44,
45

46.

47.

Yomy moneKkyna Boau € nonAapHo? AKi YaCTMHKM Ha3nBaloTb AMnonammn?
Onuwite NpoLec po3UMHEHHA PEYOBUH Y BOAi.

Yomy nig 4yac poO3UMHEHHSA PeYoBUH MOMMUHAETLCA abo BUAINAETbCA Te-
nnota? Big yoro ue 3anexuTb?

Jlo AKux npoueciB — ¢Gi3NYHMX UM XIMIYHUX — HANEXWUTb NPoLec pPo3uu-
HeHHA? BignoBigb NOACHITb.

AKi YNHHMKM | AK BNAMBaKOTb Ha LWBWUAKICTb PO3UYMHEHHA peyoBuH? AKi
YMOBU HEOOXiHO CTBOPUTY AN1A NPUCKOPEHHS PO3YMHEHHA?

Yn MoXKHa BUAINUTU KpUCTani3aLiiHy BoAy 3 KpucTtanorigpartis? AKum umHom?

f 3aBAaHHA AnA 3aCBOEHHA MaTepiany

48.
49,

50.

AIK Bigpi3HUTU KpucTanorigpaT Big 6e3BoaHoOI coni?

CknagiTb PiBHAHHS peakuiil, Wwo BiabyBaloTbCcA Mif Yac MPOXapPIOBAHHA
rnay6epoBoi coni Ta KpucTaniuyHoi coan.

MarHin cynbdaT yTBOPIOE KpUCTanoriapart, WO TakoXK Ha3uBaloTb aHMMin-
CbKOIO Cinuo. YuyeHnUAa po3YmMHUNIa aHmincbKy cinb macoto 1,23 r y Bopi
 pofaBana po3uunH Gapin xnopuay AO 3aBepLUeHHA MPOLECY YTBOPEHHSA
ocapy. Maca ocapy Buasmnaca 1,165 r. BusHaute cknap aHrincbKoi coni.
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51. BusHaute dopmyny KpwucTanorigpaty HaTpili KapboHaTy, AKLWO BiZoMO,
WO Mig Yac NpokaploBaHHA L€l peyoBmHM macoto 14,3 r i maca 3meHwWwu-
naca Ha 9 r.

52. Y HapopHux Kaskax TPanafaeTbCA CUTYyaLif, KONU repoi BUYABIIOE BOAY
3 KameHsA. Y1 MOXJIMBO Take 3 XiMiYHOI TOUKK 30py?

53. fIK BU BBaXa€Te, UM BiAPI3HAETbCA MeEXaHi3M PO3UMHEHHA MONEKYNAPHNX
i NOHHNX peyoBMH? PEUOBUHM 3 AKMM TUMOM 3B'A3KY Kpalle pPO34MHATb-
cA 'y Bogi? BignoBigb o6rpyHTymnTe.

§ 5. NoHATTA Npo BOAHEeBMA 3B'A30K

MpuragainTe: Ak yTBOPIOETbCA KOBAIEHTHUI 3B'A30K.

NoHATTA NpO BOAHEBUIN 3B'A30K

3aBIAKY MOJAPHOCTI M eJIeKTPOHHiM OyZOBi MOJIEKYJ BOAU MiK HUMU
YTBOPIOETHCA OCOOJMBUI THUII XimMiuHOro 3B’sa3Ky — 6odnesuti. Ha Bin-
MiHY BiJ yiKe BiZoMMX BaM THUIIIB XiMiuHOTro 3B’A3KY, BOSHEBUH 3B’ A30K
€ MiKMOJIEKYJIAPHUM, TOOTO YTBOPIOETHCSI MisK MOJEKYJIaMH.

IIpuramaemMo eIeKTPOHHY OYIOBY MOJIEKYJH BOAMW, AKY MH PO3TJIA-
HyJU Ie y 8 KJjaci: mig uac yTBOPeHHS MOJIEKYJIM BOAW MisK aToMaMu
Oxcwureny i I'izporeny yTBOPIOIOTHCS [Bi CIIiJIbHI €JIeKTPOHHI mapu, AKi
3YMOBJIIOIOTH KOBAJIEHTHUH 3B’ 30K y MOJIeKyJi Boau. Ilpu mboMy B aToma
OKcureHy Ie 3aJUINAIOTHECA ABi HEMOAiJeHi eJeKTPOHHI mapu:

H- + -0O: —» H:0:

+

i

IIi enxeKTpPoHHI mapu yTBOPIOKIOTH IIiIBUIMIEHY €JEKTPOHHY I'YCTUHY
HaBKo0JI0 aTroMa OKcureny i J03BOJSIOTh HOMY B3a€EMOLIATH 3 iHIINMMU
yacTuHKaMu (fioHaMu ab0 MOJIeKyJaMHu), y AKX «OAedilluT» ejekK-
TPOHHOI rycTuUHH. Y MOJEKyJi BoAM 3B’A30K MixkK aTtomom Iiaporeny
1 OKcureHy Ay:ke IOJAPHUI, TOOTO CIiJbHI eJIeKTPOHHI mapu 3HAYHO
sMimreri B 0ik aroma Oxcureny. 3aBIAKM IILOMY Ha aToMax ligporeny
BiuyBaeThca «aedinmuT» eJeKTPOHIB i BUHMKA€E HNEeBHUI MMO3UTUBHUMN
3apan.

Omxe, misk aromom OKcuUTreHY OAHiel MOJIEKYJHM BOAM Ta aTOMOM
Tigporeny iHIoi MOJIEKYJIM BUHUKAE AOJATKOBA B3a€MOJid:

H:0: + H:0: — H:0: ---- H:0:
H H H H
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H:0: ---- H:O: ---- H:O:
H :
5 oo Man. 5.1. Atomu TigporeHy 1 OkcureHy
H:0: B MOMeEKyJli BOAW yTBOPIOIOTb BOAHEBI
H 3B'A3KM i3 cycigHiMU monekynamu

Taky B3a€MOLil0 HA3MBAIOTL B00HEBUM 38’ A3KOM 1 MO3HAUAIOTH PALOM
Kpamnok (Mmaia. 5.1). Ileit 3B’A30K He TaKuil MillHUI, IK KOBAJEHTHUMH, aje
IOCTaTHili, 00 YTPUMYBaTU MOJIEKYJIM BOAM Pa3oM Ha MeBHiNM Bimcrami.

‘\ BoagHeBwnin 38’A30K — Lie B3aemogida atoma ligporeHy, Cnosy4yeHoro 3 enekTpo-
¢ HeraTnBHMM aToMoM (Okcurery, HiTporeHy abo ®nyopy), ogHiei monekynu 3i
3HaYHO eNneKTPOoHeraTMBHYM aTOMOM iHLIOT MONEKYIIN.

Bnnne BoagHeBOro 3B'A3Ky Ha ¢i3nyHi BNAaCTMBOCTI peyvyoBMH

Y Bozi atrom OKcureny 3aBASKK IBOM HEIONiJIEHUM €JeKTPOHHIM
mapaM yTBOPIOE 3B sA3KH 3 aTomMamu LigporexHy ABOX CYCiZHIX MOJEKYJ
Bomu. Y cBOIO uepry atomu Iimporeny iiei MoJjieKy/u YTBOPIOIOTh 3B’ A3KU
3 aromamMu OKcHUTreHy iHIIMX MOJeKyJa Bomu (Maj. 5.2). ¥ Taxuii cio-
ci0 Ko:XHA MOJIeKyJia BOAU MOKe YTBOPUTH II0 YOTHMPHU BOAHEBi 3B’A3KU
3 immummu mosekysamu Bogu. lle 3ymoBaoe cmermu@iuHi BiracTUBOCTI
BOAM: y TBEPAOMY CTaHi I'yCTHMHAa JIbOAY MEHIIa IIOPiBHAHO 3 PiAKOIO
BOJIOIO, TOMY IIii Yac 3aMep3aHHA BOJa poO3IMUPHEThcAa (Mai. 5.3).

3aBASKYU MOJAaTKOBOMY 3B’A3yBaHHIO MOJIEKYJI BOJHEBUMU 3B’ A3KaAMU
BOJla BUABJISIE TIEBHI aHOMaJbHI (PismuHi BaacTuBocti. Tak, MoJIeKyJIApHI
PEYOBHHU 3 HEBEJUKUMHN MOJEKYJIAPHUMH MacaMH XapaKTepus3yITbhCS
HU3BKMMHU TeMIlepaTypaMHW KHUIIiHHS Ta IJaBJeHHA. AJie 3aBOAKU BOJI-
HEeBUM B3B’dA3KaM y BOAUM aHOMAJIb-
Ha BHCOKAa TeMIlepaTypa KWUOiHHA
(M, = 18, tyun. = +100°C) mopisua-
HO, HANIPUKJIAJ, i3 KucHem (M, = 32,
txun. = —183°C), rigporen cyiabdi-
nom (M, = 34, txum. = —60,8°C),
rigzporen #omugom (M, = 128,
txun. = —395,4°C). Cepen 1mux peuo-
BUH y BOAW MOJIEKYJIM HaMJerii,
a TeMmeparypa KHUIIIHHA — Hali-
BOAW: KOXXHa MOJeKyna YTBOPIOE Ginpima, O?KMBKH Ha pyﬁl,{yBaHHﬂ

MO YOTUPY BOAHEBI 38'A3KM IOIaTKOBOI B3aeMOZii moTpiOHa m0-
i3 cycigHiMn mMonekynamm JaTKOBa eHepris (AoLaTKOBe HAarpi-

Man. 5.2. KpucTtaniuHi rpatkm tBepgoi
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Pinka

(W -

Man. 5.3. Y pigkiin Bogi Monekynu Boau po3TalloBaHi HEBMOPALKOBAHO Ta 6/M3bKO OfHa
[0 OfHOI; Y NboAy MONEKYNIN PO3TalloBaHi BMOPALKOBAHO i Ha GinbLiin BiACTaHi, TOMy nifg
nerwwni 3a sogy (a). Mig yac 3amep3aHHA BOAa PO3LIMPIOETHCA, BHACIAOK YOro 3akpuTta
CK/AiHA MAAWKa 3 BOAOK B MOPO3WIUi Jlonaetbcs (6)

BaHHA). HasgBHicTh BOIHEBUX 3B’SI3KiB 3YMOBJIIOE BEJIUKUN ITOBEPXHEBUMN
HATSAT BOAU, 3aBOAKM UOMY 0araTo KoMaxX 3JaTHi mepeMilllaTHCs IO BOJIi.

Mo:xaiuBicTio YTBOPEeHHS BOAHEBUX 3B’A3KIB 3 MOJEKYyJIaMH iHITTHX
PeyoBHH, II[0 TAKOXK 3JAaTHI yTBOPIOBATH TaKi 3B’A3KM, IIOSICHIOETHLCS
Io0pa pO3YMHHICTH 0araTh0X PEYOBUWH y BOMi: COUPTY, IIYKPY, alleTOHY,
OIITOBOI KHCJIOTH TOIMIO.

HasaBHicTs momaTKOBOTO 3B’sI3yBaHHA MOJIEKYJ BOJHEBUMH 3B’ A3KaAMU
TaKOXX 3YMOBJIIOE aHOMAJIbHO BHCOKY TEILIOEMHICTH BOAU: II[O0 IIPUIIBUJ-
IIUTU TEIJIOBUM PYyX, MOJIEKyJiaM HeoOXimTHO HaJZaTW 3HAUYHO OijbIlie Te-
mimotu. Taka ocoOJIMBICTHL BOAM Mae BeJWKE 3HAUEHHS i (DOPMYyBaHHS
kiaimary Ha 3emui. Ilo6im3y MOpiB Ta oKeaHiB KiaimMaT M’ arimmmii, HixK
y IeHTPi KOHTHHEHTIB.

BogueBuil 3B’s130K MOMKYTb YTBOPIOBATH HE TiJIBKW MOJIEKYJU BOIHU,
a ¥ MOJIEKYJIM iHIIINX PEeUOBWH: HeopraHiunmx (rigporen ¢qayopuny HF,
amoniaky NHj To1mo) Ta opraniuHux (€THUIOBOTO CIUPTY, AlETOHY, OI[TO-
BOi KHCJIOTHU TOII0), IO 3YMOBJIIOE iXHIO HOOPY PO3UMHHICTH y BOJMi.

3aBIsAKY BOJHEBUM 3B’ A3KaM MOJIEKYJIM OiJIKiB Ta HYKJIETHOBUX KHUC-
JOT MAalTh CHipaJbHY OYZOBY, IIPO IO BM AOKJAIHiINE ai3HaeTecs Ha
ypokax Oiojorii Ta mig yac BMBUEHHSA opraHiuHoi ximii.

P
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;_R KniouoBa ipgea

BopHeBMI 3B'A30K — 0COBAMBUIA TN MiXKMONEKYIAPHOI B3aemogii. HaaBHicTb
BOAHEBYMX 3aB'A3KIB 3yMOB/IIOE aHOMasbHi Qi3nYHiI BNAacTMBOCTI BOAM, a TaKOX

PO3UYNHHICTb 6aratbox PEeYOBUH.

O KoHTponbHi 3anuTaHHsA

54. fkui 38'A30K Ha3MBalOTb BOAHEBNM? 3aBAAKN YOMY BiH YTBOPIOETbCA?
55. fk BNnAMBaEe HaABHICTb BOAHEBOro 3B'A3KYy Ha i3nyHi BNacTMBOCTI Boan?



TEMA 1. PO34YMHU

56. [lopiBHANTe HaBeAeHi B TeKCTi naparpada MONeKynsapHi Macu ClonyK Ta
IXHi TemnepaTypu KUNiHHA. KNI daKT CBigUMTbL NPO HAABHICTb BOAHEBOIO
3B'A3KY MiX MoneKynamu Bogu?

57. Ak B BBa)Ka€Te, YOMY MOXK/IMBICTb YTBOPEHHA BOAHEBOTO 3B'A3KY BNIUBAE
Ha PO3YMHHICTb PEYOBUH Ta TEMIOEMHICTb | MOBEPXHEBUI HaTAr BOAU?

s

3aBAaHHA ANA 3aCBOEHHA MaTepiany

58%. BUKOPMCTOBYIOUM MAAcTUIiH abo iHWMWIA MaTepian, BUFOTOBTE MOZENi MO-
NeKyn BOAM Ta 3'€AHanTe iX BOAHEBUMM 3B'AA3KaMy, AK MOKa3aHO Ha Ma-
JIIOHKY 5.2. 32 MOXIMBOCTI CTBOPIiTb KOMM'IOTEPHY MOAENb.

59%, 3Hanpitb iHpopMaLilo LWoao BNAMBY BOAHEBOrO 3B'A3KY Ha i3nyHi Bnac-
TUBOCTI PEYOBIMH Ta NOro posib Yy 6GioNoriyHMX cucTemax.

§ 6. Po3umnHHICTb pevyoBUH, i 3a/1€XKHICTb Bif Pi3HUX YNHHMKIB

PO3UMHHICTb peyoBUH

3zaTHICTh PEUOBUHY POSUUHATHNCA V BOJAL HA3UBAIOTH PO3HUHHICMIO.
3a pO3UYMHHICTIO PEYOBMHU YMOBHO MOMiJIAIOTH Ha JOOpe PO3UMHHI, MaJio-
PO3SUMHHI I MPaKTUYHO Hepo3uumHHi (cxema 3).

Cxema 3. Kmacudgikaiia pedoBUH 3a PO3YMHHICTIO Y BOIi

| PeyoBuHMN |
v v v
| Po3unHHi | | Manopo3unHHi | | MpakTNYHO HePO3UMNHHI |
Po3umHAeTbCA noHag 11 Po3umHaeTbea Big 0,01 rpgo 1 r Po3umHaeTbca meHwe 0,01 1
peyosnHn B 100 I BOAK peyosuHn B 100 I BOAK peyosuHu B 100 r BOAMK

( Nackno, ) ( caso,caoH), ) [ BasO, Caco, AgCl )

SIk110 B po3unHi B pedyabTaTi XiMiuHOI peaKIlil yTBOPIOETHCA PEUOBU-
Ha MaJIOpO3uMHHA a00 MPAaKTWYHO HEPO3UMHHA Y BOJi, TO BOHA BUIIAJAE
Y BUTJIAAL 0cagy — PO3UYMH BTPAYa€ IPO30PICTh, CTAE MYTHUM.

PosunHHiCTh AedKMX HEOPraHiUYHMX PEUYOBMH y BOJAiI HaBeJIeHO B Ta-
OJIMIIi PO3YMHHOCTI KMCJIOT, coJied i rizpokcuniB (muB. dopsar 2).

MeXi pO3YMHHOCTI peyoBUH

ITepeBasxHa OiIBIITiCTE PEUOBUH 00MEIKEHO PO3UMHHI B PI3HUX PO3UMH-
HuKaxX. KinbKicHO IXHIO PO3UMHHICTE BUPAXKAIOTh UYMCJIOM, SKe IIOKa3ye



§ 6. PO3UMHHICTb PeyoBUH, ii 3aNeXHICTb Bifi Pi3HUX YMHHUKIB

HaMOiJBIY Macy PeYyoBUHH, 110 MoxKe posunHuTHCcA B 100 r po3unHHMNKA
3a IIeBHUX yMOB. I110 BeIMUMHY Ha3UBAIOTh KOe(hiyieHmom po3iuHHoCmi,
abo mpocto posuurnnicmio. Hampuraan, y 100 r Bogu 3a 20°C mosxHA
posunnuTu He Gimbmie 32 v KNO;, 36 r NaCl, 0,25 r CaSO, i mwumre
0,007 r CaCO,. I1i maHi MOKHaA 3HAWTH B JOBiIHMKAaX.

3BepPHITH yBary: KaJjblliili KapOOHAT, AKUU BBAKAIOTh IPAKTUYHO HE-
PO3SUMHHUM, HACIpPaBIi HEe3HAUHOIO MipOI0 IMepexoauTh y po3umH. AbGco-
JIIOTHO HEPO3UMHHUX PEUYOBUH He iCcHYE.

HedKi pinuuu, HaIPpUKJaL eTUJOBUN CIUPT, IJIiIepoJ, alleTOH, CYJIb-
¢daTHa, HiTpaTHA ¥ OITOBA KMCJIOTHU, HEOOMEKEHO PO3UMHHI V BOAi — ix
MOKHaA 3MiITyBaTH 3 BOAOIO B OyAb-AKUX CIiBBimHOIIeHHAX (Man. 6.1).
Bensun, rac, oigis, xjopogopm i 6araTo iHMIMX PiAMH PO3UYMHHI y BOIi
He3HaUHOI0 Mipoio, TOMY iX BBa:KalOTh IPAKTUYHO HEPO3UMHHUMU. SIKIITO
TaKy PiOWHY, HAIPUKJIAA POCIUHHY OJil0, BUJUTHU Y BOAY Ii 360BTATH
(man. 6.2, a), To yepe3 MeBHUI YAC YTBOPATHCA JBA OKPEMUX IIapu —
BepxHii (o) i muakHIN (Boma) (May. 6.2, 6). IIpo Taki piguHu rOBOPATD,
IIT0 BOHU HE 3MiMIyIOThCHA.

Tasu Tako:x 3HAUHO BiAPisHAIOTLCA 3a posumHHicTO. Haltbinsir pos-
YuHHUMY y BoJi € rigporen xjopuxa HCl i amoniak NH,. 3a remmepaTypu
0°C i1 atrmocdepHoro Tucky B 1 a1 Boau moskua posumuauTu 500 g rigpo-
red xjgopuny i 1200 g1 amoniaky!

PosuunHicTh iHIMUX rasis y Boai 3mauHo HM:KYa. Tak, 3a MUX caMUX
yMoB B 1 o Bomu posumHAEThCS jaurie 1,7 g1 xapoou(IV) okcuny (Byr.ie-
KucJoro rasy), 50 mua xKucHio, 23 miu asory ta 21,5 mua Boguio. Hafimern
PO3UMHHUM rasoM € rejaii — 9,7 ma B 1 1 Boau.

-l

!

o — L
Man. 6.1. CnvpT i3 BogoI0 a 6
YTBOPIOE PO3UYNH — OfHO- Man. 6.2. Emynbcia onii y Boai He cTillKa: nicna CTpyLuyBaH-

piaHYy cymiL HA (a) yepe3 NeBHUI Yac PiAMHN Po3LwapoByioTbeaA (6)
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Po3uunHHicTb, I peyoBuHM
Ha 100t BOAW
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Man. 6.3. 3anexHicTb po34MHHOC-
Ti geAKNX TBepaux peyvyoBUH Big
TemnepaTtypu: a — y 6inbwocTi
TBEPAVX PEUYOBMH PO3UMHHICTD

36inblyeTbCA; 6 — Y Aeakux
3aIEXHICTb CKNnagHa

PO34MHHICTD,
y mMi1 Ha 10 Boam

0 20 40 60 80 100

Temnepartypa, °C

Man. 6.4. 3aneXHicTb PO3YMHHOCTI
JeAkux rasis Bif Temneparypu

3aNeXHiCTb PO3YNHHOCTI PEYOBMH
Bi TemnepaTypwu

Po3unHHICTE pPEeUYOBUH 3aJIeKUTH BiJ
remmueparypu. [yia 6insimocti meepdux pe-
408UH 3 TMiIABUIIEHHAM TeMIIepaTypu BOHA
moMmiTHO 306idpmryerhcss. KyxoHHa ciab
MaiiyKe OJJHAKOBO PO3UUHAETHCA Y XOJOI-
Hi i rapauiit Bomi, a BamrHo # rime Kpare
PO3UMHHI B XOJOIHIN BOMi.

3a migBUIIEHHS TeMIepaTypu PO3UYUHHICTH:
+ TBepAUX i PIAKMX PEUOBUH 30iJIBIIYETHC;
+ ragyBaTHUX PEYOBUH 3MEHIITYETHCAH.

ExcnepuMeHTaIbHO BCTAHOBJIEHO, ITIO
3a temueparypu 0°C y 100 r Bogu mo:xke
posunuuTHCA He Oinbine 13 r KaJuiifiHol
cexitpy KNO;, 3a 40°C — 64 r, a 3a
100°C — 244 r. 3ajmeXHiCcTh PO3UMHHOCTI
BiJi TeMmepaTypu BimoOpaskaloTh Ha KpU-
eux pos3wuHHocmi (Mmau. 6.3).

PoguunnicTs 2asysamux peuwosun,
HABIAKM, i3 MiABUINEHHAM TeMIIEpaATypPU
ameHIIyeTbea (Maa. 6.4). Sximo xomomHy
BOJIOIIPOBiAHY BOAY HarpiBaTu, He JOBOIA-
Yy 00 KUIIiHHA, TO Ha OHI W CTiHKax mo-
CYAVWHU YTBOPATHCA OyJILOAIIKM IOBiTPA,
sAKe OyJI0 po3urHeHe y BOJIi Ta MoYaJsio 3 Hel
BUILIATHUCS.

3aneXHiCTb PO3YNMHHOCTI PEYOBUH
BiZl TUCKY

Ha Bigminy Big piguH i TBepaux peudo-
BUH, POSUMHHICTH Ta3iB 3aJIE}KUTh TAKOK
Bil THCKY: ra3m 3HAYHO KpaIllle PO3UMHA-
IOThCS 3a IiABUINEHHS THCKY. Bam, Ha-
IeBHO, MOBOAWJIOCA BiAKPUBATH ILIAMIKY
3 rasoBaHoio Bogoio. Ilix yac BUTOTOBJIEH-
HA Ta30BaHUX HAIIOIB BOAY HACUYYIOTh



§ 6. PO3UMHHICTb PeyoBUH, ii 3aNeXHICTb Bifi Pi3HUX YMHHUKIB

BYTIEKHCIINM rasoM 3a IIABIIIE 3a migBUIIEHHS THCKY PO3YMHHICTH:
HOT'O TUCKY, a ILJIANIKY 'epMeTud- . TBepIUX Ta DIAKMUX PEUOBUH
HO 3aKPHUBAIOTh. ¥ Pasi BIAKPUTTA IPAKTHYHO He 3MiHIOETHCS;
OIAINKA TACK Yy H1M 3HUMKYETHCA + ra3yBaTHUX PEUYOBUH 30iJbIIYETHCA.

IO aTMOC(pepHOro, PO3UMHHICTH
BYTJIEKHCJIOTO Tady Pi3KO 3MEHIIIYEThCSI i HAAJIUNIKOBUUA BYTJIEKUCJIMUHI

ra3 moYymHae OypPXJUBO BUIIIATHUCH.

e anximiku coopmyntoBanu oiviH 3 rONIOBHUX MPUHLMNIB, WO BM3HAYAE PO3UNH-
HICTb PEUOBUH: NOJi6HE PO3HUHAEMbCSA 8 NOOIGHOMY. [PYHTYIOUNCH HA LIbOMY MPUH-
Lyni, MOXKHa MOACHUTU, YOMY AeAKi PEYOBMHU PO3YUHAIOTLCA B OGHOMY PO3UYNHHU-
Ky 1 He PO3UMHAIOTLCA B iHWOMY. PeyoBuH, WO po3unHAnuca 6 abconoTHO B ycCix
PO3UMHHIMKaX, He iCHYe. Tak, NONAPHI PeYOBMHY [06pe PO3UMHAITLCA B NONAP-
HUX PO3YMHHMKaX (BOAA, €TUIOBUI CNNPT TOLLO), Fiplue PO3YMHAIOTLCA B Masiono-
NAPHUX (aLETOH TOLLO) | MalKe He PO3YMHAIOTLCA B HENONAPHUX (6eH3eH, neTpo-
nenHni edip Towo). Hanpuknag, uykop aobpe po3unHAETLCA Y BOAi N y3arani He
PO3UMHAETbCA B 6eH3eHi. | HaBnaKK, HEMONAPHI PEYOBMHY JO6BPE PO3UMHATLCA
B HEMONAPHUX PO3YMHHMKaX i NOraHo — y nonApHuX. Hanpuknag, cipka He po3-
UYMHAETLCA (i HaBiTb He 3MOUY€ETbCSA) Y BOAi, ane Jo6pe PO3UNHAETLCA B BeH3eHi.

Mig uyac asincbkoro noxopy BiNCbKO AnekcaHapa MakegoOHCbKOro HaBecHiI
326 p. BO H. e. finwno fo 6eperiB piukn IHG. Ane, BCTYNUBLLN Ha TepUTOpIio
IHgii, congatn noyanu fy»e XBOPITM Ha KULWKOBI iHdeKLii, Lo HaBiTb 3Mycuno
Anekcangpa BiacTynuTu. YTim, NOMITUAN, WO CONAATM XBOPINM 3HAYHO YyacTille,
Hi>XK BOEHauasibHMKK, XOo4Ya B MOXOoAax YCi XWAU B OOHAKOBUX yMOBax. TinbKu
yepe3 2000 pokiB BUABWUAM MPUUYNHY, YOMY TaK CTaNiocA: PAROBI BOIHU Nuan
3 ONOB'AAHNX KeNnXiB, @ B HaYanbHUKIB 6ynu cpibHi. A cpibno, xoua i y mi3epHii
KINbKOCTi, PO3YMHAETLCA Yy BOAi, Hadawouun in 6akTepuUMAHUX BRACTUBOCTEN
(y Takin Bogi ruHyTb 6akTepii). Big XIX cT. po BigKpWTTA aHTUOIOTUKIB TaKy
BOAY BMKOPWCTOBYBanW ANA MPOMMBAHHA PaH.

P
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| KniouoBa igen

-9
JesAki peyoBNHN HEOOMEXKEHO PO3UMHAIOTLCA Y BOAI, ane B HifbWOCTi peYoBUH
PO3UMHHICTb OOMeXeHa. 3a Li€I0 XapaKTePUCTMKOW BUAINAIOTL PO3YMHHI, Ma-

NOPO3YMHHI Ta NPAKTUYHO HEPO3UMHHI PEUOBMHM.

Q KoHTponbHi 3anuTaHHA

60. HasepiTb NnpuKnagy pPo3UYMHHNUX | HEPO3UMHHMX Y BOAI KMUCNOT.

61. HaBepiTb NprKnagy HEPO3UMHHUX, MATOPO3UYNHHUX Ta PO3UNMHHUX CONEN.

62. fKi BM 3Ha€Te pignHU 1 rasu, Wo Aobpe po3UnHATLCA Y BOA?

63. HaBepiTb NprKnaan peyvoBuH, PO3UMHHICTb AKKX Y pa3i HarpiBaHHA: a) 36inb-
WYETbCA; 6) 3MEHLLYETHCA; B) MaliXKe HE 3MIHIOETbCS.

=)
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J 3aBaaHHA ANA 3aCBOEHHA MaTtepiany

==  64.
65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Yomy akBapiymn He MOKHa HanoBHIOBATW KMM'AYEHO BOLOL0?

Y Bogy BUMAZKOBO MOTPanuB GeH3uH. AK MOro MoXHa BUMOKPEMUTM Big,
Boan? Ym byae Bofa MaTv 3anax GeH3MHY, AKLWO PO3AiNeHHA NPOBOAUTH
LUSIAXOM: a) BiACTOOBaHHS; 6) anctunauii?

AKi 3 HaBeeHUX rasiB — KUCEHDb, FiAPOreH X0puA, a3oT, aMOHiIaK, refin —
MOXHa 36mpaTu: a) Haj BoLOIo; 6) TiNbKU BUTICHEHHAM MOBITPA? Yomy?
3a KpMBOIO PO3YMHHOCTI (Man. 6.3) BU3HauTe, AKY Macy COMi MOXHa pO3-
unHUTK B 1 Kr Bogw: a) apreHTym(l) HiTpaTy 3a 0°C; 6) HaTpil HiTpaTy 3a
20°G; B) kynpym(ll) cynbdaty 3a 30°C; r) naombym(ll) xnopuay 3a 100°C;
n) Kanin HiTparty 3a 10°C ta 50°C.

3a KprBOI PO3UYMHHOCTI (Man. 6.3) BU3HauTe: a) Ciflb, PO3UMHHICTb AKOI
HallMeHWwa cepepn HaBegeHux; 6) CiNb, PO3YMHHICTL AKOT Halbinblua 3a
0°C 1a 20°C; B) cinb, PO3UMHHICTb SIKOT HaNbiNblue 3aneXuTb Big Temne-
paTypu; r) Ciflb, PO3YMHHICTb AKOT HAMEHLLE 3aneXnTb Bif TeMnepaTypu.
3a mManoHKoM 6.3 nopiBHANTe po3unHHIcTb Kynpym(ll) cynbdaty Ta HaTpin
xnopugy 3a Temnepatyp 20°C ta 80°C.

Y Bogi 3a 80°C po3unHmAn MakcMMasbHy KiflbKiCTb HaTpil HiTpaTy. Po3umH
oCTyaMnun Jo KimHaTHoi Temnepatypu. o cnoctepiratnmeTbca?

Mig yac BUrOTOBNEHHSI CUMIbBHOrMA30BaHOI BOAM B OAHIA nnAwLUi Boawn
o6'emoM 1 N po3unHATL 6nM3bko 1600 MA BYreKkncnoro rasy. Y Takin
BIAKPWTIN NnAWLi B pO3UMHEHOMY CTaHi NnWAaEeTbcA 6nm3bko 880 mn Byr-
nekucnoro rasy. Akuii 06'em BYrneKMCnoro rasy BUAINMTbCA B pasi Big-
KPUTTA MAAWKM CUTbHOra3oBaHOI Boan o6'emom 1n? binblie un meHwe
rasy BUAINNTbCA, AKLWO NAAWKY 3a3ganerigb oxonoantn? A AKLWO naawka
36epiranaca B Tennomy micui (Ha coHu;)?

Y nabopaTopii nepen 3aHATTAM 3 XiMiYHMX BIACTUBOCTEN BYINMEKNCIOrO
rasy npurotysanu BanHaHy soay. [1na uboro y Bogi macoto 150 r po3unHu-
NN MaKCUMaNbHO MOXIUBY KiJIbKICTb KanbUii rigpokcupy. O6umnchite, sKy
MaKCMarbHY Macy ocagy MoXHa fobyTu nif yac NPOonyCKaHHA BYrNeKnC-
JIOrO rasy Kpi3b NpUrotoBaHWimM po3urH. [Ina po3paxyHKiB ckopucTanteca
iHbopmaLieto 3 MantoHKa 6.3, AKLWO TemnepaTypa B nabopatopii 6yna 20 °C.
3a KiMHATHOT TemnepaTypu y Bogi 06'eMOM 1 N MaKCMMasbHO PO3YMHAETb-
ca 6,3-10°3 monb Gapiit dpnyopuay. O6UMCAiTb Macy Takoi KilbKOCTi pevo-
BMHW Gapiin ¢nyopugy. AKO PEYOBUHOIO (PO3UMHHOID, MASTOPO3YMHHOLO
UM NPaKTUYHO HEPO3UMHHOI) € Bapili dnyopmua?

3a iHbopMmauieto naparpada BU3HaUTE, AKMMM PEYOBUHAMU (PO3UYNHHIMMU,
MasiopO34YMHHUMM YN NPAKTUUYHO HEPO3UMHHUMY) €: a) aMOHiaK; 6) Byrne-
KUCNWUI Tra3; B) KNCeHb. Bianosigb NoAcHiTb.

3a Man. 6.3 BM3HauTe, Ha CKilbKM Binblue (3a Macoto) Kanii HiTpaTy MoXHa
MaKcMManbHO po3umHmT y 100 r Boam 3a Temnepatypu 60 °C, Hix 3a 30°C.
3anponoHyiTe niaH eKCnepumeHTy ANA BU3HAYeHHA PO3YMHHOCTI peyo-
BMHW Y BOAI. AKi BUMipIOBAHHS BU Ma€ETe 3p0OUTU ANA AOCATHEHHS MeTu?
AKi YNHHVKM BNANBATMYTb Ha TOUYHICTb eKCNepuMeHTY?



§ 7. XapaKkTepucTtukm posuyuHiB

KoHLeHTpoBaHi 1 po36aBneHi po3unHu

¥ ximii po3umHU YMOBHO HOMIJIAIOTH HA KOHUEHMPOBAHI 11 p036a8ieHi.
PosuuH, y SKOMY MicTUTBCsS 6araTo po3uynMHEHOI PeYoBUHH i, BiAmIOBigHO,
MaJI0O PO3UMHHWKA, HA3UBAIOTh KOHUenmposarnum (man. 7.1). Hampwm-
KJaJ, Po3CiJi — Ile KOHI[EHTPOBAHUM PO3UMH KYXOHHOI COJIi, a MyKPOBUii
CUPOI — KOHI[EHTPOBAHUIY DO3UMH IYKPY. ¥ pP0306aéreHOMY DPO3UMHI
MiCTUTBCA MaJj0 PO3YMHEHOI peuoBmHU. llifcosieHnit cym i HeCOJIOAKMI
yai i3 IMyKpoOM € MPUKJIaJLaMK PO30aBIeHUX PO3UNHIB.

Hobpe BimoMuii BaM OIleT € BOJHUM DPO3YMHOM OIITOBOI KMCJIOTH.
Horo BumyckaioTh pisHoi KoumenTtpamii (Biz 4 mo 12 %), 060B’A3KOBO
3a3Havaioum ii Ha eTwKeTIi (Maua. 7.2).

YiTkol Meski MiK KOHIEHTPOBAaHMMH # PO30aBJEHHNMHN PO3UYMHAMN
He icHye, K He icHye MeKi MiXK MOHATTAMUN «MaJio» i «barato». Imoxi
BBaKAIOTh, 1[0 B KOHIIEHTPOBAHOMY PO3UYMHI Macu PO3UYMHEHOI PEUOBWHU
i posumHHMKa MalOTh BifpidHATHMCA He Oinbire, HisK y 10 pasiB. TobTo
KOHIIEHTPOBAHUM MAa€ OyTHM PO3YMH i3 MacOBOIO YaCTKOIO0 PO3UMHEHOI
peuoBunm Ginbiroo 3a 10 %.

HacnuyeHi 1 HeHacKYeHi PO3UnHU

PosunH, y SKOMY peUOBHHA IIfe MOKE POSUMHATHCA 3a IIEeBHOI TeM-
mepaTypu, Ha3uBalOTh HeHacuvenum (Man. 7.3, a, c. 40). HemacuueHum,
HAIIpUKJag, Oyae PO3UMH, OTPUMAHUI OOAABAaHHAM 5 I KYXOHHOI coui
(mpubsim3HO onHa yaiiHa Joskka) Ha 100 r Bomu.

Posunn, y AKOMYy 3a meBHOI TeMIIepaTypu pPedyoBHMHA Oijbllle He PO3-
YMHAETHCA, HAa3UBAIOTh HacudeHum (Maa. 7.3, 0, c. 40). Y macuueHomy
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PEUYOBMHMN B PO3UUHHUKY po3uMH (ouTOBa eceHLis)
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Man. 7.3. Po3unHUN pi3HOI KOHUEHTpaLii: @ — HeHacnYyeHUn po3unH (BofaHi KpUCTanukm

PEUYOBVHMU i3 YaCOM PO3UMHAIOTLCA); 6 — HacMYeHW PO3urH (y pasi JodaBaHHA pPeyoBU-

Ha BXE& He PO3UMHAETLCA); 8 — MEPECMYEeHNIn PO3UMH (PO3UMHEHA PeyYoBMHA BUAINAETHCA
3 PO3UKMHY, AOfaHI KPUCTanuKK 36inbluyoTbes)

PO3UYMHI BMiCT pPO3UMHEHOI PEUOBUHU € MAaKCUMAJHLHUM 3a IMEeBHUX YMOB.
Hanpukaazn, posumHHICTE KYXOHHOI COJIi 3a KiMHAaTHOI TeMIepaTypHu cTa-
HOBUTH 36 r Ha 100 r BoaM, OoT!Ke, AJIS HPUTOTYBAHHSA HACHUUYEHOTO PO3-
yuHy moTpi6bHOo podumHUTHU 36 T coai y 100 r Bogu. Binbmry KimabKicTs
COJIi 3a ITMX YMOB PO3UMHUTHU ByKe HEeMOKJIUBO. Maca po3unHy IpPU I[bOMY
Oyme mopiBHIOBaTu 136 T.

Ilig uac mOBiITBLHOTO OXOJIOM:KEHHS HaCUUYEHUX PO3UMHIB OaraTrnox
cojsieii abo Mg Yac MOCTYIMOBOTO BUIAPIOBAHHA BOAM HAJIUIITKOBA CiJib
BUAIJIAETHCA 3 PO3UMHY YV BUIVIALL KPUCTAJIIB a00 YTBOPIOETHCA nepecu-
yeHuil po3unH (Majn. 7.3, 8).

3a neBHMX YMOB MOXHa [OOYTU mepecMyeHnin pos-
UVH, TOOTO PO3UUH, Y AKOMY PO3UMHEHO PEYOBUHM
Ginblue, HiX MoXe O6yTW PO3YMHEHO 3a AaHOI Tem-
nepatypu. Taki pO3UMHU € pyXe HecTabinbHUMM
M 3a HEe3HAUYHOro BM/IMBY «HaMaraklTbCA» HALIULLIOK
peyoBUHN BUAINMTK B ocaf. Hampuknap, nepecnye-
HUIM PO34YMH HaTPIN aueTaTy HaBiTb y pasi AOTMKY O
HbOro BUAINAE HAANMLWOK coni N nepeTBoploeTbcA  KpuncTanisauia nepecu-
Ha cymiw BoAawu i3 cinnio. YEHOro PO3UnNHY

MacoBa yacTKka pO3UMHEHOI peyoBUHN
O,Z[Hi(—]IO 3 XapaKTepUuCTUuK pOST-II/IHiB € Jmacoea Hacmka pOS'tlH-LeH,O'l'
pedosuHU, AKY BU BUBYAJM IIe B 7 KJaci.

.\ MacoBa yacTka pO3LIVIHeHO.I. pevyoBnHN B pOSLII/IHi NMOKa3yg, AKa YaCTHa Mmacu
¢ . PO34YnHY Nnpunaga€e Ha PO34YNHEHY peYvyOBUHY.
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3rajgaemMo, I0 MAacOBY YaCTKy OOUMCJIIOIOTH 3a (DOPMYJIOIO:

m(pedvoBUHN) m(pedyoBUHM)

a6o w(peuyoBUHN)= 100 %

w(pevyoBUHN) =
m(po3uuHy) m(po34YuHY)

ITpu nmromy Maca pos3umHY AOPIiBHIOE CyMi Mac yciX KOMIIOHEHTiB
pO3UUHY:
m(po3uuny) = m(peuyoBuHu) + m(BOIM)

3HaUYM Macy PO3UMHY i MacOBY YaCTKY PO3UMHEHOI PEUOBUHU, MOK-
Ha OOYMCIUTH MAacy PO3YMHEHOI PEUOBUHU:

m(peuoBuHU) = W(PEeUOBUHN) - M(PO3IUNHY )

g mOBTOpPEeHHS TOTO, AK O0YMCJIIOBATH MACOBY YAaCTKY PO3UYMHEHOI
PEeYOBUHU, PO3TJIAHBMO TUIIOBiI 3amadi.

3amaua 1. O0umciiTh Macy PO3UMHY KHCJIOTH 3 MACOBOIO YACTKOIO
0, i .
30 % o mictute 90 r KuCIOTU

Hano: Po3zé’a3anna:

m(xucyoru) = 90r | 3a GopmMys0I0 ) MAaCOBOI YACTKHU
w(xucaoru) = 30 % ,| BUBHAUAEMO Macy PO3UUHY:

a6o 0,3 m(peyoBUHM)

m(posuuny) — ?

m(po3unny) =
w(pevYoBUHN)

IligcraBisemo mawmi ymoBuM 3amadi:
m(posuuny) = 90r/ 0,3 = 300r.
Bionoeids: 300r po3uuHy KHUCJIOTH.

3HaUM CKJIaJ HAaCMUYEeHUX PO3UYMHIB, MOKHA TAKOMK OOUMCIUTU Ma-
COBY UACTKY PEUYOBMH y HHX a00 BU3HAUUTH MAacCH PEUYOBMH AJIA iX IIPU-
roTyBaHHS.

3amaua 2. 3a nmeBHOI TemuepaTypu y Bogi macoo 100T po3unHAEThCA
depym(II) cyabppar macoio makcumym 26,3r. OGUMCIIiTE MAacoBy YacTKY
depym(Il) cynbhary B TakoMy HAaCMUEHOMY PO3UUHI.

Hano: Po3é’a3anna:

m(Boau) = 100r Ao y 100r Bogm MaKCHMAaJbHO PO3UMHSIETHCS
m(FeSO,) = 26,3r | HaBejeHa Maca COJIi, TO Maca HACUYEHOTO PO3UU-
HY CTaHOBUTD:

m(po3unny) = 100r + 26,3r = 126,3r.
O0unCcaII0EMO MAacOBY YacTKY COJIi B TAKOMY PO3-
YUHi:

w(couai) = 26,3r/126,3r = 0,208, a6o 20,8 %.
Bidnoegids: 20,8 %.

w(comi) — ?
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3agaua 3. 3a KpuUBOIO Po3uMHHOCTI (MaJj. 6.3) BU3HaUTEe MaKCUMAaJIbHY
posuuHHICTE KaJiii HiTpaTty 3a 20°C Ta 00YHCIITH MACOBY UACTKY COJIi B
TaKOMY HAaCUUYEHOMY PO3UUHI.

Po3é’a3anns:
3a rpadgikoM BU3HAUYAEMO, IO 3a TeMIlepaTypu

Hano:
m(Bogu) = 100 r
m(KNO;) — ?

w(comi) — ?

20°C y 100 r BoAM PO3UMHAETHCA OJU3BKO 32T
coni. OGUUCINMO MACOBY YaCTKY COJIi B TAKOMY
HACUYEHOMY PO3UMHi.

w(coai) = 32r/(100+32)r = 0,242, a6o 24,2 %.

Biodnosiods: 321, 24,2 %.

3agaua 4. O6uumcaite macu Kynpym(II) cyaedpary ¥ Bomu, 1o mic-
TATHCA B MigHOMY Kymopoci macom 25 r.

Hano:
m(CuSO, 5H,0) =
=25

m(CuS0,) — ?
m(H,0) — ?

Po3é’azanna:

dopmysia MiZHOTO KYIIOPOCY AO3BOJISAE BU3HAUM-
™1 crexiomerpuuHi cmiBBigHOIeHHS Kynpym(II)
cyab(hary Ta BOAU B HBOMY: V KYIOPOCi Kijb-
Kictio 1 moap micturhea KympyMm(II) cyabgpar

KingpkicTio 1 moas Ta 5 moap Bomu. OT:ke,
n(H,0)

n(kymnopocy) =n(CuSO, )= ——=—

O0YMCINMO KiJBKIiCTh PEUYOBHHHU KYIIOPOCY:

25
n(kymopocy) = m(rKymnopocy) T

= =0,1 Mo
M (xymopocy) 250 r/moun
Taka KiJgbKiCcTb MiJHOrO KyIIOPOCY MiCTHTH

0,1 moap kynpym(II) cyasdary Tta 0,5 moan Bomu.
Maca kynpym(II) cyabdary mopiBHIOE:

m(CuS0O,) =n(CuSO,)- M(CuSO,) =

= 0,1mosb-160T/MoH = 16T.

Macy BoaM TaKOK MOKHA OOUMCINTU AK Pi3HUITIO
Mac, a MOYKHa 3 BUKOPMCTAHHAM KiJIBKOCTI PEUOBU-
HU BOIN:

m(H,0) =n(H,0)- M (H,0)=0,5™mons-18 r/Monb=9T.

Bidnoeidv: m(CuSO,) = 16 r; m(H,0) = 9 r.

JliHesicmuyHa 3adaya

. JNlaTnHOtO centrum 0O3Hava€ «LUEHTP, ocepenoky, a 3 NpedikcomM con- e C/IOBO 03HaYaE
: «CKYMYEHHSA, 30CepeaXeHHs» (C1un abo 3acobiB). MoACHITb 3HaYEHHA TEPMIHIB «KOHLEH-

TPUYHI (HanpuKnag, OKPY>KHOCTI)», KKOHLEHTPOBaHi (HanpuKnag, PO3YMHN)» Ta «KOH-
: LeHTpauia (po3unHiB)».
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+ PekopacMeHOM 3a po3unHHicTo Y Bogi € cTubili(lll) xnopug. Anximikn HasvBanm
L0 PEeYOBUHY CYpM'AHOIO Ofli€l0. 3a 3BMYAHMX YMOB B 1 N1 BOAU MOXHa pPO3-
UnHUTKM Mamxe 10 Kr uiei pedyoBuHW. LLle ogHMM BpaXaloumm NpUKIagoM pos-
UYMHHOCTI TBEPANUX PEYOBUH € Lesint dnyopua: 3a 0°C B 1 1 BOAW PO3UMHAETLCA
noHag 5 Kr L€l peyoBUHN.

« Y niBHiYHMX MOpPSAX, e TemrnepaTypa BOAN HUKYA, HiXK Yy TENNKX, XKMBe Habarato
6inblue pubu, OCKINbKM PO3UMHHICTL KUCHIO B XOJIOAHIN Bogi Ginbuia.

)
o

4

;g KnouoBa iges

Po3uuH, y AKOMY peyoBrHa BXe He MOXe PO3UMHATICA 3a NEeBHOI TeMnepaTypu,
Ha3UBaKTb HAaCMYEHVM, A AIKLLO PEYOBUHA LLE MOXE PO3UYMHATUCA, TO PO3UVH €
HeHacnyeHMM. PO3umHmM i3 CYTTEBOIO KiNbKICTIO PO3UYMHEHOI PeYOBUHU Ha3uBa-
I0Tb KOHLEHTPOBaHUMK, a 3 Mano — pPo36aBfeHNMU.

3aBAaHHﬂ ANA 3aCBOEHHA Ma'repiany

77.

78.

79.

80

81

82

83.

84.

85.

[anTe BU3HAUEHHA MOHATTAM: «PO3UYMHHICTb», KHACUYEHUN PO3UMHY», «He-
HacMYeHWIN PO3YKHY, «PO36aBNEHNIN PO3UMHY, KKOHLIEHTPOBAHUIA PO3UUNHY.
UYn MOXKHa MPUroTyBaTU PO3UNMH, WO € OAHOYACHO i HaCMYeHuM, | po3bas-
NIeHUM? | KOHLEHTPOBaHUM, i HeHacnyeHum? HaBepgiTb npuknagu.

3a AaHVMMK, HaBefeHUMIK B nonepeAHbOMy naparpadi, BU3HauTe, Yn MOX-
Ha npuroTyBatu HacmyeHnin 3a 20°C po3unH, BUKopucToByloun 10 r Boau
Ta no 1 r coneit: a) KyXoHHoI coni; 6) KaniiiHoi ceniTpy; B) Kpenaw.

Y 100 r Boan 3a 20°C po34MHUAUN KYXOHHY Cifib Macoto 32 1. Yn byae Takumi
PO3UMH: a) HaCUYEeHNM; 6) KOHLLEHTPOBaHNM?

Aknia 06'em BoaM HEOOXIOHWIA ANA NPUIrOTYBaHHA HAaCMYEHOrO PO3YMHY Kanil
XJI0pUAY, WO MICTUTb 54 1 coni, AKLLO PO3YMHHICTb Kanin xnopuay 3a gaHoi
Temnepatypu gopisHioe 33 r Ha 100 r Bogn? OBUMCAITbL Macy LIbOro PO3UMHY.
3a temnepatypu 60°C y 100 r BoAM MaKCMMasnbHO PO3YMHAETbCA 110 T
Kanin HiTpaTy. BusHauTe MacoBy YacTKy COJi B HaCMYeHOMY 3a L€l Temne-
paTypu po3unHi.

Aknn ob'em BOAM HEOOXiAHWIA ANA NPUrOTYBaHHA HAaCWUYEHOro PO3YVHY
MarHi cynboaty, wo mMictutb 10 1 coni, AKWO PO3YMHHICTb CONi 3a AaHol
Temnepatypu gopisHoe 33,7 r Ha 100 r Boan?

B 1 n Boam 3a 0°C i aTMOChEPHOro TUCKY PO3UMHAETBCSA 6M3bKo 5001
rigpporeH xnopugy (H. y.). Obuncnitb mMacoBy 4acTKy rigporeH xnopugy
B HacMYeHOMY PO3YuMHi. fIK NOTPIGHO 3MIHUTM YyMOBW, WOO6 ofepxaTtn
6iNbll KOHLEHTPOBAHUIA PO3UYUH?

BusHaute MaKcMManbHO MOXAMBY Macy Kani xnopuay, Lo MOXHa
po3umHuTK y Bodi Macot 100 r 3a 25°C, AKwo ANA NPUroTyBaHHA Ha-
CMYEHOro POo3YMHY 3a Liel Temnepatypu Ha 25 r Bogu NOTpibHa Cinb
macoto 8,75 T.
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86.

87.

88.

89%,

90*,

91%,

O6uncniTb Macy ocapy, AKUIA YyTBOPUTLCA B pasi 3IMBAaHHA PO3UMHY, LWO
mictutb depym(lll) xnopug y gocTaTtHin KinbkocTi, Ta 200 I po3uYmHy 3 Ma-
COBOIO YaCTKOW HaTpin rigpokcuay 0,24.

[lo po3unHy Kaniin kapboHaTy macoto 200 r i3 MacoBOIO YacTKoto coni 6,9 %
[OofaBanu XnopUAHY KUCNOTY A0 NPUNUHEHHA BUAiNeHHsA rasy. Obuncnitb
06'em rasy, Wo BMAInuBeca (H. y.).

XnopuaHy Kucnoty macoro 150 r i3 mMacoBO Y4acTKow Kucnotu 3,65 %
HenTpanisyeanm 6apin rigpokcngom. O6UNCNiTb Macy yTBOPEHOT coni.

Mig yac 3acTocyBaHHA UMHKY AK MiKpogobprBa noro AofaioTb Y KinbkocTi
6n13bko 4 Kr uMHK cynbdaty rentarigpaty ZnSO,-7H,0 Ha rekrtap. 06-
uncniTb Macy 6e3BofHOI CONi B LIbOMY 3pa3Ky KpucTanorigpary.
O6unCniTb MacoBY YacCTKy COMi B PO3UYMHi, OTPMMaHOMY AOAAaBaHHAM BOAM
macoto 500 r fo: a) MigHOro Kynopocy macoto 62,5 r; 6) rnay6epoBoi coni
macoto 80,5 r; B) 3anisHoro Kynopocy macoto 278 r; r) maHraH(ll) cynbdat
rentarigpaty MnSO,-7H,0 macoto 138,5 r; ) dpepym(lll) xnopuay HoHari-
aparty FeCl,-9H,0 macoio 64,9 r.

Ona o6pobKn pocivH BUKOPUCTOBYIOTb po3unH depym(ll) cynbdaTty 3 ma-
CoBOI YacTko 2 %. Obuncnitb Macu depym(ll) cynbdaty rentarigpaTy
i BOAW, WO HeoOXigHi ANA MPUroTyBaHHA Takoro PO3umMHy Macow 1 Kr.
flkoto macoto 6e3sogHoro depym(ll) cynbdaty MoxKHa 3aMiHUTU 06UMCNEHY
BaMy Macy Kpuctanorigpary?

§ 8. EnekTponitn 1 HeeneKTponitu.
EnekTponitnuHa gucouiauia

I1p|nra,qa|'i|1'e: eJ'IEKTpI/ILIHI/IVI cTpym — ue CI'IpFlMOBaHI/II;I PYyX 3apAaaKeHnx YacTUHOK.

[NoHATTA NpoO eneKkTponitu

Hanpukinamni XIX cromiTTa 0yJo eKCIepUMEHTaJIbHO IOBEIeHO, II0
po3UMHU OiJBIITOCTI HEOpPTaHiUHMX CIIOJYK, HAIPUKJIAJL KYXOHHOI coJi,
comu, KaJiifHOI ceaiTpu, JoOpe IPOBOIATh eJeKTpuuHui cTpyM. Taki pe-
YOBUHU HABBAJU eJekmposimamu. A ducra, TOUHIiIe IUCTUIHOBAHA, BOA
¥ po3unHu 0araThOX OPraHiYHUX PEUOBUH, HAIPHUKJIAL IIYKPY, €TUJIOBOTO
COUPTY, He IPOBOAATH CTPYM — BOHU € Heeqexkmpoaimamu (main. 8.1).
Bararo coseit, maBiTh Hepo3umMHHI y BOIi, HampukJaazn Oapiii cyiabdar,
IPOBOJATH €JIeKTPUUYHUN CTPYM y PO3IJIABIEHOMY CTaHi.

3 PeuoBMHW, po3unHM ab0 PO3MnIaBU AKX MPOBOAATb ENEKTPUYHUIN CTPYM, Ha-

¢ 31BalOTb €1eKTPOSIiITaMK, @ PEUYOBUHWY, LLIO HE MPOBOAATb CTPYM aHi B PO3UKiHI,
aHi B po3naBi, — HeenekTponitamu.
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Man. 8.1. Po3unHn Kncnotu, nyry Ta cofi NpoBOAATb eNeKTPUYHUI CTPYM, a YiCTa BoAa — Hi

HanexHicTh pedyoBUHU 0 €JIEKTPOJIITIB UM HEeJeKTPOJIiTiB BU3HAYA-
€ThbCsS TUIIOM ii XimMiuHOTO 3B’s3KYy. EJeKTposiTaMu € CIONyKM 3 HOHHUM
ab0 Iy Ke TOJIAPHUM KOBAJIEHTHUM 3B’ A3KOM, a HEEJIEKTPOJIiTAMY € PEYOBU-
HU 3 HEMOJAPHUM abo cJ1ab0moIApHUM KOBaJIEHTHUM 3B’ A3K0M (cxeMa 4).

Cxema 4. Knacugikamia pedoBHH Ha €JIEKTPOJITH Ta HeeJeKTPOJiTH

| PeyoBuHM |
[
EnekTponitu Heenektponitun
Po3unHmn abo posnnasu Hi po3unHu, Hi po3nnasu
NPOBOAATb €NeKTPUUYHUI CTPYM He NPOBOAATb ENEKTPUYHUI CTPYM
PevyoBuHM 3 NOHHUM abo pyxe PevyoBuHM 3 HenonsapHUM abo crabo-

NONAPHMM KOBAJIEHTHUM 3B'A3KOM NONAPHNM KOBANEHTHNM 3B'A3KOM
HeopeaHiuHi G opeaHidHi coni, lpocmi peyosuHu (Memanu U Hememanu),
Kucsomu, ocHosu KUC/I0MHIi 0Kcuou, 6inbwicms opedaHidHUX

ma ocHOBHI oKcuou peyosuH

EnexTposiTu MaioTh BeJIMKe 3HAUEHHS B IIPUPOJL Ta KUTTi JIOAUHU.
BoHu MicTATbCA Y CKJIai BCiX KMBUX OPraHisaMiB, ge 3a0e3IIeUyOTh IIepe-
0ir BasKJIMBUX TIpoIleciB. BiosoriuHi pifinHM opra”isamMy JIIOAWHU SBJISIOTH
c0o0010 pPO3UMHU, IO MIiCTATH HOHW, Ha SAKi PO3MagaloThCS eJIeKTPOJIi-
TH — COJIi, OCHOBM, KHCJIOTU. PisHi 1OHM BUKOHYIOTH II€BHY OioJioTiuHy
dyHKIiI0: 6epyTh yYaCTDb y IIPOIlecax JKUBJIEHHA Ta BUJIJIIEHH:A, epexadi
HEepBOBUX iMITyJIbCiB, CKOpOUeHHs M’A3iB. Bes yuacTi ejgeKTpoJiTiB He-
MOJKJIVBe iCHyYBaHHs B po3umHax MoJiekya O0inkiB Ta [[HK, a orike, He-
MOKJIUBUM OyJio 0 i »KUTTA Ha HAIIill IJaHeTi.
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EnekTponitnuHa gucouiadis

Bam y:xe Bimomo, IIT0 B peYOBMHAX HOHHOI OyIOBU, HAIIPUKJIAL Y KY-
XOHHII coJi, € 3apAlKeHi yacTUHKM — HOHHM. Bu TakoKX 3HaeTe, IO
€JEeKTPUYHUIN CTPYM — IIe CIPAMOBAHUIN DPYyX 3apAlKeHUX UYaCTUHOK.
Yomy K TBepa KyXOHHA CiJib He TPOBOAUTH €JEeKTPUUYHUN CTPyM, a Ii
PO3YMH YK PO3ILJIAB IPOBOAATE? BiAIOBiAL Ha Ile MUTAHHSA IaB MIBEIACHKUI
yuenuii CBaute Appeniyc. Bin nmpumnyctus, 110 gedaKi peuoBUHU (€JI€KTPO-
JiTH) mig yac posumHeHHs YV BoAi (abo posILIaBJIeHHS) PO3MagaloThCA Ha
WOHM, IO MOXKYTH BiJIbHO pyXaTucA. ¥ pasi pPo3MJABISHHA YAaCTUHKH
PEYOBHH CTAalOTh pyxJjauBuMmu (Maja. 8.2, a), a B pasi po3UMHEHHS BOHU
piBHOMipHO posmoxiseHi y Bomi (mana. 8.2, 6), To6TO B 000X BUIIaZKaX
3IaTHI BibHO pyxaTucs. 3aBASAKU IHOMY PO3YMHM I POS3ILJIaBU IIPO-
BOIATH €JEKTPUUHUIH CTPyM. VIOHH, 10 MIiCTATBCA y TBepAiil KyXOHHI
COJIi, PO3TAIIIOBaHI y By3JaX KPUCTAJIIUYHUX I'DATOK i IlepeMimryBaTuca He
MOJKYTb, TOMY TBEDP/i €JeKTPOJITH eJeKTPUUYHUII CTPYM He IIPOBOIATH
(mag. 8.2, 8). ¥ mucTmyiboBaHiIM BOAI MOHU BifICyTHi, TOMYy BOHa CTPYM
He mpoBoauTh (Maj. 8.2, 2).

.‘ Mpouec po3nagy pevoBrHW Ha MOHM MNif Yac PO3YMHEHHA Y BOAi abo nnas-
¢ ® JIEHHA Ha3MBalTb €NEeKTPONITUYHOI AucoLiaui€ro.

IIixg yac posumHEHHS coJieil i ocHOB (PeuoBUH HOHHOI OyIOBU) yV PO3-
YUH TepPexoAdATh HOHU, IO MIiCTAThCA B IXHBOMY CKJani. MoJeKyadapHi

PEeYOBUHU OUCOIIIIOIOTH AeIlo mo-iHimmomy. Iigporen xJjopujg — Iie ras,
Na* _
I |
¢ o
259, 1l
) .-) )
¢ 9
a 6

Man. 8.2. Y po3unHax i po3nnaBax eneKkTposiTiB NOHW BiNbHO NepemillyloTbCA, TOMY BOHU
30aTHi NPOBOANTY €NEKTPUYHUI CTPYM: d — PO3MaB KYXOHHOI CONi; 6 — PO3UMH KYXOH-
HOI coni y BOAi; 8 — TBepAa KYXOHHa Cinb; ¢ — umncTa Boja
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Man. 8.3. EnektponitnyHa gucouiadis Man. 8.4. Pyx MOHIB y po3uuHi nig
rigporeH xnopugy L€l eneKkTprMyHoro nons

o ckJagaeTbea 3 moaapHux moserya HCl. KoxHy MoJeKysy, IO Io-
Tpaljisge B PO3YHH, OApPasy OTOUYIOTHL AUIIOJNiI BOAU, MPUTATYIOUYUCH 0
Hel IIPOTHJICKHO 3apAMKeHNMH OoKaMu. ¥ pes3yJabTaTi Takol B3aeMOIil
mosApHui 38’130k y mojsekyJ i HCl meperBoproeThesa Ha MOHHUIIL, a TOHU,
III0 YTBOPIOIOTHCA, IMEPEXOAATh Y po3uuH (Mayi. 8.3).

Kucnoru — 11e e1eKTPOJIiTH 3 KOBAJIEHTHUMY HIOJAPHUMU 3B’ A3KaMMU.
Tomy mucorriroBaTu Ha WOHM KHCJOTH MOXKYTH TiJIbKU Yy BOJHOMY PO3-
YMHi mig giero MosiekyJa Boau. YHMCTI KUCJAOTH €JeKTPUUHUI CTPYM He
TIPOBOJSATE.

Ot:xe, TOJIOBHA BiAMIiHHICTD €JIEKTPOJIITIB Bif HeeJIeKTPOJIiTiB mos-
ra€ B TOMY, III0 eJIEKTPOJIITH PO3IafailoTheA (AUCOIiI0I0TH) HA TO3UTUBHO
¥ HeraTMBHO 3apam:keHi fionu. Ilig miero eIeKTPUUYHOTO IOJIS MO3UTUBHO
3apAmKeHi WoHU (KamioHU) CIPAMOBAHO PYXAaOThCA 10 HETATUBHOTO
eJeKTponaa (KaToma), a HeraTUBHO 3apsAmsKeHi HoHu (aHiOHU) — 0 TOo-
3UTUBHOTO ejJeKTpona (amoxa) (mas. 8.4). Ili BucHOBKU, 3pobeHi Ap-

peHiycoM, € OCHOBOIO c(HOpMYJIHLOBAHOI HUM Mmeopil eleKmposimuiHol

ducouiauyii.

PeyoBuHM abo iXHi cymiwi, WO 3AaTHIi MPOBOAUTU ENEKTPUYHWUIA CTPYM, Ha-
31BalOTb MPOBIJHVMKAMM €NeKTPUYHOro CTpymy. Ix moginAlTb Ha ABa TUMM:
nposigHukn | Ta |l pogy. BoHM NpuHUMMNOBO BiAPI3HAIOTLCA YAaCTUHKaMK, WO
€ HOCIAMU eneKkTPMYHOro 3apAgy, To6To TMMM YaCTUHKaMW, WO BifIbHO CAPAMO-
BAHO pyXalTbCA B eNleKTpUYHOMY noni. Y npoBigHuKax | poay Hociamn 3apagy
€ eNIeKTPOHN, TaKNMW MPOBIAHUKAMW € BCi MeTanu Ta ixHi cnnasu. A poO34nHu
Ta pO3MnsiaBM eneKkTPoniTiB — ue nposigHuKkK Il pogy, HoCiAMU 3apAgy B HUX
€ NoHU. To6TO MeTanu, AK i PO3UNHN eNeKTPOoNITIB, € NPOBIAHUKAMY €NeKTPnY-
HOrO CTpPyMy, afie efleKTpPOoniTamu iX Ha3MBaTM He MOXHa, OCKINIbK/ meTanu 3a-
BXXAW NPOBOAATb €NeKTPUYHUIN CTPYM 3aBAAKM HAABHOCTI BiIbHUX €eKTPOHIB,
a enekTponiTM — TiNbKM B po3uMHax abo po3nnaBax, B AKMX BifbOyBaeTbCsA
eneKkTpoNiTUYHa Aaucouiauia.

=



TEMA 1. PO34YMHU

PiBHAHHA enekTponiTMyHOI Aucouiauii

EnexTpositTuuna aucoriamia — 1e ¢isuKo-xiMmiuHmit mporec, #oro (AK
i ximiuni peakiii) sanucyooTh XiMiYHUM pPiBHAHHAM, /e 3aMiCTh 3HaKa
piBHOCTI 3amucyioTh cTpinKy. IlodHauaroum opmysu HOHIB y po3umHi,
CIOYATKY 3alMCYIOTh YKCeJbHe 3HAUEHHA, a IOTiM 3HAK 3apany (B OgHO-
3apagHUX HoHax nudpy 1 3asBuuail He NUIIYTH).

Hampukaan, piBHAHHAM eJIeKTPOJIITUYHOI IUCOoITiallil HAaTpi XJI0pumy €:
NaCl— Na* +CI~
AmHajoriuso 3anucyOTh PiBHAHHS AMCOIIAIlil KaJbIili XJIOPULY:
CaCl, — Ca®" +2CI™

Y BogHMX pO3UMHAX EJIEKTPOJIITIB BoJa — HaWBaKJIMBIIMUI ydac-
HUK IIpolecy aucoriarmii. Aje Bojma — Iie cepemoBHIIe, B IKOMY Bif-
OyBaeTbca aucolriamia. ITig uac mpollecy Boga He BUTpPAUYaEThCA H He
YTBOPIOETHCA, TOMY B PiBHAHHAX €JEKTPOJITHUUYHOI Aucolliamii Bogy He
3a3HAYAIOTh.

JliHegicmuyHa 3a0aya

Xoua rpeLbKoio «efIeKTPOH» 03Haya€ «OypLUTUHY, ane CborofHi Le CI0BO BUKOPUCTO-
BYIOTb [1/1 MO3HAYEHHA BCbOrO, O NOB'A3aHO 3 eNeKTPUKOI0. 3a PiSHNMN AxXepenamu,
OpYyrum KOpiHb C/I0Ba «eNIeKTPONIT» MOXOAUTb Bif rpPeLbKoro CNoBa «iToc», AKe 03Ha4Yae
«KaMiHb», 360 «INTOC», AAIKE 03HAYAE «TOW, O MOXKE PO3YMHUTUCSA». 3BaXKaloun Ha Le,
MOACHITb 3MICT TePMiHa «eneKTPoniT». YoMy, Ha Bally AYMKY, FpeLbKy Ha3By OypLUTUHY
BMKOPWCTOBYIOTb A1 MO3HAYEHHA eNeKTPUUYHMX ABULLY?

BupatHuin wBeacbkuin ximik Ta ¢is3nk, naypeat Hobe-
niscbkoi npemii 1903 poKy, oAWH i3 3aCHOBHUKIB Gi3nyHOT
Ximii. Y 17 pokiB BCTynvMB A0 YNcanbCbKOro yHiBepcute-
Ty N yXe yepe3 fABa POKM OTPUMaB CTyniHb 6akanaBpa.
3rogom npautoBaB y ODisnyHOMy iHCTUTYTI akagemii Hayk
y Crokronbmi. 3a po3pobKy Teopii eneKkTponiTuyHoi Au-
couiauii 1903 pokKy 6yB HaropogxeHun HobeniBcbKoto
npemi€lo. AppeHiyCc BifOMWI He TiNbKW AK y4YeHuW, ane
i AK aBTOP YMC/IEHHUX MiAPYYHUKIB, HayKOBO-MOMYAAPHUX
cTaTteln Ta KHUT 3 reodi3nkm, acTpoHoMmii, bionorii Ta mean-
LUHW. MNMpoTarom 6araTbox pokiB AppeHiyc 3aimaB nocagy CBaHTe-ABrycr
avpekTopa HobeniBcbkoro iHCTUTYTY B CTOKFONbM. AppeHiyc (1859-1927)




§ 8. Enektponitn n HeenekTponitu. EnektponitmyHa gmcouiadin

[na onpuniogHeHHA Teopii enekTponiTMUHOT Ancouialii AppeHiycy 3Hagobunacs
HeabusaKa CMINMBICTb. lgea 6yna BKpai AMBHOI: OyNo HeMMOBIPHO, WO MOHWU BU-
HMKaloTb He 6e3nocepefHbO Mif BMNIMBOM €MeKTPUUYHOro CTPyMy, a MpocTo Mif
Yyac po3umHeHHs. 1o Toro X, 6araTo CyyacHuKiB AppeHiyca He po3yMinu pisHUUi
Mi>XK «@TOMOM» i KMOHOMY i, MOYYBLUK, WO Yy BOAHOMY pO3unHi coni Kanito icHyloTb
noHu Kanito, ogpa3sy pi3ko 3anepeuyBanu: AK6U Take BifbyBanocs, To yTBOPeHUN
Kanin maB 6y 6ypxnmBo pearyBati 3 BOLOIO.

N

v

-

:®\ KniouoBa igesa

ICHyBaHHA eneKTPONITiB 3yMOBNEHE MOXJIMBICTIO MEBHMX PEYOBUH po3nagaTtu-
CA Ha OoHM (KaTioHW Ta aHiOHW) Mif Yac PO3UMHEHHS ab0 PO3MNaBMAHHS.

Q KoHTponbHi 3anuTaHHA

92.

93.

94,

s

95.

96.

97.

98.

99*%,

ChopmynioinTe BU3HaUYEHHA eNeKTPONITIB i HeenekTponiTi. HaBepitb npu-
Knagn peyvoBUH.

Lo Take enekTponiTmyHa Amcouiauia? Yn mMoxyTb nif 4Yac pPO3UYMHEHHA
eNeKTPONITY Y BOAI YTBOPUTUCA TiNIbKM KaTioHW abo TinbKn aHioHn? Yomy?
Bunuwitb i3 TekcTy naparpada OCHOBHI MONOXEHHA Teopii enekTponiTuy-
HoI gucouiauii: 1) wopo po3nagy eneKkTpPoniTiB Ha NOHY; 2) Woao pyxy 1o-
HiB y efleKTPUYyHOMY noni.

3aBpaHHA ANA 3aCBOEHHA mMaTtepiany

I3 HaBegeHoro nepeniky BUNUWITb OKPEMO (GOPMYNM PEYOBUH, WO E€:
a) enekTponitamy; 6) HeenekTponiTamu.

Nal, HBr, O,, CH,, CaCl,, KOH, H,SO,, C,,H,,0,, (uykop).

flka KinbKiCTb pe4YOBMHN YaCTUHOK YTBOPUTbCA B Pa3i PO3YMHEHHA y BOAi
TAKMX PEUYOBUH KiNbKicTIO pevyoBrHM 1 MOnb: a) rigporeH xnopug; 6) Kanin
noang; B) Kanbuin 6pomig; r) marHin Hitpat? CKknagiTe PiBHAHHA €NeKTPOo-
NiTUYHOT gucouiauii UUX peyoBuH.

Yomy He MOXKHa PEMOHTYBATMN €NIEKTPOMPOBOAKY, CTOAYM Y BOAi abo Ha Bo-
NOTin NoBEPXHI?

fIK BU BBaXKa€Te, YOMY PO3UUH TrigporeH xaopuay y Boai NPOBOAUTb enek-
TPUYHUIA CTPYM, @ PO3UYUH FigporeH xnopuay B 6eH3nHI — Hi?

Y pasi geAkunx 3axBoploBaHb Nikapi PeKOMEHAYIOTb «MOMOBHUTN OPraHi3m
enekTponiTamuy. Mpo AKi enekTponitin NaeTbca? Y AKMIA Cnocié ue MoxHa
30iNCHUTI? 3a AKUX 3aXBOPIOBaHb i 3 AKOI MPMYMHKN HeobxigHa Taka nNpo-

uepypa?



§ 9. EnekTponiTnuHa gucouyiauia Kucnor,
OCHOB i conen y BOAHNX pO3YMHax

EnexkTponitnyHa gucoudiauia Kncnot

Ilig yac pos3uMHEHHS Yy BOJi KMCJOTH, COJIi i OCHOBU OUCOIiIOIOTH
Ha MMO3UTHBHO Ta HEraTUBHO 3apA[KeHi WoHu (KaTioHu # aHionm). Bu-
3HAUYMMO XapaKTepHi CIiJIbHI O3HAKW AMCOIiaIlil eJIeKTPOJIiTiB KOMKHOTO
KJIaCy CHOJIYK.

Kucnoru, ax Bu mam’araere, CKIaganTbed 3 ['ifporeHy Ta KMCJIOTHO-
IO BaJUIIKY, CIIOJYUYEeHNX KOBAJEHTHUM IIOJAPHUM 3B’ A3KOM. ¥ HOIEpen-
HbOMY maparpad)i Ha TPUKJIAAI PO3UMHEHHS TiPOTeH XJIOPUAY MU PO3-
TJISHYJIU, AK IIi1 Ai€lo MOJIeKYJ BOAU IOJAPHUM 3B’ A30K IIePEeTBOPIOETHCA
Ha MOHHUM, i KHCJIOTAa AUCOIliIoe Ha KaTioHu l'imporeny Ta XJIOPUI-iOHU.

OT:xe, 3 mo3uIii Teopii elekTpoaiTuuHOl mAucoriamii Appeniyca,

.\‘ Knucnotn — ue enekTponity, nig vyac gucoliauii AKX YTBOPKOKTbCA KaTiOHW
CJ . ~ .
¢ ® FigporeHy 1 aHiOHN KUCNOTHOIO 3aNLLKY.

Kucaora — mH* + KucaoTHuii 3aIuimor™"

o

ITomiOoHO MO XJIOPUAHOI KHCJIOTH BigOyBaeTbcsA AMCOILiallisg ¥ iHIIMX
KMCJIOT, HAITpUKJIaa HiTpaTHOI:

HNO, - H* +NO;

¥ pasi gucorialrii mogexkyau cyab(paTHOI KUCJIOTH Yucao KaTiouiB I'ig-
PporeHy BABiUi MEPEBUIIYE YMCJIO aAHiOHIB KMCJIOTHOTO SAJIUINKY — CYyJIb(har-
ioniB. 3apsan amioHa gopiBHIoe —2 (Y opmysax HOHIB 3aMUCYIOTH «2—»):

H,S0, — 2H" +S03" .

00 9,6, *O? ;. & @D D
O ©-9
O



§ 9. EnekTponiTyHa gucouiauif KUCIOT, OCHOB i COMeN y BOAHMX PO3UMHaX

Haseu amionis, 110 yTBOpoOIOTHCA B pasi gucoiiamii xKumeaor, 3bira-
IOThCA 3 Ha3BaMHU KHUCJOTHUX 3aJHUINKiB. Bomu HaBemeHi B Tabmuiii pos-
YMHHOCTI Ha (opaaiii.

Jlerko momituTH, 1110 Tig yac gucoriamii pisHUX KMUCJIOT YTBOPIOIOTHCSI
pisHi amioHM, aJjie KaTioOHM TiJIBKM OZHOTO TUIy — KaTioHum I'imporeny
H*. Orxe, 3 mosumii Teopii esekTpositTuuHoi gucormiamii, came xario-
Hu TigporeHy 3yMOBJIIOIOTH XapaKTePHi BJIACTUBOCTI KWCJIOT — KUCIUHN
CMaK, 3MiHy 3a0apBJiIeHHA iHIMKATOPiB, peakilii 3 aKTHBHUMU MeTajJaMu,
OCHOBHMMM OKCHAAMMP, OCHOBAMMU I COJISIMU.

BaraTtoocHOBHI KHCJIOTH AMCOI[iIOIOTH CTYIiHYACTO, BiAIeIIIO0UN
vornu Iigporeny mocaimoBHO, OOWMH 3a OZHMM. Hampukjiaanm, y pos3umHi
cyab(haTHOI KMCJIOTH BimOyBailoThCA TaKi mpoiiecu:

H,SO, - H" +HSO, — mepmua crazis

HSO;, H'+S0> — apyra cragisa
SK BUAHO 3 HaBeJeHWX PIBHAHL AUMCOIliallii 0araToOCHOBHOI KMCJIO-
TH, aHiOHU, IO YTBOPIOIOTHCA IIiJ Yac CTYIiHUACTOI AmcoIriaiii Ha mep-
mIiti cramii, mictares fonu Iigporeny. Ile BimoOpaskeHO B Has3Bi aHiOHiB:
HSO, — rigporencyab(ar-ioH.
EnexrponiTuuna mucomiarmisa oprodocdaTHOI KMCIOTH BigOyBaeThCSa
B TPU CTamii:

nepma crafgia: HzPO, H' +H, PO, (zurinporeroprodocdar-ion)
apyra cragia: H,PO, H' -‘rHPOi_ (rizporeroprodochar-iomn)
TPeTs CTamis: HPOi_ HY +POi_ (opTodocdaT-ion)
CymapHe piBHAHHA gucoriamii oprodocdaTHOl KMCIOTH Mae BUTJISAL:
+ _
H;PO, 3H" +PO;
OT:xe, KOKHilI 6araTooCHOBHilI KMCJIOTI BiAmoBigae KijabKa aHiOHIB,
i Bci BOHE OZHOYACHO HAsSBHI B PO3UMHI.
3BepHiTH yBary, I0 B AeAKMX PiBHAHHAX AucOIlialii cTOsATh ABOHA-

npasjeHi crpinmku. IIlo BoHM 03HAUAlOTh, BU AiBHAETECA B HACTYITHOMY
naparpadi.

EnekTponitmyHa gucoudiauia oCHoOB

OcHOBU YTBOpPEHiI KaTioHAMM METaJiuHOI'o ejJieMeHTa Ta TiJApPOKCUI-
agiomamu. Ilig wac gucomiariii ocHOB IIi HOHU IIEPEeXOlATHL Y PO3UMNH.
Yucao rigpokcua-ioHiB, II0 YTBOPIOIOTHCSI B XOMAi AUMCOIliallii, mJopiBHIOE



TEMA 1. PO34YMHN

3apAny ioHa MerasiuHoro esementa. Orike, 3 mos3uIlii Teopii egeKTpo-
JiTHYHOI mucoIliairii,

’\ OCHOBY — Le eneKkTponiTK, WO ANCOLIIOITb Ha KaTiOHU MeTaniyHoro ene-
CJ . .
¢ MeHTa Ta FifgpOoKCHA-aHiOHN.

OcHoBa — M"" + nOH™

PosrisabMo piBHAHHA AMcoIliamnii OCHOB Ha IPHKJAAi mucoIriaii
HaTpill rizpokcuay Ta Gapiit rizpoxcunmy:
NaOH — Nat + OH~

¢ e
®e - Ve . €q?
e 8 ¢ O
Ba(OH), — Ba?t + 20H-
0. ¢ o9 &P
H{o) B2 @ — Ba2t + @©mu + (@u

2 D D
IIix vac gucoIriaiii 0oCHOB yTBOPIOIOTHCS aHiOHU OJHOTO THUIIy — Tin-
pokcua-ioru OH™, mo Bu3HAYAIOTh yCi XapaKTepHi BJIaCTHBOCTI pO3Um-

HiB JyTiB: 3maTHiCThL 3MiHIOBaTM 3abapBJeHHA iHAWKATOPiB, pearyBaTu
3 KHCJIOTaMU, KUCJIOTHUMU OKCUZAMU ¥ COJIAMU.

EnektponitnyHa gucouiauia conen

CoJi yTBOpeHi KaTioHAMU MeTAJiuHOTO eJleMeHTa i aHioHaMu KHUCJIOT-
HoOro sajnuinky. Ilig yac po3umHeHHs coJiell y BOAi IIi MOHW HepexXonsaTh
y posuma. OT:Ke,

.\ Coni — ue enekTponiTK, WO AMNCOLOITb Ha KaTiOHM MeTaNiYHoro eflemMeHTa
Ol o .
¢ 1 @HIOHWN KMCIIOTHOTO 3auLLKY.

Cinp —» mM™" + nKuciaoTHuii 3aaumor™




§ 9. EnektponiTyHa gucouialia KMCIOT, OCHOB i COMeN y BOAHWX PO3UMHaX

PosraaabpMo aucoilriaimiio coseil Ha IpuKJaaai aucoriaiii rajifi Hi-
Tpary:
KNO; — K"+ NO;

+ * O D
(0] O @ Js o 3
K+ @@ - +(377 K+ 7_C)+ + 7c)+ @@ +(37
S e 8 53 S 0

AmnajyoriuHo OMCOIiOIOTHL I iHI coJIi, HaOpUKJIAL KaJbIlifi HiTpaT
i xamiii oprodocdar:
2+ —
Ca(NO;), — Ca™" +2NO;

K,PO, — 3K" + PO}
Y piBHAHHAX AUcoIiallii coJieil 3apAJ KaTioHa 3a abCOJIOTHOIO BeJIH-
YMHOI0 HOPiBHIOE BAJIEHTHOCTiI METAJiYHOTO eJeMeHTa, a 3apsdal aHioHiB
TaKUA caMuii, K i y BUINAAKY AUCOITialili KUCJIOT, OIMMCAHUX BUIIE.

Hanpuxnaag, kynpym(II) cyasdar gucoritoe Ha iiorn Cu?t ta SOi_:

CuS0, — Cu®" +802"
a depym(IIl) mitpar — Ha ionu Fe®' ta NOj:

Fe(NO,), — Fe3* + 3NO;

3)3

3apan KaTioHiB MeTaTiuHUX eJIeMeHTiB y OiJbITocTi BUIIaAKiB MOXK-
Ha BU3HAuMTU 3a IlepiogmuHOI0 CHCTEMOIO. 3apaAdu KAmMioHie memadiy-
HUX eJleMermig TOJOBHUX IIiArpPyIl 3a3BUYall JOPiBHIOIOTHL HOMEPY I'DYIH,
B AKil po3MileHMil eJIeMeHT:

rpyma IA rpyna ITA rpyna ITTA
Li*, Na*, K* Mg2*, Ca2", Ba2" Al3*, Sc¢3t, Gad™t

MeraniuHi eleMeHTH HOOIUHMX IiATPYN 3a3BUUYAl YTBOPIOIOTH KiJlbKa
tomiB, mampuriaag Fe?t, Fedt.

3apsdu KucioOmHUX 3aJUULKI6 3PYUHillle BU3HAYATH 3a YMCJIOM HOHIB
ligporeny B cKJaai MOJEKYJIN KUCJIOTHU. 3apAAU AEeAKUX KHUCJIOTHUX 3a-
JUIIKIiB HaBeJeHO B TaOJIMI[L PO3UYMHHOCTI Ha dopsaarri.

3BepHiTH yBary, IO B PiBHAHHAX AucOIliaIlii KMCJIOT, OCHOB i coJieit
cyMapHUI 3apdAj] KaTioHIB i aHiOHIB Mae AOPiBHIOBATH HYJIIO, OCKIJIBKH
OyIb-sIKa PEeYOBHHA € eJeKTPOHeHTPaJIbHOIO.



TEMA 1. PO34YMHU

@ CryniHyacTa Agucouiauia 3yMOBIIOE MOXMBICTb ICHYBaHHA KUC/UX Ta OCHOBHUX
conent. Kncni coni mictatb noHu ligporeny, Ak kucnotn. Came ToMy TaKi coni Ha-
3MBalOTb KUCANMU. A B OCHOBHUX CONAX MICTATLCA MAPOKCMA-IOHN, AK B OCHOBaX.
3a nepuoto cTagieto ancouiauii cynbpaTHOI KUCIOTN YTBOPIOETLCA FiAPOreHCyb-
dat-ion HSO}, 3aBAAKM Yomy icHytoTb Kuchi coni: NaHSO,, (HaTpin rinporeHcynb-
¢at), Al(HSO,), (antominin rigporeHcynbdart) Towo. [Ana optodpocdatHoi KMCNoTH
Takox xapakTepHi kucni coni: K,HPO, (kanin rigporeHoptodocdat) abo KH,PO,
(kanin purigporeHoptodocdar).

Y po3umHax Kucai coni gucouiloloTb y ABi CTagii:
+ = = + =
KH,PO, — K* + H,PO,, H,PO, H" +HPO;
Kucni coni xapakTepHi Tinbkn ana 6araTOOCHOBHMX KWCIIOT, OCKINIbKA BOHW Au-
CoLiloI0Tb CTYMiHYaCTO. EAMHMM BUHATKOM € OJHOOCHOBHa Kucniota — onyo-

puaHa. 3aBAAKM BOLHEBOMY 3B'A3KY B PO3UMHI L€l KUCNOTU € YaCTUHKM Hzer
i dnyopuaHa Kncnota moxe yTBOpIoBaTM KUCNy cinb cknagy KHF,.

[leAaki HepO3UMHHI rigPOKCUAN YTBOPIOIOTb KaTiOHW, B AKNX HAABHWUIA MAPOKCUA-IOH.
Hanpuknag, AMoMiHIN MICTUTBCA Y CKnagi KaTioHa AIOH*", 3aBpAKM Yyomy iCHYE Cinb
cknagy AIOHCL, (anomiHin rigpokeng xnopma). Taky Cinb Ha3MBaloTb OCHOBHOI.

)

A
:@\ KniouoBa igen

A
|
-

Kucnotn Coni OcHoBM
AHiOHW KaTioHn meTa- . .
. + . lgpokcna-ioHn
KaTioHn H KNWCNOTHOIO niyHoro ene- i
m- n+ OH
3anumwky X MeHTa M

Q KoHTponbHi 3anuTaHHA

100. [JanTe BU3HAUYeHHA KUCOTaM, OCHOBaM i CONAM 3 No3uLii Teopii enekTpo-
NITUYHOI gncouiauil.

101. Y yomy nosnsArae ocobnmBicTb gucoLiaLii 6araTooCHOBHUX KUCSIOT NOpPIBHA-
HO 3 OAHOOCHOBHMMU? MMOACHITL Ha NpUKNagi cynbdaTHOI KNCNOTU.

f 3aBpaHHA ANnA 3aCBOEHHA MaTepiany

102. YHacnigok gucouiaLii MmoneKkyny KMCnoTy YTBOPUBCA NOH, WO Ma€e 3apag 3—.
Ckinbku 1oHiB FigporeHy npu LboMy yTBOPUIOCA?

103. Cknafitb PiBHAHHA eNeKTPONiTUUYHOI Aucouiauii KMCNoT: Kap6boHATHOI,
6pomigHOI, HITPUTHOI. Ha3BiTb aHiOHN, WO YTBOPIOTbCA.



§ 10. CunbHi 1 cnabki enektponit. CTyniHb eNeKTPONITUYHOI Ancouiaui

104. ki 3 HaBegeHMX KucnoT 6yayTb aucouioBaTh cTyniHyacTo: HC, H,CO,,
HNO,, H,S, HCl, H,50,? Bignosiab niateepabTe pPiBHAHHAMM PeaKLil.
105. Cknagitb piBHAHHA gucouiauii conen: MarHin HiTpaTty, anioMiHin xnopuay,

6apinn 6pomigy, HaTpin KapboHaTy, HaTpin opTodocdarty.

106. HaBepitb Mo ogHomy npuknagy conei, wob y pasi ix gucouiauii Kinbkic-
TIO PEeYOBMHU 1 MOJIb YTBOPIOBANOCA: @) 2 MOJb MOHIB; 6) 3 MONb MNOHIB;
B) 4 MOJIb MOHIB; I) 5 MOnb MOHIB. 3anuwWiTb PiBHAHHA gucouiaLii.

107. 3annwiTtb 3apAgn NOHIB y peyoBUHaX: a) Na,S, Na,SO,, MgSO,, Na,PO,,
AIPQ,; 6) K,SO,, Mg(NO,),, Ca,(PO,),, NaOH, Ba(OH),. Ha3giTb Ui pe4oBuHN.

108. CknagiTb pPIBHAHHA eneKTPONITUYHOI Aucouiauii peyoBuUH: Kanin rigpo-
Kcnp, 6apin cynbdia, epym(lll) HiTpaT, MarHin xnopwua, anioMiHi cynbdar.

109. Cknagitb dopmyny peyoBmHU, Nig Yac gucouiaLlii AKOI yTBOPOOTLCA NOHMW
Kanbuito 1 rigpokcna-ioHn.

110. I3 nogaHoro nepeniky peyoBMH BUMNULLITb OKPEMO eNeKTPONiTh N Heenek-
Tponitu: HCl, Ca, Cry(SO,),, Fe,0; Mg(OH),, CO,, Sr(OH),, Sr(NO,),, P,O,,
H,O. Cknagitb piBHAHHA Ancouiauil enekTponiTie.

111. Y pasi gncouiaLii neBHOro HiTpaty yTBOpmMBCA 1 MOMb KaTiOHIB i3 3apAAoM
2+. flka KinbKiCTb peyoBMHUW HITPaT-iOHIB NpY UbOMy yTBOpUNacaA?

112. Cknagitb dopmynu Ta 3anuwWitb PiBHAHHA gucouiauii depym(ll) cynbdaty
n depym(lll) cynbdaty. Ynm BigpisHaloTbCA ui coni?

113. HaBeaiTb No oAHOMY NpuKnagy PiBHAHb Aucouialii conen 3a HaBefeHMMN
cxeMamu (6ykBoto M no3HaueHuin MeTaniyHnin efemeHT, a X — KUCNOTHUI
3anmMwok): a) MX — M2* + X275 6) MX; — M3* + 3X7; B) MJX — 3M* + X3
N MX; — 2M3* 4+ 3X2,

114. Y po3suuHi HasBHi oHm K, Mg?, NO3, SOi_. AKi peyoBUHN PO3UMHUIN?
HaeepiTb ABa BapiaHTX Bignos.igi.

115*. Cknagitb piBHAHHA gucouialii TUX eneKTPOonITiB, WO YyTBOPIOTb XN0pUA-
ioHu: CrCl,, KCIO,, BaCl,, Ca(ClO),, HCIO,, MgOHCL.

§ 10. CunbHi 1 cnabki enekTponitu.
CTyniHb eneKTponiTM4YHOI Aucouiayii

CunbHi Ta cnabki enekTponitu

Kucaoru, ocHOBU # COJIi Yy BOOHUX PO3UMHAX AUCOIIIOIOTH — PO3IIa-
maoTbes Ha fonu. Ileii mpoiec Moxke O0yTH 000pOTHHM a00 HEOOOPOTHHUM.

3a HeobopomHol ducoyiayii B po3UuNHAX yCcd pedyoBHHA abo Maiixe
BCs posmaZaeTbca Ha HoHH. Ile XapaKTepHO A CULbHUX elleKmpo-
nimie (man. 10.1, a, c. 56). [fo cunbHUX eJIEKTPOJITIiB HaJeXKaTh Je-
AKi KHCJOTH Ta BCi po3umMHHI y Bomi coji ¥ po3uwmHHI ocHOBU (JIyru)
(cxema 5, c. 56).



TEMA 1. PO34YMHU
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Man. 10.1. lopiBHAHHA KiNbKOCTI NOHIB Y pO3YMHax 3 OJHAaKOBOK NOYaTKOBOIO
KINbKICTIO €NeKTPpOoniTy: a — XnopuaHa KUcioTa (CUAbHUI enekTponiT);
6 — HiTpUTHa KnucnoTa (cnabkuin enekTponit)

Cxema 5. Kaacudgikaiisa eIeKTpoJiTiB 32 CHIIO0

| EnekTtponitn |
l
v Y
CUNbHI CNABKI
Y po3unHi peyoBrHa NOBHICTIO abo MalKe Y pO3uunHi peyoBUHa AMCOLIIOE YaCTKOBO,
MOBHICTIO ANCOLIIIOE Ha NOHU neBHa i YacTKa iCHye y BUrNAAQI MONeKyn
| | | |
Kucnortn OcHoBM Kucnortn OcHoBU
CynbdatHa H,SO,, Po3unHHi ocHoBYK BinbwicTb KNCnoT: BogHun
HiTpaTHa HN03, (nyrn): NaOH, cynbdigHa H,S, PO34YnNH amo-
xnopugHa HCl, Ba(OH), Towo KapboHatHa H,CO;, Hiaky NH,,
6pomigHa HBr, ourtosa CH,COOH HEepPO3UMHHI
nogmnaHa Hi TOoLWO OCHOBW
Coni Coni
BinbwicTb po3unMHHUX conen Hepo3uunHHi coni Ta geaKi po3UnHHi,
Hanpuknag mepkypin(ll) xnopug HgCl,

3a o6opomHnoi ducoyiayii BinOyBaOTHCA IBa IPOTUJIEKHI IIPOIECHU:
OIHOYACHO 3 PO3MaJoM PEUOBMHU Ha HOHU (mucorliarmiero) BimbyBaeTbes
3BOPOTHUH IIpoIiec 00’eqHAHHSA HOHIB Yy MOJIeKYyJaIu peuoBuHU (acolriaisg).
3aBIAKN IILOMY YacTHHA PEUYOBHMHHN B PO3UMHI icCHye y BUIIALL HOHIiB,
a yacTuHa — Yy Buriaani mosekya (maa. 10.1, 0).



§ 10. CunbHi i cnabki enektponitn. CTyniHb enekTponiTMUHOI AncouiaLii

EnexTpositu, AKi mig yac po3uMHEHHS V BOJL PO3NafalOThCA Ha MOHU
JINIIIIe YACTKOBO, HA3UBAIOTH cAlaOKkumu enexkmpoaimamu. 1o ix umcia Ha-
JIeJKaTh BOJa, 0araTo KMCJIOT, a TAKOYK HEePO3UMHHI OCHOBH i coui (cxema 5).

Y piBHAHHAX Aucoliaiii caabKuUX eJeKTPOJIiTiB 3aMicTh 3BHMUAHOI
CTPiJIKM 3aIMCYIOTh JBOHAIIPABJIEHY CTPiIKY (3HaK 0OOPOTHOCTI):

HNO, H'+NO,

Cuny eneKkTponiTiB MOMXHa MOACHUTM MONAPHICTIO XiMIYHOrO 3B'A3KY, WO PO3- @
PUBAETLCA MNig Yac gucouiauii. Yum 6inbll NONAPHUM € 3B'A30K, TUM Jfierwe nig
Ji€l0 Monekyn BoAW BiH NEPeTBOPIOETbCA Ha MOHHUWN, TOX TUM CUbHILLMM €
enekTponiT. ¥ consax i OCHOBax MOASPHICTb 3B'A3KY Halbinblua, OCKINbKUA Mix
MNOHaMN MeTaniuyHUX eflieMeHTIB, KUCNOTHUMWN 3anullKkamy Ta rigpoKCcua-ioHamum
iCHY€ NOHHWI 3B'A30K, TOMY BCi PO3UYMHHI COMi 1 OCHOBWU — CWMbHI €NeKTPONiTH.
B oKcureHoBMIiCHMX KMCNOTax MNig 4yac Aucouiauii po3pmBaeTbca 38'A30k O—H,
NONIAPHICTb AKOrO 3aneXuTb Bif, AKICHOrO M KiNbKiCHOro cknagy KUCJIOTHOrO
3annwkKy. Cuny 6GiNbIOCTi OKCUIEHOBMICHMX KWCNOT MOXHa BU3HAUMTK, AKLLO
3BMYaniHy dopmyny kucnotu 3anucati y surmnagi E(OH) O,. Akwo B uin dopmyni
6yge n < 2 — KucnoTa cnabka, AKWO n = 2 — CunbHa.

3anexHicTb cunmM KNCNoT Big CK/laAy KNCNOTHOro 3ajinlKy

Kucnorta H_EO tDopmynaE(OH) P n )f(a“pca::re“p
m=“n+m m©n
CynbdaTHa H,SO, S(OH),0, 2 CunbHa
CynbditHa H,SO, S(OH),0 1 Cnabka
HitpaTtHa HNO, N(OH)O, 2 CunbHa
HitpuTHa HNO, N(OH)O 1 Cnabka
Kap6oHaTHa H,CO, C(OH),0 1 Cnabka
OptodocdatHa | H,PO, P(OH),0 1 Cnabka

CTyniHb gucouiauit

Cuny eNeKTpOJIiITIiB KiJIbKiCHO XapaKkTepus3ye CTYIiHb eJIeKTPOJiThY-
HOI aumcormiamii of, AKMI NOKa3y€e YACTKy MOJEKYJ PEYOBUHU, IO PO3-
majguca B PO3UYMHI HA HOHMU.

.‘ CTyniHb grcouiauii a fopiBHIOE BigHOLWEHH!I0 Ymcna monekyn N abo KinbKocTi
¢ ® PEUOBVMHM N, WO PO3MaNMCA Ha MOHK, 1O 3arafibHOro Yncna monekyn N, abo

KiIbKOCTi PO3UMHEHOI PEYOBUHM N ):
YMCIO MOJIEKY, WO MPOAMNCOLitoBaNn Noane N

3arajibHe 4uncio MOJIEKYN Yy pO3LII/IHi NO ny
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TEMA 1. PO34YMHU

Crymius gucolriaifii MoKHa BUpPaXKaTU He TiJIbKM B YaCTKaX OJMHMII,
ajle 1 y BifcoTKax:

o =100 %
ny,

3HaueHHS O MOKe 3MiHioBaTucsa Big 0 (mucormiamia BigcyTHs) mo 1,
a6o 100 % (moBHa mucoriarmisa). YuM Kpallle AHCOIiIOE €JIeKTPOJIIT, TUM
OlIBIIMHA CTYIiHBL Aucoriarii.

3a 3HAUEHHAM CTYIEHA eJeKTPOJITHYHOI Jucolliamii eleKTpoJiTu
OONiJISIOTh HEe Ha OBi, a Ha Tpu TPYyIU: CUJbHiI, ciaabKi Ta ejlexkTpo-
Jitu cepenuboi cuian. CUIBHMMH eJIeKTPOoJIiTaMu BBaKalOTh Ti, CTy-
minp gucomiamnii Akux Oinemmui 3a 30 %, a caabkuMu — 3i cTymneHeM,
MeHIIUM 3a 3% . EJeKTposiT 3 NPOMiKHMMM 3HAYEHHIMHN O — Bif
3% mo 30% — Ha3sMBAWOTL €JEKTPOJiTaMM cepedHbOl cuiau. 3a Iiel
kjgacudikanii rakumu BBaskawoTh Kucaoru: HF, HNO,, H,PO,, H,SO,
Ta gedaki iHmri. IIBi ocTaHHI KUCJIOTH € eJIEKTPOJiTaMU cepeqHbOl CUIN

TiJIBKK 3a MepIIoi0 CTaAiclo aucorialiii, a sa immmmm — 1e cJadki
eJIEKTPOJIiTH.
Cryuinp aucoriaiii — BeanuwmHa 3MiHHA. BiH 3aJe;KUTh He TiJIbKU

BiJ IIpupoau eJeKTPOJiTy, aje U Bim #oro KoHIeHTpallii B po3umHi:
y pasi pos3baBJeHHS PO3UMHY BOJOIO0 CTYIiHb AucOIiaIii 36iJbIIyeThCS.
ITro sanexxkuicTs ynepimre BusHaumB i gocuaiguB Binsresmsm OcTBanb.

O6uUnCNeHHA cTyneHAa aucouiauii

Mpuknapg. B ogHomy niTpi BOAU po3unHunm rigporeH dnyopud KinbkicTio 5 monb.
OTpyMmaHnin po3umH mictuTb 0,06 monb 1MoHiB ligporeHy. BusHaute cTyniHb gncouiauii
dnyopmaHoi Kucnotu (y BigcoTkax).

HAaxo: Po3e’azaHHA:
n,(HF) = 5 monb 3anuwemo piBHAHHA Aucouiauii ¢nyopuaHoi Knucnotu:

n(H*) = 0,06 monb HF HJr +F

a(HF) — 7 Mig yac gucouiauii 3 OAHIEI MONEKYNN KNCAOTU YyTBOPIOETb-
cA oauH noH ligporeHy. AKwo B po3umnHi HaagHi 0,06 monb
noHiB H*, ue o3Haua€, wo aucouitoano 0,06 monb Mo-
nekyn rigporen ¢nyopugy. OTxe, CTyniHb gucouiauii go-
piBHIOE:
_ n(H")
ny (HF)
Bionoeiob: a = 1,2 %.

-100%20'—:6~1OO%=1,2%.




§ 10. CunbHi 1 cnabki enektponit. CTyniHb eNeKTPONITUYHOI Ancouiaui

BupatHuiA HimeubKnin ¢isuko-ximik, naypeat Hobenis-
cbKol npemii 3 ximii 1909 poky. Hapoaneca B Pusi, HaBYaB-
cA B [lepnTcbKOMy YHiBEpCUTETI, fie PO3MoyaB BUKIagaLbKy
N HaykoBy HifinbHicTb. Y 35 pokiB nepeixaB go Jlennuwra,
pe ovyonue Di3nKo-XiMiYHUIA IHCTUTYT. BUBYAB 3aKOHM XiMiu-
HOI piBHOBaru, efeKTPUYHi BMACTUBOCTI PO34MHIB, BiAKpUB
3aKOH pPO036aBNEHHS, WO Ha3BaHWI oro im'AM, po3pobus
OCHOBM TEOPIi KUCNOTHO-OCHOBHOrO KaTtanisy, 6arato uacy
npuainas icTopii ximii. 3acHyBaB nepuy y cBiTi Kabeapy oi-
3UYHOT Ximii | nepwun ¢isnKko-ximiuHnn xypHan. B ocobuc-
TOMY XUTTi MaB YyAepHaLbKi 3BUYKM, HaNnprKnag, 3i CBoiM
ceKkpeTapeM BiH CMifIKyBaBCA BUK/IOYHO 3a [JOMOMOrO
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KniouoBa igen

Juncouiauia cnabknx enekTponitis — 060POTHUI NPOLEC, @ CUNbHUX — HEO6O-
pPOTHWIA.

KoHTponbHi 3anuTaHHsA

116. [laiiTe BU3HAUYEHHA CMIIbHUX | CNAaBKMX eneKTponiTiB.

117. HaBeaiTb NpUKNaan CUNbHUX i CNAaBKNX eNeKTPONITIB.

118. AKy i3nuHy BennUMHY BMKOPWUCTOBYIOTb ANA KiNbKiCHOI XapaKTepUCTUKM
cunu enekTponity? Yn € BoHa cTanolo B Oyab-AKMX po3umHax? AK MOXHa
36inbWKUTK CTYNiHb AMcouiaLii enekTponity?

3aBAaHHA ANA 3aCBOEHHA MaTepiany

119. HaBegiTb No ofgHOMY npuKnagy Coni, KNCAOTU Ta OCHOBW, WO €: a) CUMb-
HUM enekTponitom; 6) cnabkum enekTponiTom.

120. HaBepiTb Npuknag pevyoBUHW: @) ABOXOCHOBHA KWC/OTa, WO 3a MepLUoio
cTafi€lo € eneKTPONiTOM cepefHboi CUMK, a 3a APYrol — clabkum enek-
TponiTom; 6) ABOXOCHOBHa KMC/IOTa, WO 3a oboma CTagiasMu € cnabkum
€fIeKTPOoNiTOM.

121. Y neBHOI KNCNOTU 3a MepLlUold CTagi€lo CTyniHb Aucouiauii CTaHOBUTb
100%, a 3a gpyroto — 15%. Aka KucnoTta ue moxe 6ytun?

122. flknx 4acTMHOK 6inblue B po3uuHi rigporeH cynbdiny: monekyn H.,S, ioHis
H*, oHiB S?~ abo oHis HS™?

123. 3 HaBefjleHOro Nepesiky Ppe4yoBVH BUMKULLITL OKpemo GopMynn: a) CUNbHUX
eneKkTponiTie; 6) cnabKux enekTPoniTiB.

NaCl, HCl, NaOH, NaNO,, HNO,, HNO,, H,SO,, Ba(OH),, H,S, K,S, Pb(NO,),.

124. Cknagite piBHAHHA Aucouiadii CTPOHUIN HiTpaTy, Mmepkypin(ll) xnopunay,
Kanbuin KapboHaTy, Kanbuin rigpokcngy, cynbdifgHoi KUcnotu. Y akux su-
nagKkax gucouiauin BinbyBaeTbca 060pOTHO?



TEMA 1. PO34YMHU

125. Y BogHOMY po3umHi HaTpin cynbdaTy mictutbca 0,3 Monb 1OHIB. Ky macy
i€l coni BUKOpUCTanu AnAa NpuUroTyBaHHA Takoro po3umnHy?

126.Y po3uvHi rigporeH ¢ényopugy ob'emom 1n MicTUTbcAa 2T Ui€l Kucno-
TV. Y UbOMYy PO3UUHI KiNbKiCTb peyoBMHM NOHIB [igporeHy CTaHOBUTb
0,008 monb. flka KinbKicTb pevoBuHN Gnyopua-ioHiB y LboMy po3umHi? o
AKUX KNCNOT BiZHOCATb GpnyopuaHy Kmucnoty?

127. Y Tpbox npobipkax MIiCTATbCA OAHAKOBi OO'EMM PO3UMHIB XNTOPULHOI,
dnyopugHoi Ta cynbdigHoi KucnoT. B ycix npobipkax KinbKicTb peyoBu-
HWU KWCOT OfHaKoBi. Ane B mepuwii npobipui KinbKicTb peyoBUHM MOHIB
lgporeny ctaHoBuUTb 3-107 monb, y apyrin — 8-10™ monb, a B TpeTiin —
0,001 monb. B skin npobipui micTuTbCA AKa KucnoTta?

128.Y nepwiin Npobipui MICTUTLCA PO3YMH eNeKTPORiTy, CTYNiHb Aucouiauii
AKOro CTaHOBUTb 89 %, y Apyril — enekTpOoniT 3i cTyneHeM Aucouiauii
8%, ay TpeTinn — 0,2%. HaBeaiTb No ABa NpyKNagn enekTPoniTiB 3 PisHUX
KnaciB Cnonyk, Wo MoXyTb MICTUTACA B LMX NpobipKax.

129% Y popaTKoOBUX [Kepenax 3HaWAiTb iHPopmauilo Npo 3anexHicTb cunm
€NeKTPONITIB Bif NPUPOAN PEYOBUHMW. YCTAHOBITb 3aneXHicTb Mix byao-
BOK PEYOBUH i NPMPOAOID XiIMIYHUX eneMeHTIB, WO iX YTBOPIITb, Ta CU1-
N1010 eNeKTPOoNITIB.

§ 11. KncnotHictb cepepoBuwa. lMoHATTA npo pH po3unHy

MpwraganTe:

+ peakuia HemTpanisauii — LUe peaKkuifd MK K/WCNOTO Ta OCHOBOIO, y pe3ynbTarti
AKOI YTBOPIOIOTbCA Ciflb | BOAR;

* Mif YNCTOIO BOAOIO XiMiK/M PO3YMilOTb XiMIYHO YMCTY BOAY, WO HE MICTUTb »KOAHMWX
LOMILIOK i pO3UnMHeHUx conei, To6To ANCTUNIbOBAHY BOAY.

KncnoTHicTb cepenosmLLa

Hna pisHux XiMiuHMX, MPOMHCIOBUX i 6i0JIOTiYHMX MpOIECiB AyKe
BaKJINBOIO XapPaKTEPUCTUKOI € KUCAOMHICMb PO3HUHIE, IO XapaKTe-
pusye BMicT KucaoT abo JayriB y posumHax. OCKiJIbKU KUCJIOTU U JyrH
€ eJIEKTPOJIiTaMM1, TO JJis XapaKTePUCTUKU KHCJIOTHOCTI cepemoBHUIlla BU-
KOpHUCTOBYIOTh yMmicT #ioris H' um OH .

Y uywmcrTiti BoAi # y Oyab-IKOMY PO3UYMHI pasoM i3 YacTMHKaAMU PO3-
YMHEHNX PEYOBMH HasaBHI Taxox Momm H' ta OH . Ile BimOyBaeThcsa
3aBASAKU Aucolriamii camoi Bogm. I xoua Mum BBasKaeMoO BOIYy HeEeJIEKTPO-
JIiTOM, TUM He MEHII BOHa MOKe auconirosaru: H,0 H' + OH . Aie
el mpoliec BiAOyBaeThCa Ays:Ke HEe3HAUHOIO0 Mipoio: B 1 J Boau Ha HOHU
nucornitoe sumre 1 + 1077 Moab MOJIEKYII.

Y posumHaxX KHCJOT YHACTIIMOK iX mumcoIiiaIlii 3’ ABASIOTHCA JOIaTKOBI
tioru H'. ¥ Tarkux posumHax iioHiB H' sHauno 6inbmie, Hixk iiomis OH™,
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1. KncnoTthictb cepegosumwa. MoHATTA npo pH po3unHy

KncnotHe HentpanbHe JlyxHe
cepefosuLle cepefosuLle cepefosuLie
n(H*Y) > n(OH?)  n(H") = n(OH)  n(H*) < n(OH")

| °
H i (] o
o e %o
OH" OO OQEOC

Man. 11.1. MopiBHAHHA BMicTy MoHiB HT Ta OH™ y KMCnoTHOMY, ny>KHOMY
N HeWTpaNbHOMY cepefoBuLLax

. _®

10 YTBOPUJIMCS IIiJ yac He3HAUHOl AucoIriamii Boau, TOMY IIi PO3UMHU
Ha3uWBawTh KucaoTHumu (Mas. 11.1, siBopyu). IlpuitasiTo roBOpUTH, IO
Taki pPO3YMHM MalTh Kucnomhue cepedosuwe. Uum Ginbie itomis H*
MiCTHUTBCA B PO3UMHi, TEM OijIbIlla KHCJIOTHICTH cepemoBHMIIA.

Y posumHax JyriB yHaCJiJOK AucoIliaIlii, HaBIIaKu, epeBaskalTb HOHU
OH™, a kariosu H' Bix HesHaunol gucorianii Bogu maiiske BizcyTHi. Cepe-
JIOBUIIle TAKUX PO3UMHIB € aysacHum (Masu. 11.1, npaBopyu). Uum Buioio
€ KoHIeHTpania Houie OH™, TuM OLIBII JYKHUM € CepegoBHUIlle PO3UNHY.

V posumni KyxoHHOI coui kimbkicTe Momis H' ta OH™ ogmakosa
it mopiBHIOE mo 1:1077 Momp y 1 1 posummy. Take cepenoBHINe HA3H-
BalOTh Heiimpanvrum (Man. 11.1, mocepenuni). ParkTuuHO Ie O3HAUYAE,
III0 PO3UYMH He MICTHUTL aHi KUCJIOTH, aHi ayry. HeliTpanbHe cepemoBuUIle
XapaKTepHe AJA PO3YUHIB AeAKUX cojiell (YTBOPEHUX JIYT'OM i CHJIBHOIO
KWCJIOTOI0) Ta 0araTboxX OpraHiuHuMX pedoBMH. Hmcra BOZa TaKOX Mae
HelTpaJibHE CepeoBUIIEe.

BogHeBuIN MokKasHUK

SAxmo nopiBHIOBaTHM cMakK Kedipy I JHMOHHOTO COKY, TO MOXKHA
BIIEBHEHO CTBEP[ KYyBaTH, IO JUMOHHHNI CiK HabaraTto KHCJIIINHA, TOO-
TO KMCJIOTHICTh IIMX PO3UMHIB pidHa. Bu Bike AisHaNuCHA, IO B YMCTii
BOJi Takox MicTaThcs oHu HY, ane Kmciaoro cmMaxky He BifuyBaeThCA.
Ile 3yMOBJICHO HAATO MAJIOI KOHIleHTpamico Koris HT. Yacro 6yBac He-
IOCTaTHLO CKas3aTW, III0 CEePEeJOBUINE KIUCJIOTHE UM JIy)KHe, a HeoO0XimHo
KiJIbKicHO #Ooro cxapakTepu3yBaTU.

KucnorHicTs cepemoBuiia KilbKiCHO XapaKTepusylOTh 600He8UM NO-
Ka3nHukom pH (BUMOBIISIETHCS «IIe-alll»), IO IIOB’ A3aHUM 3 KOHIIEHTPAIIi€0



TEMA 1. PO34YMHU

voniB Iigporeny. 3uauenuda pH sBigmosimae mesmomy BMmicTy Katiowis I'ia-
poreny B 1 j po3umHy. ¥ UMCTi#i BOAi U y HEHTpaJbHMUX pPO3UMHaAX y 1 J
micturbea 11077 mous HoniB HY, a smauenna pH mopieHIoe 7. Y posunmHax
KucaoT ymicr Kationis H' 6inpmme, Hisk y umeriii Bomi, a B JIysKHHX PO3-
ypHax — MeHIne. BifmmoBizHO IO I[bOro 3MIiHIOETHCA ¥ 3HAUEHHSA BOJIHEBO-
ro nokasHuka pH: y KMCJIOTHOMY cepemoBUII BiH mepe0yBae B MeKax Bif
0 mo 7, a B my:xHUX — Bixg 7 mo 14. Ymepime BOTHEeBUH IIOKA3HUK 3aIpo-
MMOHYBaB BUKOpPHUCTOBYBaTH AaTcbKkuil ximik Ilerep ChopemcewH.

Bu wmoram momituTm, 10 3HaUeHHS
pH mnoB’s3aHo 3 KOHIEHTpAIi€l0 HOHIB

Kucmorne cepemosuiie:

0<pH<7 H*. O6uncnennsa pH manpamy mos’sasaHe
. HeilTpabHe CepeoBHIIe: 3 O0uUMCIeHHAM Jorapumy 4Yucjaa, IIo
pH = 7 BM BUBUATHMETE Ha YPOKAX MaTEeMATUKU
. Jlymue cepeqoBHIe: B 11 Knaci. Aje B3a€M03B’A30K Mi yMic-
7 < pH < 14 TOM HOHIB y po3umHi Ta 3HaueHHAM DH
MOJKHA HPOCIiAKYBaTH 3a TaKOI0 CXEMOIO:
HeunT-
oyxe KUCHOTHE cnabo- panbHe  cna6o- . noyxe
KNCNOTHe KUCNOTHE ¢ Ny>KHe 4 Ny>KHe
pH o 1 2 3 4 5 6 7 8 9 10 11 12 13 14
H +
uict HT (Monb) 4 50 1.40-1 1103 1105 1107 11079 11101 1107131101
B 171 po3uunHy
YM|CTOH’(Mom>)140_141.10_13 1.10°1 1.10°° 1.107 1.10-5 1.1073 1-107" 1-100

B 1 11 po3unHy

3HaueHHs BOJAHEBOTO MOKasHMKa PH BOAHMX po3umMHiB 6araThox pe-
YOBUH Ta IPUPOSHUX PO3UMHIB IlepeOyBae IIepeBa’kKHO B iHTepBaJi Bifg
1 mo 13 (mam. 11.2).

36inblUeHHA KNCIOTHOCTI HeTpanbHuin 36inbleHHA OCHOBHOCTI
pO34nHYy PO3UyH pO34nHYy
3aci6 gna suga- Pigke Ouctunbo-  3acié ana mut- BanHsHa
- @ J1eHHA BanHa  muno BaHa Boja TA nocypy BoAa ;]
| ] i
g.' r] q . g' Eﬁ
1,0 2,0 3,0 55 7,0 10,5 12,0 13,0
HNO, Ouer JiumoH MonOKo MOpCbKa Pigkunin 3aci6 NaOH

BOAa AnA npaHHA

Man. 11.2. 3HayeHHA pH pi3HUX NPUPOAHNX Ta WITYYHMUX PO3UMHIB



§ 11. KucnotHictb cepeposua. MoHATTA npo pH po3unHy

JaTtcbknin diznKo-ximik i Gioximik, Nnpe3maeHT [JaTcbKoro
KOPOJiBCbKOro TOBapUCTBa. 3aKiH4MB KoneHrareHCbKni yHi-
BepcmTeT. Y 31 pik cTaB npodpecopom [JaTcbKOro NosiTexHiy-
HOro iHCTUTYTY B KoneHrareHi. 3a CymiCHULTBOM O4Y0JOBaB
npecTvxHy Gi3nko-xiMiyHy nabopartopito Mpu NMBOBapHOMY
3aBogi Kapncbepra B KomneHrareHi, ie 3po6buB CBOI rOIOBHi
HayKoBi BigKpuTTA. OCHOBHa HayKoBa AifANbHICTb byna npu-
CBAYEHa Teopii PO3YMHIB: BiH YBiB MOHATTA MPO BOJHEBUN
nokasHuk (pH), BMBYaB 3aeXHiCTb aKTMBHOCTI dpepMeHTiB
Bifl KWCNOTHOCTI PO3YMHiB. 3@ CBOi HAyKOBi [OCATHEHHA "
CbopeHceH BHeceHW fo nepeniky «100 BUAATHUX XiMmiKiB CbopeH-lNeTtep-

XX cToniTTA», ane B icTOPIil HaYKW BiH 3a/MLWIMBCA Hacamnepes Jlaypiuy CbopeHceH
AK YYEHUN, WO BBIiB Y HayKy MOHATTA «pH» Ta «pH-meTpii». (1868-1939)

Br3HaueHHA KNCNOTHOCTI cepenoBuLLa

g Bu3HaUeHHSA KHCJOTHOCTI PO3UMHY B JabopaTopidAx Haiuacriiie
BUKOPHCTOBYIOTh yHiBepcajdbHHI iHgmkarop (Man. 11.3). 3a ifioro 3a-
0apBJIeHHAM MOKHA BU3HAUUTYU HE TiJbKM HAABHICTH KMUCJIOTU UM JYTY,
ane ¥ sHauenHsa pH posumny 3 Toumictio mo 0,5.

s TouHimmoro BumipioBanHa pH icHyroTh chmemianbHi mpmaagm —
pH-metpu (maj. 11.4). Bouu mo3BosA0Th, BusHauuTu pH posuwmuy 3 Tou-
Hictio 7o 0,001-0,01.

Bukopucrosyoun imguxaropu ab6o pH-merpm, MOYKHA CTEXKUTU
3a THUM, AK BimbyBaroTbca ximiumi peakriii. Hampukjaazm, AKIIO I0 Po3-
YUHY HATPill MiApoKCHUIY HOJUBATH XJOPUIAHY KHCJIOTY, TO Big0OymeThcs
peakIia HeHTpaJisaiii:

NaOH + HCIl = NaCl + H,0

L ] [ S e—

A

-
|
- -

a 6
Man. 11.3. YHiBepcanbHuUm Man. 11.4. Jna sumiptoBaHHA pH poO34MHiB BUKOPUCTO-
iHAMKaTOpPOM BU3HayalTb BYIOTb CrieyjianbHi npunagn — pH-meTpu: a — nabopa-

npubnmsHe 3HauyeHHA pH TOPHUN (CTauioHapHWiA); 6 — NopTaTUBHUIA



TEMA 1. PO34YMHU

Y npomMy BHUIIAAKY PO3UMHM PeareHTiB i IpoayKTiB peakilii 6e30apBHi.
SKIo K y mMoYaTKOBUII PO3UMH JYry IoMicTuTu eaexktTpon pH-merpy, To
PO TOBHY HEUTPAJi3allito JIyIy KHUCJIOTOK MOYKHA 3pOOUTV BHCHOBOK 3a
sHaueHHAM PH yTBOpeHOro posummy.

3aCTOC)/BaHHﬂ BOAHEBOIO NMOKa3HWKa

BusnaueHHA KUCJIIOTHOCTI PO3UMHIB Ma€ BeJNKe NPaKTUUYHE 3HAUEHHS
B 6araTbox Trajgys3sx HayKH, IIPOMUCJIOBOCTI Ta iHIIHX cdepax KUTTA
JIOOUHUA.

Exomoru perynapuo Bumipiotors pH npomoBoi Bogm, Boaum pPidvoK
i osep. Piske migBMINEHHS KHCJIOTHOCTI IPUPOIHUX BOJ MOXKe OyTHM Ha-
craigxoM 3a0pyAgHeHHsA aTMocepu ado MOTPAILIAHHA YV BOJOMMMU BigXoaiB
npoMuciaoBux nigmpumemctB (Mas. 11.5). Taki 3MiHM CHPUYMHAIOTE 3a-
rubesib POCAWH, PUOW Ta iHIIUX MENIKAHIIB BOMOIM.

BonueBuii mMOKa3HUK — BaKJIUBUN OJIA MOCIIAMKEHHA ITPOIIECiB, IO
BiOyBarOThCS B MKHUBUX OPraHisMax, OCKiIbKM B KJIiTHMHAX IepebiraioThb
yucjaeHHI ximiunHi peaxiii. ¥ wkiaimiumiii miarmoctuili BusHauaoTh pH
IJIa3Mu KPOBi, cedi, MIIyHKOBOTO cOKy Toio (manx. 11.6). Hopmanbue
sHavenuda pH kposi — Bim 7,35 mo 7,45. Hasith meBenumka 3mina pH
KPOBi JIIOAUHN COIPUUYNHSAE CEPHO3HI 3aXBOpOoBaHHA, a 3a pH = 7,1 i mux-
Ue MOYMHAIOTHCA HEOOOPOTHI 3MiHM, IO MOMKYTb HPU3BECTH IO CMEPTi.

Hia GigbIIOCTI POCJIWH BaKJIMBOI € KUCJOTHICTH T'PYHTY, TOMY
arpoOHOMHM B3aBYACHO NPOBOAATHL aHAaJJi3 I'PyHTiB, BudHauaioum ix pH
(mag. 11.7). SKNO10 KUCJIOTHICTL 3aBeJIUKA [IJs MEeBHOI KYyJIbTypHU, I'PYHT
BaIlHYIOTh — JOJAIOTh KPEHAy UM BAITHO.

VY xapuosBiii MPOMMCIOBOCTI 3a JOIOMOI'0I0 KHCJIOTHO-OCHOBHUX iH-
OIUKATOPiB 3AiMCHIOIOTh KOHTPOJb AKOCTi IIif Yac BUPOOHUIITBA Pi3HO-
MaHITHUX NPOAYKTIB xapuyBauua (maja. 11.8). Hampuxiaan, y HopwMmi
nas moaoka pH = 6,8. fAximmo pH BiapisHseThca Bim mporo 3HaueHHd,
me cBifumMThL ab0 MpPO HaAABHICTH CTOPOHHIX AOMIimIOK, a6o mpo ioro
CKIUCAHHS.

3arn6enb KopeHiB OnTmanbHUN NoKasHWK  bioreHHe 3HecontoBaHHA

v Y v
T [ [ [ N | [ P

5 52 54 56 58 6 62 64 66 68 7 72 74 76 78 8 82

MowKopXeHHA HepocTynHicTb neBHMX
KNITUH NNCTKIB €/IeMEHTIB XKUBNEHHA

Man. 11.5. Bnnus piBHA pH Boaun y BogoMMax Ha »KUTTELIANbHICTb POC/IVH Y HUX
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CnuHa
pH = 6,5-8

Kpos
pH = 7,35-7,45

LLnyHkoBUI Cik
pH = 1,0-3,0

TOHKUM
KULKIBHUK
pH =7,2-7,5

Ceua
f, pH=5080

Man. 11.6. 3HaueHHA pH GionoriyHux piguH
opraHismy noanHN

Man. 11.8. KoHTposb AKOCTi MONOKa
B nabopatopii Ha MofIoKo3aBogi

BaxkauBuMm € 3HauenHsa pH aiasa xocMeTMYHUMX 3aco0iB, IO MU BU-
KOPHCTOBYEMO B IOOYTi. ¥ cepemuboMy AJd IMKipu Jgoguau pH = 5,5.
Sximo mkipa KoHTaKTyBaTHMMe i3 3acob0amMm, KHCJIOTHICTh SIKHUX CYTTE-
BO BiZpiBdHAETHCA Bif IIHOTO 3HAUEHHSA, TO Ie¢ CIPUUYUHUTH IIepemdacHe
cTapimuA mKipu, Ii momKomKeHHA a00 BUHHUKHEHHSA 3alajeHb. ByJo
IOMiueHO, IO Yy JIOAel, AKi TpuBaJuil yac AJIS IPaHHSA 3aCTOCOBYBaJIU
sBuuaiine rocmopapcbke muio (pH = 8-10) a6o mpanbny comy (Na,CO,,
pH = 12-13), mikipa pyK cTaBaJia Ay:Ke CyXO0 i BKpUBaJacAa TPilllMHAMMU.
Tomy myske BasKJIMBO BUKOPHUCTOBYBATH Pi3Hi KocmeTwuHi 3acobu (reii,
KpeMu, IITaMIOyHi TOIO) 3 OJM3bKUM M0 nmpupoaHoro pH mkipwu.

JIABOPATOPHI gocnian nNe 1-3

O6sa0HaHHA: ITATUB i3 IPobipKaMu, IimeTKa.

Pearxmuseu: Boga, xJopugHa Kucjaora, posunuau NaCl, NaOH, cTosmoBuit
olleT, YHiBepcaJbHUM iHAUKAaTOP (PO3UMH a00 iHANKaTOPHUM Ha-
mip), Xap4yoBi IPOAYKTHU i1 KOCMeTHUYHA MPOAYKIiA (HanpuKaa,
JIMMOH, IIaMIIyHb, 3y0HA TacTa, IpaJbHUI MOPOIOK, Ta30BaHi

HAIIoi, COKH TOIIIO).



TEMA 1. PO34YMHU

| IlpaBuna Gesmexu:
® . IA OOCJHiiB BUKOPHCTOBYUTE HEBEJUKiI KIJIBKOCTI peaKTUBiB;
+ ocTepiraiiTecs MOTpaIJAHHS PeaKTUBiIB Ha MIKipy, B o4i, Ha OXAAT;
Yy pasi moTpamiAaHHA IIK0oi peuoBMHU 3MuiTe ii BEJIMKOIO KiJdbKic-
TIO BOAM Ta HPOTPITH YIIKOIKEHe Micile po30aBIeHUM PO3UNHOM
6opaTHoi KucaoTu (y BUIAAKY MOTPAILIAHHSA JYry) abo po3umHOM
conu (y BUOAAKY KUCJIOTH).

BuasneHHa noHis ligporeHy Ta rigpokcna-ioHiB y posymHax.
YcTaHOBNEHHA NpubnnsHoro 3HaueHHA pH Bogw,
NYXHUX | KUCUX PO3UYNHIB

1. ¥V ’ars npobipok HamuiiTe mo 1—2 MJI: BOAU, XJIOPUAHOI KUCJIOTH,
po3UMHiIB HaATPifi XJOPUAY, HATPifi TiAPOKCUAY Ta CTOJIOBOTO OITY.

2. o xoskHOl mpobipxu momaiiTe mo 2—3 KpaIli po3uMHY YHiBep-
caJbHOro iHgmKatropa abo 3aHypTe iHAMKATOPHMUI mamipelb. Busmaure
pH posumHiB, mopiBHIOIOUM KOJIIP iHAWMKATOPa 3 €TaJOHHOIO IITKAaJOIO.
3po6iThs BUCHOBKHM ITIOJI0 HASABHOCTI B KOXKHiM mpobipii xarioriB Iimpo-
reny abo rigpokcum-ioniB. CKJIamiTh PiBHAHHS AUCOIiallil ITMX CIOJYK.

HocnigxeHHA pH xapuoBoi Ta KOCMETUYHOI NPOAYKLiT

Bumnpo06yiiTe yHiBepcalbHUM iHANKATOPOM 3Pa3KMU XapUOBUX IPOAYK-
TiB Ta KOCMETHYHOI mpoayKIii. 1A BUIpoOyBaHHA CyXUX 3pasKiB, fAK,
HaIPUKJAaL, IPAJbHUNA IIOPOIIOK, IX HE0OXilHO PO3UMHUTH B HEBEJUKil
KimbkocTi Bomu (1 mmartens cyxoi peuoBuHHM Ha 0,5—1 mu Boawm). Bu-
sHaute pH posumHiB. 3po6iTh BUCHOBKH I[0/I0 KMCJIOTHOCTI CepemoBHUINA
B KOYKHOMY 3 HOCJiI:KeHUX IIPOAYKTiB.

T’-’Q Kniouosa iges
2

°-
N A -
Posann | (oniain) | ywiciomH-raot | P
KncnotHuia > 11077 n(H*) > n(OH") <70
HentpanbHui =1.10"7 n(H*) = n(OH") 7.0
JyKHUM <1107 n(H*) < n(OH") >7.0

Q KoHTponbHi 3anuTaHHsA

130. HaABHiICTIO B PO34MHi AKNX NOHIB 3yMOB/IEHa NOrO KUCNOTHICTb?

131. AKi NOHWN HaABHI B HAANLWIKY B KNCNOTHUX PO3UMHax? y Ny>KHUX?

132. AKMI NOKa3HUK KiNbKiCHO OMUCYE KUCNOTHICTb PO3UYUHIB?

133. Aki 3HaueHHs pH Ta BMICT MoHiB H* y po3umnHax: a) HenTpanbHux; 6) cnabo-
KUCNOTHUX; B) CNabony»KHWX; ) Ay»Ke KACNOTHUX; &) Ayxe NYKHuUX?
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s

3aBpaHHA OnA 3aCBOEHHA MaTtepiany

134. BoaHnii po3unH MEBHOI PEYOBMHM M€ Ny>KHe cepefoBuule. AKMX NOHIB
6inblwe B LboMy po3uuHi: HY un OH™?

135. Y aBox npobipkax MICTATbCSA PO3YMHU HITPATHOI KUCIOTU 1 Kanii HiTpa-
Ty. AKi iIHAMKATOPM MOXKHA BMKOPWCTATK, LWOO BM3HAUMTWY, Y SKin Npobipui
MICTUTbCA PO3YMH CONi?

136. Y Tpbox Npobipkax MICTATbCA PO3YMHK Gapii rigpPoKCMAY, HITPaTHOI KUC-
NOTW 1 Kanbui HiTpaTy. AK 3a JONOMOrol OAHOro peakTUBY PO3Mi3HaTU
Ui po3umHm?

137. I3 HaBepeHoro nepeniky BUNULWITL GOPMYNN PEUYOBKH, PO3UMHU AKUX Ma-
I0Tb CepefoBULLE: a) KNCNOTHE; 6) NyXXHE; B) HENTpanbHe.

NaCl, HCl, NaOH, HNO,, H,PO,, H,SO,, Ba(OH),, H,S, KNO,.

138. [lowosa Boga mae pH = 5,6. LLlo Ue o3Hauae? flka peuyoBMHa, WO MICTUTbCA
B MOBITPI, Y pa3i pO3UYMHEHHA Y BOAiI 3YMOBJIIOE TaKy KUCNOTHICTb cepe-
nosuwa?

139. flke cepepoBuLLe (KNCOTHE UM NYXKHE): @) Y PO3umMHi wamnyHwo (pH = 5,5);
6) y KpoBi 3g0poBoi ntoanHn (pH = 7,4); B) y LWINYHKOBOMY COKY JIOAVHM
(pH = 1,5); 1) y cnuni (pH = 7,0)?

140. Y cknagi Kam'AHOro BYrinnA, WO BMKOPUCTOBYIOTb Ha TEMNOENeKTPOCTaH-
uiax, mictatbea cnonykm HitporeHy i Cynbdypy. Bukng B atmocdepy npo-
[YKTiB CManioBaHHA BYriNnNA NPU3BOANTb A0 YTBOPEHHA TaK 3BaHUX KUC-
NOTHUX [OLWiB, WO MICTATb HEBENUKI KiNbKOCTI HiTpaTHOI abo cynbdiTHOI
KucnoT. fKi 3HaueHHs pH xapakTepHi AnA Takoi fowoBoi Bogu: Ginblie 7
yn mMeHwe 77

141. Yn 3anexntb pH po3umHy CUnbHOI KACNOTU Bif i1 KOHUeHTpauii? Bigno-
Bifb O6I'pyHTYlTE.

142. 1o po3uvHy, Wwo MicTuTb 1 MOnb Kanii rigpokcuay, npuaunm posunH de-
HondTaneiHy. Yn 3miHNTbCA 3a6apBeHHA PO3UMHY, AKLLO A0 HbOFO MOTIM
JoJaTn XJIOPUAHY KUCNOTY KinbKicTio pedyoBuHM: a) 0,5 monb; 6) 1 monb;
B) 1,5 monb?

143.Y Tpbox npobipkax 6e3 HagnNuciB MiCTATbCA 6e36apBHI PO3UMHU: HaTpIn
cynbdarty, HaTpil rigpokcmay Ta cynbdaTHOI KMcnoTu. Ana BCix po3unHiB
BUMIpANN 3HaYeHHA pH: y nepuwiin npobipui — 2,3, y apyrin — 12,6, y Tpe-
Tih — 6,9. B AKin npobipLi MicTUTbCA AKa peyoBMHa?

144.YuyeHb KynuB B anTeui ANCTMNbOBaHy BoAy. pH-meTp nokasas, WO 3Ha-
yeHHAa pH ui€i Bogn popisHE 6,0. [OTIM yyeHb NPOKUN'ATMB L0 BOAY
TpMBanuin Yac, 3aMoBHUB KOHTENHep A0 Bepxy rapavyolo BOAOIO i 3aKpUB
Kpuiwkoto. Konv Bofa octurna Ao KiMHaTHOI Temnepatypu, pH-meTp no-
Ka3aB 3HayeHHa 7,0. Micna uboro yyeHb TPyOOUKOW MpPOoMyckaB MOBITPA
Kpi3b Bogy, i pH-meTp 3HOBY nokasas 6,0. ik MOXKHa NOACHWUTU pe3ynbTaTu
uux BMMiptoBaHb pH?

145. ik BM BBaXa€Te, YoMy Y ABOX MAsLKax ouTy Bif OAHOro BUPOGHMKa MO-
XKYTb MICTUTMCA PO3UMHN 3 Jello Pi3HUMM 3HAYeHHAMYK pH?



§ 12. Peakuii 06miHy MiXK po3unHamMu eneKkTponiTiB.
MoHHO-MONEeKynApHi piBHAHHA XiMIYHUX peaKuin

VIOHHO-MONEKyNApPHI PIBHAHHA peakLin

fK Bu BiKe BuBUaIU ¥ 8 Kjaci, peakIii oOMiHYy MiK COIAMY, KUCIOTAMU
¥ OCHOBaMHU B PO3UMHAX BifOyBalOThCS 3a YMOBH, II0 B Pe3yJIbTATi peakirii:

*  YTBOPIOETHLCS BOJA;

+  BHUIIajace ocaj (Hepo3unHHA Y BOJIi PeYOBUHA);

*  BUALIAETHCA r'as.

PosrisuabpMo, AK BimbyBaoThCa peakilii oOMiHy MiK posumHaMU eJieK-
TPOJIiTiB, 3 IMO3UIIiHl Teopil eseKkTposiTHuHOI Aucolrialii. I{ad mbporo cxJja-
JaioTh ULOHHO-MONLEKYNAPHI DIBHAHHA: B MOJEKYJIAPHOMY PIBHAHHI peaKIril
dbopMyaH CHIBLHUX €JeKTPOJITiB 3aMiHIOIOTEH (hopMyJaaMu HOHIB, Ha AKi
OUCOIiIOIOTH IIi eJIEKTPOJIiTH, a iHIIi peuoBuHu (ocaau, rasu, caadKi eaex-
TPOJIITH, OKCUAHU TOII0) — 3AJHUIIAIOTh ¥ MOJIEKYJISAPHiil hopmi.

CxJiazemMo MOHHO-MOJIEKYJIAPHE PiBHAHHA peakilili HeliTpasisalii xJo-
PUIHOI KMCJIOTH HATPil rizpokcumoM. CIlouaTKy 3allCyeEMO MOJIEKYJIAPHE
piBHAHHA ITiel peaKIii:

HCI + NaOH = NaCl + H,0

PearenTu ¥ onuMH i3 NPOAYKTIB peakIlii — Ile CUJIBbHI eJeKTPOJIiTH.
Y BogHOMY PO3UYMHI BOHU MiCTATHCA BUHATKOBO Yy BUTJIAAL TIOHIB, a BoJa Ha
MOHMN Mall)Ke He AMCOIiloe. 3BaKaody Ha e, 3aMiHI0eMO (DOPMYJIH CUIIb-
HUX eJIeKTPOJIiTiB (hopMmyiaMu HOHIB:

H' + CI” + Na* + OH = Na* + Cl" + H,0

T or Nat @H - P C+ Na* y
+ - o

cr o
cr O C

+

Na* C Na®

Takuil 3anmc Ha3WBAIOTb NOBHUM UOHHO-MONEKYAAPHUM DiBHAHHAM
peakii. ¥ HbOMY 3amucaHi BCi YaCTMHKU, 10 peaJbHO MiCTATHCA B PO3-
yuni. I3 nporo piBHAHHA BuAHO, 110 ouu Cl™ i Na' y peakuii ne 6epyThb
ydacTi — BOHU 3amucaHi i B JiBi#l, i B mpaBiii vacTuHaX PiBHAHHSA, TOMY
iX MOKXHA BUJIYYUTHU (CKOPOTUTHU):

H" + OH™ = H,0

Mu orpuMau ckopoueHe WOHHO-MONEKYLAPHE Pi6HAHHA peakilii. Borno
HOKa3ye XiMiuHy CyTh I[iel peaKIlii: AKIO B PO3UYMHI OJHOYACHO HAABHI
tiorn H" i OH™, BOHM B3a€MOZiIOTH OAWH 3 OLHUM, YTBOPIOIOUM CJIA0KUIH
€JIEKTPOJIIT — BOAY.
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Y Takuii crmocib MOMKHA CKJIACTH MOHHO-MOJIEKYJIAPHE PiBHAHHS I
Oyab-akoi peakiii B posumui. Taki piBHAHHA BimoOpasKalTh peabHUMI
mpoIiec, 1Mo BiAOyBaeThcA B PO3UMHi, OCKiJIbKM UacTWHaA HOHIB He Oepe
ydacTi B peakiii.

PeaKuii 06MiHy 3 YTBOpPEHHSAM BOAM

CriamzeMo HMOHHO-MOJIEKYJISIPHE PiBHAHHA pPeakIlii cyJabparTHOol Kuc-
JIOTM 3 KaJill TiApOKCUAOM. 3BEPHITH yBary, Imo HeoOXiJTHO BpaXOByBaTH
cTexioMmeTpuyHi KoedimieHTH:

H,SO, + 2KOH = K,SO, + 2H,0
2H' +S0; +2K" +20H =2K'+S0; +2H,0 — mOBHe piBHAHHS

2H* + 20H™ = 2H,0 a6o H" + OH™ = H,0 — ckopoueHe piBHAHHSA

SIK BUIHO, IIOBHE HMOHHO-MOJIEKYJIAPHE PiBHAHHA IIiei peaxiii Bin-
pisHAeTHCA BiJ PiBHAHHS, CKJAAEHOTO B IIONEPeSHLOMY IIiAposaimi. Aue
CKOpOUYeHe HNOHHO-MOJIEKYJIIpHE PIiBHAHHA TaKe caMe, SK 1 JJsa peakrIrii
XJIOPUAHOI KUCJOTH 3 HATPIM TiApoKcHUIOM.

O6unBi i peakiii e peakmiamu HeliTpasisaiii. OTiKe, XimivHa cymy
peakuyiil Hellmpaaizayii monarae y cuoaydenHi ionis HY i OH™ y moie-
KYJay CcJIAaO0KOTr0o eJeKTPOJIITYy — BOIMU.

Posriamemo e mpukJaagym B3aeMoOZii OCHOB i3 KHCJIOTaMU.

Peaxnia mimk cyinbdarHOIO KuCa0TOK I HeposumHHUM Kynpym(II)
rigpoKCcHUIOM:

H,S0, + Cu(OH), = CuSO, + 2H,0
2H"+S02 +Cu(OH), = Cu®*' + S0+ 2H,0

2H* + Cu(OH), = Cu?' + 2H,0
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Cu?t OH” °
Cu2+t OH”
o 5 O

oCung’ e

Bzaemogia mixk ciaabkoio cyabMhigHOI KHCIOTOO I Kajiii rimpoxcu-
JIOM:
H,S + 2KOH = K,S + 2H,0

H,S+2K"+20H =2K"+8% +2H,0
H,S + 20H" = 8% + 2H,0

H,S —>

3BepHiTh yBary, y Inux PiBHAHHAX (QOPMYJU CIAOKUX €JeKTPOJIiTiB
(Cu(OH), Ta H,S) Mmu 3anuimniy B MOJEKYJIAPHiNA (opmi, OCKIIbKY BOHU
Maii:Ke He OHCOIII0I0Th HAa MOHU B PO3UMHI.

Peakuii 06MiHy 3 yTBOpeHHAM ocagy
PosriaabMo peakIliio oOMiHY MiK POSUMHHMMU COJIAMH:
BaCl, + Na,SO, = BaSO,l + 2NaCl

O6uaBa peareHTU I HaATPili XJIOPUA — CUJIbHI eJeKTpPOJIiTH, HiJg uac
PO3UMHEHHA Yy BOJi BOHM MOBHICTIO AMCOIIiIOIOTH, a 0Oapiit cyabdar —
HEPO3UYMHHUMN:

Ba®* +2Cl™ +2Na’ +S0% = BasSO,l + 2Na" +2Cl-

CkopoueHe MOHHO-MOJIEKYJISPHE DPIBHAHHA OTPUMYEMO MiCJIS BUIY-
YeHHS OJHAKOBUX HOHIB y JiBi#i i mpaBi#i yacTuHaX:
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Ba®* +S0;” =BaSO,l

Ba2®

7 Q so;—)
: a2t - Ba?

S0z (1807)

Omxe, cyTh IIpoOIleCcy moJiArae y B3aemogii ifiouiB Bapiio Ta cyabdar-
ioHiB 3 yTBOpeHHAM ocany Oapiii cyasdary.

SIkI0 B pasi 3MinrtyBaHHSA PO3UMHIB JBOX PO3UMHHUX COJIEHM ocal He
YTBOPIOETLCSI, TO PeaKIlisa He BigOyBaerhca. Hanmpukian, mig yac 3auBaH-
HS PO3UMHIB KaJliil xyjopuny i Mar"iil cyabdary KOSZHUX BUAUMUX 3MiH
He cIIoCTepiraerncs. 3amuineMo PiBHAHHS Iiel peakiii oOMiny:

2KCl + MgSO, = MgCl, + K,SO,
VYci pedoBUHYM — CUJIBHI €JI€KTPOJIITH:

2K* +2C1™ + Mg®" +803~ = Mg?" +2Cl™ +2K" +S0%"

Bauumo, 1o giBa i mpaBa 4acTHMHM PiBHAHHS OJHAKOBi, TOOTO yTBO-
PeHUul PO3UYMH MIiCTUTH yci HOHH, IO OyJam B PO3UMHAX peareHTiB.
OueBUAHO, IO B I[BOMY BUIIAAKY HisKi MOHW OAWH 3 OJHUM HE CIIO-
JIy4aloThCs, 3MiH Y po3umHi He BigOyBaeThcsa. Ile osHauae, 110 peakrilis
HEeMOJKJINBA:
KCl + MgS0, #

Peakuii 06miHy 3 BUAINEHHAM rasy

TazyBaTi peuoBmHHU, IO BHUMISIOTHCA B PeaKiliagx oOMiHy, 3a3Buuail
HeeJIeKTPoJIiTu abo ciaabki eixekrposaitu. Tomy mim yac ckJIagaHHS HOHHO-
MOJIEKYJIAPHUX PiBHAHD IXHIi (hOpMyJIH 3aJIMINAIOTL Y MOJIEKYJIAPHi (hopmi.



TEMA 1. PO34YMHU

Posrasaaemo peakIiio HaTpifi cyabdiny 3 XJIOPUAHOIO KMCJIOTOIO:
Na,S + 2HCI = 2NaCl + H,ST
ligporeu cynabdim xoua i € KHCIOTOIO, ajie AysKe caadkoio. Ifo Toro
K rigporeH cyjab(hiJ IIoraHo PO3UMHAETHCA Yy BOJi, TOMY B pasi yTBO-
PEeHHSA BUAIJNAECTHCA 3 PO3UMHY Y BUIVIAAL Tasdy, PO IO CBiI[T-II:ITB mosiBa

crenu(ivHOro 3amaxy CipKOBOIHIO — 3amaxy TYXJuX fA€ib. VIoHHO-MO-
JEeKYJAPHI PiBHAHHA ITiel peakIrii:

2Na® +S8* +2H" +2Cl” =2Na* +2ClI" +H,S T

S* +2H' =H,S T

Peakr1iii o6MiHy MOKYTh BigOyBaTHCsA HABITH 3a y4acTi HEPO3UMHHUX
y BOJi coJjieii, SIKII[O BOHM YTBOPEHi CJAOKMMM KHCJIOTaMM: KapOOHATIB,
cyabhitiB i geakux cyabdiniB. Ile MoKaIMBO TOMY, IO CHUJIbHA KHUCJIOTA
BUTiCHs€ caabKy 3 ii coui, HaBiThH i3 ocamy.

CkiaageMo PiBHAHHA B3a€EMOil KajbIliii KapOoHATY 3 XJOPUIHOIO
KHCJIOTOIO:

CaCO, + 2HCI = CaCl, + CO,T + H,0
CaCO; +2H" +2C1™ = Ca®" +2Cl™ + CO,T+H,0
CaCOj +2H" = Ca*" +CO,T+H,0
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B ycix posrimaHyTHX BHUIAAKaxX y pe3yJbTaTi peakilii oOMiny meaxi
HOHM CIIONIyYaIOThCSI MisK C000I0, IPU I[bOMY YTBOPIOIOTHCS HEEJIEKTPO-
Jgitu (rasm) Ta caabKi emeKTposaiTu (Boga ab0 HEPO3UMHHI PEUOBUHIN).

.‘ Peakuii noHHOro 06MiHy B po3umnHax BifbyBaloTbCA, AKLO B pe3ynbraTi pe-
¢ ® aKLil yTBOPIOETbCA CNAabKMI eNeKTPOSIT abo HeeneKTPoniT.

BiaTBopeHHA MoneKkynApHMX PiBHAHb 38 CKOPOYEHUM MOHHO-MO-
NeKyNAPHUM PiBHAHHAM

YHacTo TpamadOThCSA BUMAIKM, KOJM HAM BifoMe TiJIbBKH CKOpoue-
He HNOHHO-MOJIEKYJApPHE PiBHAHHSI, a HeOOXiTHO BU3HAUUTH pPeareHTH
A CKJIACTM PiBHAHHSA peakIlii B MOJEKYJAPHiA (opmi.

Hanpuriaazn, mam HeoOXxigHo 3mificHuTH XiMiuHy peakIfiio, AKiii Bif-
HOBiae Take CKOpoUYeHe HMOHHO-MOJICEKYJSAPHE PiBHAHHSI:

S +2H" =H,ST

s BiATBOpEHHS MOJIEKYJISPHOTO PiBHAHHS HEOOXiZHO BU3HAUUTU
PEeUYOBUHM, i dvac AmcoIliaiii AKMX YTBOPIOIOTHCA HOHU 3 HABEIEHOTO
ckopoueHoro piBHaHHA. Cyabhin-iorn S2- yrBoprooThca Iix wac mumco-
mianii posunHHUX cyabdinis: Na,S, K,S Ta BaS.

IIpyruii peareHT Ma€ AUCOLiI0BATH 3 yTBopeHHAM womis HT. ITii
yMOBi BiAmoBimae Oyab-AKa cuabHa Kucaora. OT:Ke, OOHUM i3 BapiaHTiB
MOJIEKYJIIPHOTO PiBHAHHS €:

K,S + 2HBr = 2KBr + H,ST

3BicHO, IO IIe He eIUHNI MOKJIUBUI BapiaHT. ToMy OZHOMY CKOPO-
YeHOMY HMOHHO-MOJIEKYJIAPHOMY DPiBHAHHIO MOKe BimoBifaTH AeKiJbKa
MoOJIeKyJIApHUX. Take BMiHHA BU3HAUATU PeareHTU CTaHE BaM y IIPUTO[IL
g yac IMpoBeAeHHs JIaOOpPaTOPHUX eKCIepPUMEeHTiB.

Peakuii nOHHOro 06MiHY B po3umMHax BigbyBalTbcA A0 KiHUA B 6iK 3B'A3yBaHHA
MNOHIB, KON OAVH i3 NPOAYKTIB peakLii BUBOAUTLCA 3 peaKLUiiHOro cepefoBuLia.
Po3rnaHbMO peakuito MiXX po3uvHamu HaTpin xnopugy W cynbdaTHOI KACAOTH:

2NaCl + H,50, # Na,S0, + 2HCl

OcCKifibK/ BCi peareHTV i NMpoayKTu peakuii gobpe pPO3uvHHI Ta € CUIIbHUMM
enekTponitamn, To B po3baBneHNX po3uMHax LA peakuia He BigbyBaTUMeETbCA.
Ane SKWO peakuilo MPOBOAUTU B YMOBAX HecTadi PO3YMHHUKA, TOBTO HaTpin
Xnopua y3atu He y BUMNALI PO3UMHY, @ B CyXOMy, i cynbdaTHy KUCNOTY B3ATU
y BUMMALI KOHLEHTPOBAHOrO PO3uMHY, TO peakuia moxnusa. [igporeH xnopug,
Xouya N pobpe PO3UMHAETLCA Y BOAI, afie 0OMeXeHOo:

NaCl(kpuct) + H,SO,(koHu.) = NaHSO, + HCIT

=
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JIABOPATOPHI AOCJIAN N2 4-6

O6nadHaHHA: TITATUB i3 TpobipKaMu, TilIeTKH, IITIATeb.
Pearxmueu: pozunnu CaCl,, Ca(NO;),, Na,CO,, NaCl, KNO,, NaOH,
dbenondraneiny, HCI, mopomox CaCO,.
IIpaBuna 6e3nmeku:
* IJIS1 OOCJiMiB BUKOPHCTOBYHUTE HEBEJUKiI KIJIBKOCTI peaKTuBiB;
+ ocTepiraiiTecs MOTPAIIAHHA PEaKTUBIB Ha IIIKipy, B oui; y pasi mo-
TPAILJIAHHA IAKOI PeUuOBMHU 3MUNTEe Ii BeJIMKOIO KiJbKicTIO BOIM.

Peakuii 06MiHy Mi>K enekTponitamm y BOAHUX pPO34nHaXx,

O CYNpPOBOMAKYIOTbCA BMMafjaHHAM ocagy

1. ¥V mepury npobipKy HaamiTe PO3UMH KAJBIiN XJOpUAy 006’€MOM
1 M1, y Ipyry — TaKy camMy KiJIbKicTh pO3uUMHY KaJjblliii HiTpaTry. o 060x
mpobipok momaiiTe mo 1 M posumHy HaTpiit kapbonaty. I1lo cocrepiraere?

CKJIagiTh MOJIEKYJAPHI Ta HOHHO-MOJIEKYJISPHI DPIiBHAHHSA peakIliii.
Yu MOoXHA CTBEPAKYBATH, III0 B 000X BUIIAAKAX BigOyBaeThcsA OLHA i Ta
caMa peaxiis?

2. Jlo posumHy HaTpiii xjaopuay ob6’emom 1 MJ moauiiTe Taky camy
KinbKicTh po3umHy Kauiii HiTpary. Yu cmocrepiraere aKi-HeOyab 3MiHU?
Yomy B IIbOMY BHUIIAAKY peakiisa HeMoskamsa? SIK Ie MOXKHa JOBeCTH
3 BHUKOPHCTAHHSM MHOBHOT'O HOHHO-MOJIEKYJISIPHOTO PiBHAHHA peaxirii?
ki fioHM HasSBHI B YyTBOPEHOMY PO3UMHI?

Peakuii o6MiHy Mi>K enekTponitTamn y BOAHMX pPO34uMHaX,
O CYNnpOBOAXKYIOTbCA BUAINEHHAM rasy

V mepiry npobipky HaIuiiTe PO3UMH HaTpiil KapOooHaTy 06’emom 1 mu,
y IpYyry IpoOipKy HACHUITe IIaTejJeM HEeBEJIWKY KiJbKiCTh KaJbIlilfi Kap-
6oHaty (Ha KiHuuky mrmarens). JJo 060x mpobipok o0epesKHO IPUIHINTe
xJjopunny Kucyory o6’emom 1 mu. IIlo BigOyBaeTrbcs?

CryiamiTh MOJIEKYJIAPHI Ta MOHHO-MOJIEKYJISIPHI PiBHAHHA peakIliil.
Yu MoKHA CTBEPAKYyBaTH, II[0 B 000X BUIIAAKAX BigOyBaeThcA omHA I Ta
cama peaxiis?

Peakuii o6miHy Mi>K enekTponitTamn y BOAHMX pPO34uMHaX,

o CcynpoBOAXYHKTbCA YTBOPEHHAM BOAU

Hanwuitte B mpobipky 1 Mg po3umHy HaTpPifl rigpoxcuay, momatiTe
KimbKka Kpamesab geHoadrameiny. ke 3abapBiieHHA PO3UUHY?

HonasaiiTe XJOPUAHY KUCJIOTY KPaIJIMHAMU IO MOBHOTO 3SHUKHEHH
3abapBJIeHHA.

CramiTh MOJEKYJApHE Ta HOHHO-MOJIEKYJIApHE PiBHAHHS peakIlii.
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KniouoBa iges

Peakuii 06MiHy Mk po3uMHamy enekTponiTie BigbyBaloTbCA, AKLWO B pe3ynbTaTi
peaKuii yTBOPIOETbCA CNabKuin enekTponiTt (Boga abo Hepo3uMHHA PeyoBMHa)
abo HeenekTpoONIT (ras).

KoHTponbHi 3anuTaHHA

146. 3a AKMX yMOB BifibyBalOTbCA peakuii NOHHOro obMiHy B po3uuHi? HaBegitb
Nno oAHOMY MpuKNagy ANA KOXXHOrO BUMAAKY.
147. Aki peaKuii Ha3MBalOTb peakLUiAMU HenTpanisadii?

3aBAaHHﬂ AnA 3aCBOEHHA MaTepiany
148. Cknagitb MONeKynApHi Ta NOHHO-MONEKYNAPHI PIBHAHHA 418 CXeM:

a) Ba(OH), + HCl —; X) Fe(OH), + H,S0, —;
6) K,S + H,SO, —; 3) Na,S + HCl —;

B) BaCl, + MgSO, —; 1) AgNO, + AlCl; —;

r) FeCl, + NaOH —; i) AI(OH), + HCl —;

A) HNO; + Ba(OH), —; K) Na,SO; + Pb(NO,), —;
e) AgNO, + K,PO, —; n) NaOH + FeCl; —;

€) BaCO, + HCl —; m) CaCO; + HNO; —.

149. HaBepiTb Mo ABa MONEKYNAPHI PIBHAHHA peakLUil, Wo BiANOBiJaldTb TaknM
CKOPOYEHUM NOHHO-MONEKYNAPHUM PIBHAHHAM:

a) H* + OH™ = H,0; r) Fe** + 30H = Fe(OH),;
6) 2H" + COZ™ =CO,T + H,O; B) Pb?* + S~ = PbS{;
B) CO; + Ca?* = CaCO,l; e) Ba2* + SO; = BaSO,l.

150. HaBeaiTb MO OAHOMY PIBHAHHIO peakLuii, WO BifNoBifaE KOXHiM cxemi ne-
peTBopeHb. CKnagitb MoneKynAapHe Ta NOHHO-MONEKYNAPHe PiBHAHHA.
a) Cinb + cinb — cinb 4 + cinb;

6) cunbHa KUCoTa + Nyr — Cinb + BoAa;

B) cnabka Kucnota + nyr — Cinb + BoAa;

r) CUnbHa KUcNoTa + cnabka ocHoBa — Ciflb + BOAa;
[) CnbHa KNCoTa + NIyr — Cinb | + Bopa;

€) Cinb + cunbHa KNCNOTa — Cifb + cnabka Kucnorta.

151. HaBepiTb nprknag po3umHHOI y Bodi coni, Nig Yac B3aemogii AKOI AK 3 Ka-
nin cynbdatom, Tak i 3 apreHTyMm(l) HiTpaTOM yTBOPIOETLCA 0cad. Cknagitb
PIBHAHHA LMX peakUiil y MONeKynApHIll Ta NOHHO-MONEKYNAPHIN popmax.

152. Ha3BiTb ABi PO3UYMHHI Y BOAiI CONi Pi3HMX KNCAOT, Nif Yac B3aEMogii AKMX i3
CUJIbHOIK KUCTOTOIO BUAINAOTLCA rasyBaTi MPOAYKTY.

153. [JonoBHiTb piBHAHHA peakLii, CKNagiTb NOHHO-MONEKYNAPHI PiBHAHHA.
a) Mgso, + ... = ...l +K,SO,; B) FeS + ... = FeCl, + ...T;

6) ... + HCl = ... + HNO; M ... + ... = Fe(OH),| + BasO,l.

154. 13 nopgaHoro nepeniky BuNuWiTe GOPMYNN PeYOBUH, 3 AKAMMK B3aEMOAIE
Kanin rigpokcng y BogHomy po3unHi. CKnagiTb MONeKynApHi Ta MOHHO-MO-
NeKynAapHi piBHAHHA peakuin. HC, NaNO,, Ca(OH),, Mgdl,.
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155. I3 nogaHoro nepeniky BUnUWiTh GopMynun conen, Wo B3aeEMOLiloTb i3 XJ10-
puaHot Kucnotot. CKnagiTb MONeKynapHi Ta NOHHO-MOJIEKYNAPHI piB-
HAHHA peakLuin.

KBr, AgNO,, CaCO,, MgSO,,.

156. 1o po3uuHy apreHtym(l) HiTpaTy macot 200 r i3 MacoBOK YacTKOW COfi
0,85 % popasBann XNOPUAHY KUCAOTY A0 MPUMWHEHHA BUAINEHHA ocagy.
O6uuncniTb Macy ocagy, Wo YyTBOPUBCA.

157. [lo po3uuHy, WO MICTUTb CyMill Kanin cynb®iTy i HaTpil xnopuay, cnovar-
Ky AOAaNV PO3YMH XNOPUAHOI KUCIOTU A0 NPUMWHEHHA BURINEHHA rasy,
a NoTiM — po3uurH apreHTyMm(l) HiTpaTy. AKi NOHWN 3aNUWKNNCA B PO3UUHI?
Bignogigb nigTBepabTe PIBHAHHAMW peakLin.

158. [lo xnopuaHoi KUCOTY AofaBann KanbLiin KapboHaT A0 NPUNUHEHHA BU-
JineHHA rasy. Y pesynbrati yTBOPMBCA PO3UMH KanbLiin xaopugy macoio
500 r i3 macoBoto yacTkoto coni 0,333 %. O6bumncnitTb Macy rifporeH xno-
puay B NOYaTKOBOMY PO3UMHI.

NMPAKTUYHA POBOTA Ne 1

PeakLujii NOHHOro 06MiHY Mi>K eneKTponiTamu y BOAHMX PO3uYMHaxX

O6na0HaHHA: TITATUB i3 TPOOipKaMu, IMiTeTKH.

Pearxmueu: HCI, posunnu Na,CO,, KCI, CaCl,, BaCl,, MgCl,, KBr, KI,
K,PO,, Na,SO,, Na,S0;, AgNO,, H,SO,, NaOH, nakmycy a6o
MEeTUJIOBOTO OPaHIKEBOTO.

| lpaBuna Gesmexu:
® . IS OOCJHiiB BUKOPHCTOBYUTE HEBEJUKiI KIJIBKOCTI peaKTUBiB;
« ocTepiraiiTecsi HOTPAILIAHHS PEeaKTHUBIB Ha IIKipy, B oui; y pasi
MOTPANJIAHHA ITKOI peUoOBUHU 3MUNTE il BEJINKOI0 KiJIbKicTIO BOAM;
« I BH3HAUEHHs 3allaXy PEYOBUH He MiJHOCLTEe IIPOOipKy m0 00-
JUYYs, a COPAMOBYHTE IOBIiTPA pyxXaMu PYKH g0 cebe.

Hocaix 1. ¥ aBi mpobipku HamuiiTe mo 1 MJI po3umMHy HATPiil KapOoHa-
Ty. ¥ IepIly IpolipKy OpuianiiTe AeKiJbKa Kpaleab XJOPHIHOI KMCJIOTH,
a B apyry — 1 Mu posumHy KaJablliii xjgopuny. ki sminu cmocrepiraere?
ITi peakr1iii € o6opoTHUMY UM HeoObopoTHUMHU? CKJIAAiTh PiBHAHHA peakIrii
y MOJIEKYJISAPHIiN, MOBHI#l Ta CKOpPOUEHiNl HOHHO-MOJEKYJIAPHUX (dopmax.
Yu BigOyBaTHMYThCA pPeaxilii, AKIIO 3aMiCTh PO3UMHY HATpiii KapboHaTy
BUKOPUCTATH HEPO3UMHHY CijJib, HaIPUKJAJ MarHiii kapboHaT?

Hocaig 2. ¥V nBi mpobipxu maawmiite mo 1 M po3umHy Oapiii xJjo-
puny. ¥ mepiny mpobipky mpuiauiiTe 1 MJ po3sumHY HATpill cyiabdary,
y IpPYyry — JIekinbKa Kpamneab posumHy apreutym(l) mitpary. ki sminm
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cuocrtepiraere? Yu BigpisHAIOTHCS ocagu B 000X IPOOipKax 3a BUTJISAAOM
Ta 3a ckJagomM? CKJamiTh piBHAHHA peakIii y MOJIEKYJSPHil, MOBHiN
Ta CKOPOYEHiN MOHHO-MOJIEKYJIAPHUX (hopMax.

Hocaig 3. Y yorupu npobipkum HajuiiTe mo 1 MJI pPO3UYMHIB Kasiit
XJIOPpUIY, KaJiii Opominy, Kadiil ioguay Ta Kajiii oprodocdary. ¥ KOXKHY
mpobipKy npuauiite mo 1 ma posumnay apreatym(l) mitpary. ki smiam
cnocrepiraere? YUwu BiApisHAIOTHCA ocagm B ycix mpobipKax 3a BUTIJIA-
moM i ckimamom? CKJamiTh PiBHAHHA peakIliii y MOJEKYJIAPHii, MOBHiM
Ta CKOPOUeHili MOHHO-MOJIEKYJIAPHUX (PopMax.

Hocaig 4. Y yorupu npobipKu HajauiTe mo 1 M po3unHy cyabhaTHOI
KHCJIOTH Ta OojJaliTe IO HeKiJbKa Kpalejlb PO3UMHY iHamKarTopa (JIaK-
Mycy ab0 MeTHUJIOpaH:;Ky). ¥ IepIry IpobipKy KpamjnHaMH ToxaBauTe
po3YmMH JIyry A0 HeuTpasmisamii posumny. ¥ Apyry mpobipKy npuiamiite
1 M posumny 6apiii xaopuny. Yu BinbyBaeThea peakiiia? Yu sMiHIOETHCS
KHCJIOTHICTh cepefoBuIna B mpobipii? ¥ Tperio mpobipKy mpuauiite 1 M
posumHy HaTpiii cyabdity. IIlo cmocrepiraere? BusHaure 3amax y mpo-
Oipi. Yu BimOyBaeThbcs peakiisag? 3a sSIKOIO0 O3HAKOIO Ile MOYKHA BHU3HA-
yuTu? Y UeTBepTy NPOOipKy mpuiamiite 1 MJI pO3UMHY MarHiii XJOPHUIY.
Yu BimbyBaeThcA peakiisa? 3a AKMMU O3HAKAMU Ile MOKHA BU3HAUUTH?
CkiamiTe piBHAHHA peakIlii y MOJEeKyJApHili, MOBHiII Ta CKOpoOUeHil
MOHHO-MOJIEKYIAPHUX (hopMax.

Aximo peakiiioo cyab(aTHOI KHUCIOTH 3 JYIOM IIPOBOAUTH 0€3 BUKO-
pucraHHsa iHAUKATOpa, YU OYyAYTH MOMiTHMMHU 3MiHM IPOTATOM pPeakIrii?
Yu BigbysBaTuMeTbCA pearIis?

BucHoBOK. 3p00iTh y3araJabHIOIOUNI BUCHOBOK IO TPAKTUYHOI POOOTH.
JJ1s 1IbOoT0 BUKOPHUCTANTE BiAIIOBiAi Ha 3amuTaHHA:

1. 3a AKMX YMOB BiI0OyBalOThCSA peakilii HOHHOro OOMiHYy B po3unHaX?

2. 3a gxuMM O3HAKaMM! BU 3POOMJIM BUCHOBOK IIPO Iepedir peaxiiit
Y KOYKHOMY HOCJIimi?

§ 13. BuABneHHA NOHIB Yy po3unMHax

MMoHATTA Npo AKICHI peakuil

BusHauenHs cKJIagy PeUYOBMH Ta PO3UMHIB — OJHEe i3 3aBHaHb Cy-
yacHol ximii. BusHaueHHs AKiCHOTO Ta KiJIBKICHOTO CKJIAAy PEUYOBHUH Ta
iXHiX cymiimeil — mpeaMeT BUBUEHHS aHAJIITUUYHOI Ximii.

OxuuM 3i cmocobiB BUABJNEHHSA SKIiCHOrO CKJIaAy PO3UMHIB € BUKO-
PUCTaHHA AKICHUX peakuyiil. SIKicHUMU peakIisMu HA3WBAIOTH TaKi pe-
aKIrii, 1110 JO3BOJISIOTH BiAMOBiCTM HaA 3amMTAHHA: « UM MiCTHUTLCSA IIeBHA
peuoBuHA ab0 MOH y AOCJiAKEeHOMY 3PasKy?».
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Axicuni peaxuyii — me 3BuuaiiHi ximiuni peakmii, mo BizbyBaroThesa
IOCUThH IIIBUAKO ¥ Iepebir AKMX CYHPOBOIKYETLCA IIEBHUMU Bi3yaJabHU-
MU 3MiHaMM: BiAIoBigHa 3MiHa 3a0apBJIEHHS PO3UMHY, YTBOPEHHS OCAmy
IIeBHOr0 KOJILOPY abo BUAiJIEHHS ra3y, AKHHI TaKOK MOoKe MaTu abo He
MaTu 3abapBJIEHHSA UM 3allax.

Icaye GaraTo SKiCHUX peakIliii, III0 JO3BOJAIOTH BUABUTHU HASIBHICTDL
y po3umHax HOHIB, COHPTiIB, aMiHOKMCJIOT, OiJMKiB Ta iHINIMX PEUYOBUH.
I3 meaxuMu AKicCHUMU peakIliAMN B O3HAMOMUTECS B IIboMy maparpadi,
a 3 IHIMIMMHM — IIig Yac IIOJAJBIIIOr0 BUBUEHHS Ximii.

BuABneHHA NOHIB y po3unHax enekTponiTiB

AxicHi peakIiii, 1m0 A03BOJAIOT, BUSBUTH HOHM B PO3UMHi, ¥ Oiib-
IIOCTi BUMAAKIB CYIIPOBOAIKYIOTECA YTBOPEHHAM OCaAy IIEBHOTO KOJIBOPY.
Hanpuknan, BuaBIeHHA HoHIB Ba?'t y posumHi MOKHA OmHCATH TaKOIO
0JIOK-CXeMOIO:

o pocnigxyBaHoro
pO3UrHYy AOAAEMO PO3-
UMH HaTpii cynbdaTy

Yn yTtBO-
ploeTbcA
ocap?

Po3unH mictntb
nonmn BaZt abo Pb2*

Po3unH He micTuTb
nowis BaZt Ta Pb?*

o po3unHy gopaemo
po3unH Kanin cynbdigy

Ym yTBO-
ploeTbCA
ocan?

Hi Tak

v

v

Po3unH mictntb
MoHun Pb?*

Po3uunH mictntb
"noHun Baz*

Haity:xkupBagimmmi B HMIKiJIbHOMY Kypci Ximii peaKTuBmM IJd SKiICHOTO
aHaJIidy HaBeleHO B TaOJuIli 8.
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BupatHum ykpaiHcbKuin $i3nKo-XimiK, YneH-KopecrnoH-
geHT AH YPCP. Hapogumeca B m. Cyxymi, HaBYaBca y Xap-
KiBCbKOMY }iHaHCOBO-EKOHOMIYHOMY TEeXHiKyMi, mnpaLito-
BaB Ha xiMmiuHomy dakynbreTi XapKiBCbKOro yHiBepcuTeTy.
OCHOBHi HayKOBi JOCNiAKEHHA Hanexatb [0 eNleKTpoXimii
PO34YMHIB: BUBYAB KUCNOTHO-OCHOBHi B3aEmofii B HeBOf-
HUX pPO34YMHaX, PO3BUHYB TEOPIil0 KUCIOTHO-OCHOBHUX
peakuin bpboHcTeaa Ta Teopilo Aii CKNAHOrO enekTpoaa,
po3pobuB KinbKicCHY Teopilo pAucouialii enekTponitis
y po3umHax. Bigkpue meTop TOHKOLIAPOBOI XpOMaTorpa-
iT Ta po3pobuB HOBI Gi3nKO-XiMiUHI MeToaM aHani3y He-
BOAHWX PO3UMHIB.

-
. -y

IamainnoB Mukona
Apkaginosuy
(1907-1961)

Taoaunsa 8. PeakTNBM MJA BHABJICHHA HeIKMX aHIOHIB

PeakTus nia axicHoro aHaxizy Ta
HPUKJIAJ PIBHAHHA PEeaKIil

OsHaka pearirii

Posuun aprearym(I) miTpary
Cl~ AgNO, + KCl = AgCl| + KNO,

Br AgNO, + NaBr = AgBr| + NaNO,

I AgNO, + KI = Agl| + KNO,

VYTBOpeHHs 6iJI0T0 CUPHUCTOTO
ocany AgCl, 1o He po3unHs-
€ThCA B HITPATHIN KUCIOTI

YTBOpeHHsa 0J1i10-2KOBTOTO
ocany AgBr

Y TBOpEHHA KOBTYBATOTO

PO3~

3AgNO, + K PO, = Ag,PO, | + 3KNO,

ocany Agl

VTBOpeHHS SICKPaBO-3KOBTOT'O
ocany Ag,PO,

go2- | PosuuH coxi Bapio YrBopenna 6inoro ocaxy BaSO,,
* BaCl, + H,SO, = BaSO, | + 2HCI HE POSUYMHHOTO B KMCJIOTAX
Posunnna cnonyka Kasbirito VTBopeHuHs 6isoro ocamy
cox K,CO, + CaCl, = CaCO,4| + 2KCl CaCO,
3

Posunn KucaoTu
K,CO,; + 2HCl1 = 2KCI + CO,t +H,0

Buninennda Byrjaekucsoro rasy

Ponb exkcrniepumeHTy B Hayui

ExcmepuMeHT — HaAWTOJIOBHIiINE IA:Kepesio 3HAHb. BUKOHYHOUM pPisHO-
MAaHIiTHiI AOCJIifN, BUEHIi HPOTATOM THCAYOJIITh HAKOIUUYYBAJYU 3HAHHSA
B Pi3HUX raysy3ax HayKHu. 3BiCHO, 110, 3AiICHUBIIY IIeBHUMN €KCIIEPUMEHT,
HEeMOJKJIMBO OApa3y BiaKpuTu 3aKoH abo chopmyaoBaTtu Teopiro. Ha exc-
MepUMeHTAJbHOMY PiBHI misHaHHA BimOyBaeThbcsd HAKONMUYEHHS (PakxTis,



TEMA 1. PO34YMHU

Bigomun yKpaiHCbKn Ximik-aHanituk, akagemik HAH
YKpainu. Hapoaueca B cenuwi Kupunieka Yepkacbkoi 06-
nacTi, 3aKiHuMB KWIBCbKNA MONITEXHIYHUIN iHCTUTYT, Mnpa-
LtoBaB y KuiBcbkomy Aep>kaBHOMY yHiBepcuTeTi. 3anmaBcA
PO3pP0O6KOI METOAIB XiMIYHOrO aHanisy HeopraHiYHMX Ma-
TepianiB i3 BUKOPUCTAHHAM OpPraHiYHUX pPeaKkTUBiB, 3aCTO-
CYBaHHAM KOMIMIEKCHUX CMOMYK Y XiMiyHOMY aHanisi. Po3-
pobrB MeToaM BM3HAYEHHA PigKicHMX enemeHTiB. KepyBaB
JepKaBHUMM nporpamamu «Yucta Boga», 6paB aKTUBHY
yyacTb Yy nikeigauii Hacnigkis YopHobunbcbKoi KaTacTpodw,
3aiMaBCA CTBOPEHHAM 3aMKHYTUX LMKNiB BOLONOCTa4YaHHA MununeHko AHaTo-
B MPOMWCIIOBOCTi, pO3PO6KOI TEXHOJIOTIT KOMMMEKCHOI Mne- nin TepeHTinoBUY
pPEPOOKM WaXTHUX BOL. (1914-1993)

iH(opMmaIlrii mpo peuoBuHU Ta ABUIIA. TLIBKY MalOUM IIEBHI I'DYHTOBHI 3HAH-
HdA, MOYKHA aHAJII3yBaTH OTPUMAaHIi eKclIlepuMeHTaJIbHI JaHl 1 modgcHIOBATH
iX, cmupamuuch Ha BKe iCHyHOUy Teopilo abo chopMyJIioBaBIIM BJIACHY.

erHTyIO‘{I/ICI) Ha eKCIepHMeHTaJbHuX (haKkTax, 0yJa0 chopMyIIOBAHO
OinpiricTs Teopiii. Tak, BUBYaOUM XiMiuHI BJIacCTHBOCTI KMUCHIO, JIaByasbe
chopMyJIIOBaB OKCUTEHOBY TEOPil0 KHCJOT, a 3BaKYIOUM MAacHu pPeareHTiB
Ta IPOAYKTIB peakilii — 3aKoH 30epe:kKeHHs Macu. BuBUaoOuUM eJIeKTPOo-
OPOBiTHICTE PO3UMHIB, AppeHiyc 3aKjJaB OCHOBH Teopii eJeKTpoaiTuYHOI
nucoriamii. I rakux mpuKJaagiB B icTopii ximii Gesiiu.

AJte nesaki Teopii i 3aKOHU cIouaTKy OyJiu c)OpMYJILOBaHI TEOPETUUHO
ILIAXOM aHaJisy Bimomux (daxtiB. HeobximHo Oyjo Jullle «ITOTUBUTHCS»
Ha 1i (akTy 3 iHIIoro GOKy. AHAJi3ylOUM BJIACTHMBOCTI CIIOJYK BioMUX
enementiB, I. I. MengeneeB Bigkpus Ilepioguunuii 3akon. PosB’sa3youn
MaTeMaTuuHi piBHAHHA, Boab(ranr Ilayii npuimrycTuB icHyBaHHS HeBigo-
MOi Ha TOM Yac XapaKTePUCTUKHU eJIEKTPOHIB — CIIiHYy, II0 eKCIepuMeH-
TaJIbHO OyJIO mHOBemeHo misHimre. I Takmx mpukJamgiB y Hayii 6arato. Aue,
ax rosopuB HobGemniBebkuii maypear Jles Jlanpay: «Iocain — BepxoBHUI
cyana Teopii». Tob6To Oyab-siKa Teopis UM 3aKOH MAalOTh OyTH JOBEeIEHi eKc-
HepUMEeHTAJBbHO, AK, HAIPUKJIamd, BigkpuTTa 'amito i1 I'epmanio GancKyue
noBesio ictuaHIicTh Ilepioguuroro 3aKOHY.

JIABOPATOPHI AOC/IAN Ne 7-9

O061a0HAHHA: TIITATUB i3 MPOOdipKaMU, IMIilIEeTKH.
Peaxmusu: pozuunu NaCl, NaNO,, Na,CO,, Na,SO,, CaCl,, BaCl,,
AgNO,, HCI.



§ 13. BuABneHHaA MOHIB Y po3umHax

| IpaBuna Gesmexu:
® . IS AOCJiZiB BUKOPHCTOBYUTE HEBEJUKiI KIJIBKOCTI peyoBUH;
+ ocTepiraiiTecs MOTpPaNJIAHHSA PEUOBUH Ha MIKipy, o4Ar, B OUi; y pasi
TMOTPAILITHHA KUCJIOTH i1 CJiff HeTalfHO 3MUTU BEJUKOI0 KiJIbKiCTIO
BOAUW Ta MPOTEPTU YIIKOKEHE MicIle PO3UMHOM COJIH.

BuasBneHHAa xnopua-ioHiB y po3uYnHi

Y mepiry nmpobipKy HajauiiTe po3umH HaTPiil xaopumy oo’emom 1 mu,
y APYTYy — Taky caMy KiJbKicTh po3umHy HaTpiil HiTpaty. o 000X mpo-
0ipok momaiiTe mo 2—3 Kpamuti posumHy apreuTym(l) mirpary. IIlo cmo-
crepiraere?

3a AKOI0 O03HAKOI0 MOJKHA JOBECTHU, B AKill i3 mpobipok MicTaATbhcsA
xJopua-iouun?

CraagiTh MOJIEKYJISPHI Ta HOHHO-MOJIEKYJIAPHI PiBHAHHA pPeakIlii.

BuaBneHHa cynb¢at-ioHiB y pO34uHi

¥V mepiity mpoGipKy HauiiTe po3UumMH HATPifl xjopumy ob6’emom 1 mu,
y OpPyry — TaKy caMy KiJbKicTh po3umHy HaATpii cyiabdary. o 060X 1mpo-
O0ipok mopmatiTe 1Mo 2—3 Kpallii posdumHy 6apiiit xmopuny. Illo criocrepiraere?

3a AKOI O3HAKOI0 MOKHA JOBECTU, B AKiN i3 MpoOipoK MicTAThCA
cyabdar-ionu?

CrJaagiTh MOJIEKYJSPHI Ta HOHHO-MOJIEKYJIAPHI PiBHAHHA peakIliil.

BuaBneHHAa KapbOoOHaT-iOHIB Yy pO3UunHi

1. V mepimry mpobipky HaaIuMiiTe PO3UYMH HATpili HiTparty 00’eMoM
1 Mma, y Ipyry — TaKy caMy KiJIbKicTh po3umMHY HAaTpiii KapOOHATY.
Ho o06ox mpobipok momaiiTe mo 2—3 Kpallii pPO3UYMHY KaJbIlifl XJOPHUIY.
IITo cmocrepiraere?

2. IloBTOpiTe mociim 3 mMyHKTY 1, aje 3aMicTh KaJbIili XJOPUAY IO
IBOX TPOGipoK moxatiTe mo 1 mu xaopunuoi kucaotu. IIlo cmocrepiraere?

3a AKMMHM O3HAKaMM MOXKHA JOBECTH, B AKiil i3 mpobipok MicTaThCs
KapboHaT-ioHu?

CraagiTh MOJIEKYJSPHI Ta HOHHO-MOJIEKYJIAPHI PiBHAHHA peakIliil.

P

o .

;_R KniouoBa ipgea

flkicHa peakuia — ximiuHa peakuis, WO AO3BONAE BUABUTN MEBHY PEUYOBUHY.
EkcnepuMeHT € HalronoBHiIWMM gxepenom 3HaHb. BiH mae noaginHy ponb: go-
BOAMUTb UM CNPOCTOBYE OyAb-AKi TEOPETWNYHI BUCHOBKM Ta MOXe CTaTu nepea-

ymoBoto GpopmynioBaHHA HOBOI Teopii abo rinoTesn.



TEMA 1. PO34YMHN

9 KoHTponbHi 3annuTaHHA

159. Ak BU po3ymi€Te MOHATTA «AKICHI peaKLii»?
160. AKi ximiuHi peakuii MOXHa BMKOPMCTOBYBATU AK AKICHI?

f 3aBaaHHA ANA 3aCBOEHHA MaTtepiany

161. 3a Tabnuuelo PO3UMHHOCTI 3aNPOMNOHYNTE PeaKTUBU A/1A BUABIEHHA TaKNX
ionie: a) SO2~; 6) CI7; B) S25 1) Ag™.

162. 3anponoHyTe peakTuB, WO [JO3BOMUTb PO3PI3HUTM MPOBIPKM 3 peyo-
BMHaMM B KOXHi 3 HasegeHux nap. CknagiTb BiAMNOBIAHI MONEKynApHi
Ta IOHHO-MONEKYNAPHI PIBHAHHA peakuin:

a) Mgdl, i MgSO,; 6) KNO; i K,CO,.

163. CxapaKkTepun3ynTe posib eKCMepuMeHTYy: a) ONnA BM3HAYeHHA AKICHOro
1 KinbKiCHOro cknafgly pe4yoBuH; 6) BigKpuUTTA i1 AOBeEHH: iCTUHHOCTI [e-
pioAMYHOro 3aKkoHy; B) CTaHOBJIEHHA Teopii eneKTPoNiTUYHOI AncoLiauil;
I) PO3BUTKY HayKW.

NMPAKTUYHA POBOTA N¢ 2

P03B'ﬂ3yBaHHﬂ eKcnepmnmeHTaJibHUX 3agday

O61a0HaHHA: TITATUB i3 TpobipKaMu.

Peaxmuseu: HCl, posunru H,SO,, NaOH, Ca(OH),, FeSO,, Na,SO,
Na,SiO;, AgNO,, NaCl, Mg(NO,),, takmMycy a60o MeTUIOPaHKY,
nopotrok CaCO,.

| lpaBuna Gesmeru:
® . IS OOCJHiMiB BUKOPHCTOBYUTE HEBEJUWKiI KIJIBKOCTI peaKTuBiB;
« ocTepiradiTeca HOTpalJIAHHA PEaKTWBIB Ha MIKipy, B oui; y pasi
HOTPAIIAHHSA 1IKOI PEeUYOBMHU 3MUMNTE Ii BEJIUMKOIO KiJIbKiCTIO BOIU.

3aBmanng 1
Busnaute HeoOXximHi peaKTuBH Ta 3milicHITHL peakIlii, aKuM Bigmo-
BilailoTh TaKi MOHHO-MOJIEKYJIAPHI PiBHAHHS:

a) H" + OH™ = H,0;

6) Fe?* + 20H™ = Fe(OH),!;

B) CaCO, + 2H' = Ca?* + CO,T + H,0;

r) SOy +2H'=S0,T+H,0;

1) Ca(OH),+SiO2 = CaSiOzd+20H".

JJisg BciX TpoBedeHUX peaKIliii OMUIIITH CBOI CIIOCTEpPEKeHHA Ta

CKJIAAiTh PiBHAHHS B MOJIEKYJSPHiN, IOBHilI Ta CKOPOUYEHill HOHHO-MO-
JeKyJApHUX (popmax.



§ 13. BuABneHHaA MOHIB Y po3umHax

3aBgaHHa 2

3amnpononyiite, y AKUHA cIoci6 MOKHA AOBECTU HAABHICTH KOMKHOTO
3 HMOHIB y XJIOPUAHIN KHMCJIOTI.

Busnaure HeoOXimHi peakTuBu, 3OiMCHITH peakIlii Ta OOUIIITL Bi3y-
aJIbHi 3MiHM, 3a AKMMU MOXKHA Ni3HATHUCSA CKJAJI PEYOBUH.

A BCix mpoBeIeHUX PeaKIliil OMUIIIITH CBOI CIIOCTEPEKEHH Ta CKJIa-
IiTh PiBHAHHA B MOJEKYJISPHill, MOBHIiNI Ta CKOpPOUeHili HOHHO-MOJIEKY-
JApHUX (hopMax.

3aBmanHg 3

Y n’ATboX NPOHYMEPOBAaHUX HPOOIPKAX MiCTATHCA: XJOPUIHA KIUC-
JIoTa, POSYMHU: HATPiNl XJOPUAY, HATPill cyabdaTy, HATPil rixpoKcumy
Ta MarHiil HiTpaTy. 3anpomonyiiTe cXxeMy aHajJai3y, 3a JOIOMOTrOIO SIKOI'0
MOKHA BU3HAYMTU BMIiCT KOXKHOI IPOOipKIM, BUKOPUCTOBYIOUN He OijbIie
TPHOX PeaKTHBiB. 3AilicHITH XiMiuHi peakIiii Ta BusHauTe, B AKil mpo-
Oipmi micTuThea Aka pevoBuHa. CKIALITH BiAMOBiAHI PiBHAHHSA peakIii
Y MOJIEKYJAPHIA Ta CKOPOUYEHill HOHHO-MOJEKYJAPHiNT dopmax.

BucHoBOK. 3p0o0iTh y3araJbHIOIUYNI BUCHOBOK /IO TPAKTUYHOI POOOTH.
Hna 1mporo BUKOpPHCTaiiTe BiAmOBiAl Ha 3amWTaHHA:

1. Yu MosKe ABOM MOJIEKYJAPHUM PiBHAHHAM peakliii BigmosimaTu
OJHEe CKOpOUeHe MOHHO-MOJEKYJIApHEe PiBHAHHSA?

2. fAxi peaxmii masuBaoTh AKicHMMN? 3a AKUMH O3HAKAMHU BUIB-
JIAIOTH Ti UM iHIII HOHWM B PO3UMHIi?

ﬂ TeMu HaBYaJbHHMX IIPOEKTIB 3a TeMoI0 «Po3umHu»:
+ EnexTposiTu B cydacHUX aKyMYyJIATOpax.
- BupomiyBanHsA KPUCTAJIB COJIEH.
- BuroroBjieHHA PO3UYMHIB IJd HaJaHHA JOMEIWYHOI JOIIOMOTH.
« Mocaim:xenna pH rpyHTiB cBoel MiciieBOCTi.
- HociimkeHHsA BIJIMBY KMWCJIOTHOCTI W JIY»KHOCTiI I'DYHTIiB Ha pO3-
BUTOK POCJIUH.
- Mocaimxenna pH aTmocepHUX omaAiB Ta iIXHBOTO BILJIMBY Ha PisHI
MaTepianu B AOBKI1JLII.
 MocaimxeHHA NPUPOAHUX O0’€KTIB B AKOCTI KMCJIOTHO-OCHOBHUX
iHTMKaTOPiB.
- Mocaimxennsa pH cepemosuina MiHepaJbHUX BOJA ¥YKpaiHu.

Ilepesipme c60i 3HAHHA 3a MeMo0 «Po3uuHu», BUKOHABWU Mecmosi
3a80aHHA HA caillmi.



TEMA 2. XIMIYHI PEAKLIT

Y uboMy po3fini BU fdi3HaeTecs...

s L0 Take OKUCHEHHA 1 BifHOBEHHA i YAM BOHW BiOPI3HAIOTHCS;

« YoMy B XiMIYHUX peaKLiax BUAINAETbCA abo NOMMNHAETbCA TEMOTa;
s L0 PO3yMIitOTb Mif WBUAKICTIO peakuil;

¢ YOMY XapyoBi NPOAYKTU B XONOAMBbHUKY MCYIOTbCA MOBIfbHILLE.

§ 14. CTyniHb OKNCHEHHA eNeMeHTIB

MpuragamTe: YiCNO eNeKTPOHIB Ha 30BHIWHbOMY PiBHI aTOMIB $S- Ta p-efleMeHTIiB
36iraeTbca 3 Homepom rpynu B lNepioguuHini cuctemi (A KOpOTKOro BapiaHTa).

[oHATTA NpOo CTYNiHb OKNUCHEHHA

BaxnuBoio xapakTepPUCTUKOIO YACTUHOK y CKJIAAI XiMiUHUX CIIOJYK €
YUCJIO BiAmaHMX ab0 IPUHAHATUX aTOMOM €JeKTPOHIB. SIKIIO AJIA pedoBUH
3 HOHHUM 3B’ SIBKOM JJIA I[[HOTO JJOCTATHHO 3HATU 3apAIN YTBOPEHUX HOHIB,
TO B PeUYOBHHAX 3 KOBAJIEHTHUM 3B’ A3KOM BUBHAUUTH Il€ JOCUTH CKJIATHO.
ToMy /15 BCiX CIOJNYK, He3aJIedKHO BiJ TUIIY IXHBLOTO XiMiuHOrO 3B’SI3KY,
3aCTOCOBYIOTH OiJIBIII yHiBepcaJibHE IOHATTSA — CTYHiHb OKMCHEHHH.

CTyniHb OKMCHEHHSA BU3HAUAETHCA UMCJIOM BifgaHUX ab0 MPUAHATUX
€JIEKTPOHIB y peUYoBHMHAX 3 MOHHUM 3B SA3KOM Ta UYMCJIOM €JIeKTPOHiB
Y CKJaAi CHIIBHUX €JeKTPOHHUX Map, IO 3YMOBJIIOIOTH KOBaJEHTHUM
MOJSPHUN 3B’ A30K.

CTyniHb OKMCHEHHA — Lie YMOBHUI 3apAf Ha aTOMi B Monekyni abo KprcTani,
\ ; S : .
-9 obumncneHni 3 NPUNYLWEHHAM, WO BCi CMiflbHI @NeKTPOHHI Mapy MOBHICTIO
¢ 3MmiLLeHi B 6iK 6inblu eNeKTPOHeraTMBHOro efemMeHTa.

Y HafimpocTimmx HOHHWX CHOJYKax CTYIiHb OKVMCHEHHs 30iraerncsa
i3 3apAgaMu MOHIB, HAIIPUKJIAL:
+1 -1 +2 -2
NaCl CaO
Posriagaoum CIIOYKY 3 KOBAJIEHTHUM ITOJSAPHUM 3B’ A3KOM, POOJISATH
OpUNyIeHHd, IM0 CIiJbHA eJeKTPOHHA Iapa IMOBHICTIO NMEPEeXOAUTH 0
OiJIBIII eJeKTPOHEraTHUBHOTO ejJeMeHTa. ¥ IbOMY BHUHOAAKYy B TigporeH
dayopumai Ta BOAi CTyIeHI OKMCHEHHS OyAyTh TakKi:
+1-1 +1 -2
HF H,0
IlosHauarouu CTYIIiHb OKMCHEHHS, CIIOUYATKY 3alNCYIOTh 3HAK 3apAmly,
a moTiM umcenbHe 3HAUEHHs, Ha BimMiHy Bin 3apany HoHiB:

Tak No3HayaloTb CTYMiHb OKNC- 9 Tak No3HayvaloTb 3apAf NOHIB,
HeHHsA, Liel 3apag CTOCYeTbCA 2— Liell 3apaf CTOCYETbCA BCbOTO
3 H,SO, H,SO0% | o>
Tinbkn OKcnreHy noHa SO




§ 14. CTyniHb OKWCHEHHA eneMeHTiB

MoXnuBi CTyrneHi OKNCHEHHA eNleMeHTIB

CryneHi OKMCHEHHSA, AKi eJIeMeHTH MOKYTb BUSABJIATHA B PiBHUX CIIO-
JYyKaX, y OiIbIIIOCTI BUMIAAKIB MOKHA BUBHAYUTHU 3a OYZOBOIO 30BHIIITHLOTO
€JIEKTPOHHOI'0 PiBHs a00 3a MOJ0KeHHAM ejieMenTa B Ilepioguuniit cucremi.

AtoMu memaniunux eremenmie MOKYTH TiJIbKU BifJgaBaTH eJIeKTPO-
HU, TOMY B CIIOJIYKaX BOHU BUABJAIOTHL IO3UTUBHI CTYIIeHi OKMCHEHH.
MaxcuManbHe 3HAYeHHS — BHIIUHA CTYIiHL OKHCHEHHS — 3a3Buuai
JIOPiBHIOE YWCJYy €JeKTPOHIB Ha 30BHIIHHOMY DiBHi, a OTiKe, I HOMEDPY
rpyau B Ilepiogmuniii cucremi.

BUINIMI CTYHiHR _ MAaKCHMaJbHe YHCIO _ HOMeEp
OKMCHEHHS T BTpaueHUX E€JEeKTPOHIB ~ TIpymnu
Meramiuni
eJMeMeHTH ™ yyoxuyii cTymiHb 0
OKUCHEHHS

ATtoMu HememaniuHux enemMerHmié MOKYTh BUSABIATH AK IIO3UTUBHUI,
TaK i HeraTUBHUM CTYIIiHb OKMCHEHHA. MaKcuMAaIbHUNA ITOSUTUBHUMI CTY-
OiHb OKUCHEHHsS — BUINUHN CTYIiHb OKMCHEHHS, AK i IJd MeTaTiuHmX
eJIeMEeHTiB, MOPiBHIOE UMCJIY BaJCHTHUX €JEeKTPOHIiB. A HMKUYHUI CTYIIiHb
OKMCHEHHSI BU3HAYAETHCA TUM, CKiJIbKU e€JIeKTPOHIB Opakye aTomy, 1100
Ha 30BHIIIHBOMY PiBHi ix Oyso Bicim (Tabs. 9).

BUINWI CTYmiHE _ MaKCHMAaJbHe UHCJIO _ HOMep
_  OKUCHEHHA " BTpauyeHUX €JEeKTPOHIB ~ TIpymnu
Hemeramiuni
CIEMEHTH ™\ pprpeqyrit CTYIIiHb _ MaKCUMAaJIbHE YMCJIO _ HOMeEp rpynu
OKUCHEHHS ~  NpuiHATUX eJeKTPOHiB Mminyc 8

OKpiM BHUINOTO Ta HUMKYOTO CTYIEHA OKMCHEHHA 0araTto ejieMeHTiB

MOMKYTh TaKOXX BUABJATH M IPOMIiKHI cTymeHi OKUCHEeHHA. BusmauuTu
ix pyia s- Ta p-eJeMeHTIB MoKkHa 3a Tabuuneio 9.

Taonauua 9. Haift6iapm xapaKTepHi CTyleHi OKMCHEHHS
eJIeMeHTiB TOJIOBHUX IiArpymn (s- Ta p-ejieMeHTiB)

I'pymna IIC I 1I 111 1Y% A% VI VII
Bumuii erymins +1 | 42 | +3 | +4 | +5 +6 +7
OKNCHEHHA (xpim O) (xkpim F)
IIpomizcri eTymini — | — | — |+2,0(+3,0|+4,+2,0|+5,+3,+1,0
OKUCHEHHA

Huxuwnii crynias
OKVICHEHHSA

0 0 0 —4 -3 -2 -1




TEMA 2. XIMIYHI PEAKLIT

Heaki ximMiuHi e1eMeHTH He migmamaroTh ming 1i mpasuia. Cepen HUX
Tigporen, Oxcuren, ®@ayop:

> Bumui +1

Bumuii +2
T mmkumit —1 3 —

. F /BHMHﬁ 0
T mmkunit -2

H T gmxunit —1

Bn3HaueHHs CTyI'IeHiB OKNCHEHHA efleMeHTIB Yy Cnojiykax

BuszHauarouu cTyneHi OKMCHEHHS eJIEeMEeHTIB y CIIOJYKaX, CJIig mam’ -
TaTHU:

1. CryniHb OKMCHEHHS eJIeMeHTa B IIPOCTifl PeYOBUHI JOPiBHIOE HYJIIO.

2. ®ayop — HaNOIJBIN eJIeKTPOHEraTUBHUN XiMiUHUI eJIeMeHT, TOMY
CTyIiHb oKucHeHHA Payopy B ycix cmoaykax gopiBHioe —1.

3. OkcureH — HaMOiJBII eJJeKTPOHETAaTUBHUN eJieMeHT Iricasa Dayopy,
TOMY CTYIiHb OKMCHeHHs OKCHreHy B yCiX CIOJIyKax, KpiM ¢uryopumis, He-
raTuBHUI: y OiJIBIIIOCTI BUIIAAKiB BiH JopiBHIOE —2, a B mepokcumax — —1.

4. Cryniunr oxkucHeHHa I'imporeHy B OiJBIIIOCTI CIOJYK MOPiBHIOE
+1, a B cmosykax 3 meragiuHumu ejemeHtamu (rigpumax NaH, CaH,
Tomro) — —1.

5. CrymiHb OKHCHEHHSA MeTAaJNiuHNX eJeMEeHTIiB y CIOJYKaxX 3aBiKIu
TO3UTUBHUMA.

6. Binbpin eneKTpoHeraTUBHUU eJIEMEHT 3aB:KAM Ma€ HeTraTUBHUI
CTYHIiHb OKVCHEHHH.

7. CyMma cTyIleHiB OKMCHEHHs BCiX eJIEMEHTIB Y CIIOJIYIli JOPiBHIOE HYJIIO.

ANTopuTM BH3HAYEHHS CTYIIEHIB OKHCHEHHSI €JIEMEHTIB y CIOJYyKaXx

1. Banucyemo GpopMyu peuOBUH Fe, 0,4 H,S0, KNO,
2. Hianncyqu CTymeHi (‘)'RI/ICHeH.Hﬂ R x o x-2
Oxcureny ta Iigporeny it metasriu- Fe.O H.SO KNO

. 23 22Uy 3
Hux exemeHTiB I-III rpyn (Ta6i. 9)
3. CkiamaeMo piBHAHHS AJd 00- 2-(+1)+ 1 (+1) +
yucJaeHHA HeBimomoro 3apany. Ciin 2:(x)+3- F1-()+ 1)+
mam’siTaTu, 10 CTYIIiHb OKMCHEH- ‘(-2)=0 +4-(-2)=0 | +3-(-2)=0
HA — IIe 3aps] Ha OJHOMY aTOMi. Ilicna cmpo- Mies cn_o- Micms cn_o-
SIK110 aTOMiB IEBHOTO eJleMeHTa LIeHHA: eHHﬁI') eHHﬁI')
OiJIbIIle OMHOIO0, TO MO0 3apPAL CIi 2x—-6=0 9 jL'ux _3 - 0l1 —il:ux _6 - 0
ITIOMHOKUTH HA YKUCJIO ATOMIB h -
4. Po3B’A3yeMO CKJIaZeHe PiBHAHHSA x=+3 x=+6 x=+b5
5. IligmucyeMo BU3HAYEHNU CTYIIHE +3 —2 +1 46 2 t1+5-2
OKIICHEHE A Fe, O, H,SO, KNO,




§ 14. CTyniHb OKWCHEHHA eneMeHTiB

CKJ'Ia,D,aHHﬂ (I)OpMyJ'I CMoJlyK 3a CTyrneHemM OKMCHEHHA efleMeHTIB

BukopucToByouu cTyleHi OKMCHEHHs, CKIagaTy opMyan GiHapHUX
CIIOJIYK TIPOCTillle, HixK 3a BajeHTHicTio. Ckiaamaioum GopMyJaH, CJIig Ke-
pyBaTHCsA TIPAaBUJIOM €JeKTPOHEeHTPAIbLHOCTI.

Anroput™m crKJagaHHS (POPMYJI CHOJYK 3a BiTOMHMMHU CTyNEeHSIMH

OKHCHEHHS eJICMEeHTIB

JUI 3HaUeHb CTYyIeHiB OKUCHeHHA (Ha 3HaK He
3BEPTAEMO yBarm)

1. SanucyeMo CUMBOJIY eJIEMEeHTiB y HeoOXigHoMy +6 -2 +3 -1
MOPAAKY Ta HAAIIUCYEMO iXHi CTyIIeHl OKMCHEeHHS S O P Cl
2. Busnauaemo HatimenIe crisbHe kpatHe (HCK

parze (HCK) HCK HCK

(6i2)=6 | (3il1)=3

b e e emmoro crenera onioos | 6:6-19) | 5:3-1080)
A Ao ety n 6:2=3(0) | 3:1=3(Cl)
eJieMeHTa
4. 3anmucyeMo iHIeKCH IIic/Isi CHMBOJIIB €JIeMeHTiB 62 B
S Oq4 P Cl,

=R
(2]

IS

KniouoBa iges

CTyniHb OKNCHEHHA XapaKTepU3ye YNCII0 enekTPOoHiIB, Lo bepe yyacTb B yTBO-
peHHI 3B'A3KIB Y cnonykax.

KoHTponbHi 3annTaHHA

164. [laiiTe B1U3HAaUYEHHA MOHATTA «CTYMNiHb OKUCHEHHSA.

165.Y YoMy nonAra€ CRifbHICTb | BiAMIHHICTb MOHATb «CTYMiHb OKWCHEHHA»
i «BaneHTHICTb»?

166. Ik MOXHa BU3HAUNTN BULLMIA, HUKYMA Ta MPOMIXKHI CTYMNeHi OKNCHEHHA
efieMeHTiB 3a [MepiognyHoto cuctemoto?

167. YoMy [OPIBHIOE HUKUMIA CTYMiHb OKMCHEHHA MeTaNiYHMX efleMeHTiB?

168. Chopmyniolite anroputM BU3HAUYEHHA CTYMEHIB OKWCHEHHA eNleMeHTIB
y cronykax.

169. AKMIN CTyNiHb OKUCHEHHA eNleMeHTIB y MpoCTUX peyoBuHax? Yomy BiH
came Takunin?

3aBgaHHA ONA 3aCBOEHHA MaTtepiany
170. 3a dopmynamy peyoBMH BM3HAUTE CTYNEHI OKNCHEHHA BCiX eleMEHTIB.

a) H,, H,0, HCl, NaOH, NaH; n) SO,, S, H,50,, H,S;
6) PH,, NO,, H,0,; e) Fe, Fe,0,, Fe(OH),, Fe,(SO,),;
8) HCl, Cl,, CuCl,, KCIO;; €) N,, N,H,, N,O,, HNO,.

r) KMnO,, K,MnO,, MnO,, MnSO,;



TEMA 2. XIMIYHI PEAKLIT

171. 3a micuem enemeHTiB y NepiognyuHii cncTemMi BU3HaUTe MOXKMBI CTyneHi
OKMNCHEHHA — BULLWIA, HUXKYMIA | NPOMIXHI (AKLLO BOHU €) — ANA eNeMeHTIB:
OkcureH, Xnop, ®ocdop, Hatpin, Kanbuin, Kap6oH, Mntombym, AntomiHil.

172. O6uncnitb cTyneHi okucHeHHs Kap6oHy B cnonykax: CH,, CH,Cl, CH,CI,,
C,HCl, CH,CL, C,Cl.. (Bi3bMiTh A0 yBaru, Wo B yCix LMX CNoslyKax CTyMiHb
OKucHeHHA ligporeHy — +1, a Xnopy — -1.)

173. Hasepitb dopmynu cnonyk HitporeHy 3 no3UTUBHUM i HeraTUBHUM CTyne-
HeM OKMCHEHHA LbOro XiMmiyHoOro esiemeHTa.

174%, MakcumanbHa BasleHTHICTb Ta CTYNiHb OKUCHeHHA OkcureHy Ta Onyopy
Bigpi3HAIOTbCA Big HOMepiB rpyn MepioAnyHOI cuctemm, y AKUX BOHU PO3-
TaloBaHi. AK B/ BBa)KAETe, UMM Lie MO>KHA MOACHUTIK?

§ 15. OKncHO-BigHOBHI peakuii

OKNCHEHHA 1 BifHOBMEHHA — MPOTUAEXHI XiMiYHI npouecu

VY 7 xymaci Bu Bike 03HAHOMMJINCS 3 PeaKIiAMU OKMCHeHHA. Mu pos-
TJIAMaN’ iX AK peakilii peyoBUH i3 KMCHEM 3 YTBOPEHHAM OoKcuaiB. To6To
MOJKHA CKas3aTH, M0 OKUCHEeHHA — Iie TPOoIlec MPUEIHAHHS PEeUYOBUHOIO
aromiB Okcureny (maza. 15.1, a).

Pazom 3 OKMCHEHHAM Yy IPUPOIL BifOyBaeThCAa IIPOTUICKHUI IIpoIlec,
10 CYMPOBOMKYEThCA Biffauero peuoBuHOIO aToMiB Okcureny. Ileit mpo-
Imec HasWBaIOTh 8i0HOBJ/eHHAM. Ha mpukaani peakirii BimHoBIeHHsS Mimi
(man. 15.1, 6) crae 3po3yMijiol0 Ha3Ba IIHOTO IIPOIECY: OCKIJIBKU 3 YOP-
sHoro KynpyMm(II) okcuay orpumanu GauCKyduii MeTaja, TO OyJIO JOTiUHO
Ha3BaTH IIed IIPOoIlec BiTHOBJIEHHSIM MeTaJly.

Kynpym npuegHye atomu Kynpym Bigaae atomu
OKcnreHy (OKUCHIOETbCA) OkcureHy (BiZHOBNIOETHCA)
/\
H
)+ @D @O @@ g @) - )
\_/Y

ligporeH npuegHye atomm
OKcureHy (OKUCHIOETHCA)

Man. 15.1. Peakuii oKnCcHeHHA (a) Ta BigHOBNEHHA (6) miai



§ 15. OKMCHO-BiAHOBHI peakuii

3BepHiTh yBary: Kynpym Biggmae aromu OxkcureHy # BiJHOBJIIOETHCH,
ajie ogHOYacHO aTomMu [ifgporeHy cmoJydaioTbcsa 3 aromMaMu OKCHUTeHY
1 OKmcHIOIOTHCSA (Majs. 15.1, 6).

Or:xke, mpolecu OKHCHEHHS I BiZHOBJEHHA — I IPOTHUJIENKHI
B3a€MOIIOB’ I3aHi IIPOIleCH: BiTHOBJIEHHS 3aB:KIU CYIIPOBOIYKYETHCA OKKC-
HEeHHSM, i HaBnaku. ToMy BUKOPUCTOBYIOTH T€PMiH OKUCHO-8i0HOBHI pe-
aruii (ckopoueno OBP).

EnekTpoHHa npupoga OKUCHO-BIAHOBHUX peakuii

Iz posBuTkOM ximii BUeHi BUABUIM €JIEKTPOHHY HPUPOAY IIPOIIECIB
OKMCHEHHsA ¥ BigHOBJeHHA. OIHUM i3 IepIInX eJeKTPOHHY TeOPilo OKMC-
HO-BiTHOBHUX TIPOIleciB 3ampornonyBaB Ham cuiBBiTuusHuk JI. B. IIucap-
JKeBChbKUU. BiH 3icTaBMB mpollecu OKMCHEHHA I BiJHOBJIEHHS 31 3MiHOIO
CTYIIEHIB OKMCHEHHS €JIEMEHTIiB YHACJIiIOK IIepexony eJeKTPOHiB Big aTo-
MiB OZHHUX eJIEMEHTiB IO iHIIHX.

.\ Peakuii, y AKnx xoua 6 ofuH XiMiYHWUIA eNeMeHT 3MiHIO€E CBill CTYMiHb OKNCHEH-
¢ HA, HAa31BaKTb OKNCHO-BIAHOBHUMN.

PosriigaabMO 3HOBY peakIliio OKMCHEHHS Mifli, ajie I[bOT0 pa3y 3BepPHEMO
yBary Ha CTYIeHi OKMCHEHHSA eJIeMEHTIiB peareHTiB Ta MPOAYKTIB peakIrii:
0 0 +2 -2
Cu+02 »>CuO

Mu 6aummo, 1110 B pedyabTarTi peakiiii Kynpywm migBuiitye cBiii cTyminb
okucHenHs Big 0 mo +2. Ilnsa mporo atromu Kynpymy MaioTh BigmaTtu 1o
2 enextponu. Ileii mpoiec MOKHa OMMCATU CXEMOIO:

0 +2
Cu-2¢ —Cu
Omke, 3 MO3UILiI €JIeKTPOHHOI Teopil OKMCHO-BIiZHOBHUX peaKIliil:

\ OKMCHeHHA — ue npouec BigAavi enekTpoHiB aToMOM (MOHOM) 3 MigBULLEH-
e
¢ HAM CTYMeHA OKUCHEHHS.

VY miit peakiii Okcurexn 3sHMKY€E CBill cTyniHb okucHenHs Big 0 mo —2.
Hns mporo aromMu OKCHUTeHY MAOTh NPUHHATH MO 2 €JIeKTPOHU:
0 -2
O+2¢” >0
Y rakuii cooci6 aromu OKCHUreHY MOIOBHIOIOTH (BiHOBJIIOIOTH) CBOIO

€JIEeKTPOHHY O0OJIOHKY, TOMY 3 IO3UIIil eJJeKTPOHHOI Teopili OKMCHO-BijI-
HOBHUX peakIliii:

.\ BigHOBNEHHA — Le npouec NpueQHaHHA eNeKTPOHIB aTOMOM (MOHOM) 3i 3HU-
CJ
¢ MEHHAM CTYMNeHA OKUCHEHHS.
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KoxHuin atom OKcureHy npuepHye no fBa enekTpoHMW Bif atomiB Kynpymy 11 BigHOBMIOETbCA

+4e” Big Kynpymy

0 "o +2 =
2Cu + 02 — 2Cu + 20
\—/

—-4e- po Okcurery

KoxHui atom Kynpymy Bifgae no aBa enekTtpoHu atoMam OKcureHy 1 OKUCHIOETbCA

Enement, 1110 Bifmae eJIeKTPOHN W THM CAMUM ITiIBUIITY€E CBifl CTYIIiHB
OKNCHEHHS, Ha3WBaIOTh 8i0HO8HUKOM. PeuoBUHY, II[0 MiCTHUTH €JIeMEHT-
BiIHOBHUK, TaKOX HA3WBAIOTh BiZHOBHHUKOM. OCKIiNIbKM BiZHOBHUK IIif
yac peakIlii Bimmae eJIeKTPOHHU, TO caM BiH IPH IIBOMY OKMCHIOETHCH.

.‘ BigHOBHUK — Lie YacTUHKa (Monekyna, aTom abo MoH), Wo BigdaE enek-
¢ o TPOHMU.

VY peakmnii migi 3 kucuem aromu Kynpymy OKMCHIOIOTHCSA, OCKiJIBKU
BiImaioTh €JIEeKTPOHM, ajie BOHU B Ii¥l peaKIlii € BITHOBHUKAMU, OCKiIbKH
BiIal0OTh €JIeKTPOHU i BimHOBIOIOTE aroMu OKCHUreHy.

EnemenT, 110 NpUEAHYE €JeKTPOHM, a TAaKOXK PEUOBMHY, y CKJAIi
AKOl BiH MicTHUTBCS, Ha3UBAIOTL OKUCHUKOM. OCKIiIbKYM OKMCHUK IIiJ yac
peakIii mpuegHyE €JIEeKTPOHM, TO CaM BiH IIPU IIbOMY BiTHOBJIIOETBHCA.

.‘ OKMCHMK — Le YacTMHKa (MonieKkyna, atom abo NOH), WO NPUERHYE enek-
¢ ® TPOHW.

V peakiii, mo Mmu posriaaHyau, OKCUTeH BiIZHOBJIIOETHCS, OCKILIBKU
MIPUETHYE eJIEKTPOHH, ajie OJHOUYACHO BiH € OKMCHUKOM i oKucHioe Kympym.

VY saraJbHOMY BUIIaAKY BCi BUSHAUEHHS, 110 MU POSTJIAHYJIU B IILOMY
Oigposmiii, MOKHA IIPeICTaBUTH CXEMOIO:

BigHOBHUMK .
: A OKUCHEHUN
(BigOae enekTpoHm)
A A OKUCHIOETbCA A

(BTpauae enekTpoHu)

b BigHOBNIOETLCA @
NPUINMaE eneKTPoHM

‘ b (np p ) b

OKUCHUK

. b BigHOBNEHUN
(Npuimae enekTpoHnN) A



§ 15. OKMCHO-BiAHOBHI peakuii

YKpaiHcbknin  disvKko-xiMmik, akagemik. licnAa 3akiHueHHA
riMHasii rotyBaBca cTaTu nikapem, ane nmicasA 03HanoOMIIEHHSA 3
nigpyyYHnkom MeHpeneesa «OCHOBM XiMii» BUPILLNB NPUCBATA-
T cebe Uin Hayui. MNicns 3akiHueHHA OpecbKoro yHiBepcuteTy
HaBuaBcsA B Jlennuusi B nabopatopii OcTBanbaa, Ae 3axXUcTuB
avcepTauito. Mpautosas y TapTy, KniBcbkomy nonitexHikymi, Ka-
TEPUMHOCIABCbKOMY FPHUYOMY iHCTUTYTi (HUHI HauioHanbHWMiA
ripHUYMn yHiBepcuTeT, M. [HiNpo). 3a YaciB rpoMaAAHCbKOI Bi-
MNHW CKOHCTPYIOBAB NPOCTUIA MPOTUra3, Lo 36epir 340poB's ba-

ratbox congat. Po3po6uB Teopito OKNCHO-BIZHOBHUX peaKLin, JleB Bonognmupo-
3aK/1aB OCHOBU Teopil KaTanisy Towwo. bys 3acHoBHVKOM [HCTU-  BuY MucapeBcbKuin
TYTy ¢iznuHoi ximii HAH YkpaiHu, o Ha3BaHW noro iM'am. (1874-1938)

PosriaabpMo peakirizo XJ0pUIHOI KMCJIOTH 3 JYT'OM:
+1-1 +1-2+1 +1-1 +1 -2
HCI+KOH=KCI+H,0
Jlerko momiTuTH, IO B IIifi peakIii 'KoaeH XiMiuHUII eJeMeHT He
3MiHIO€ CBill CTYIiHbP OKMCHEHHSI, TOMY I PeaKIlisd He € OKMCHO-BiTHOB-
HOIO, IK 1 Oyab-AKa iHIa peakilid HoHHOro ooMiny. ['omoBHA BigMiHHiICTE
OKMCHO-BiTHOBHUX peakIIiil BiJ peakIliii HOHHOTO OOMiHY IIOJIATaEe B TOMY,
II10 IiJ Yac OKMCHO-BIZHOBHUX peaKIliii BimOyBaeThCcA Iepexis eJeKTPOHiB
BiJ BiZHOBHHKA O OKHCHUKA.
OpHiero 3 mepIInxX KaTaJiTHYHI OKMCHO-BiJHOBHI IIpollecu BHUBYAJIa IIIOT-
aaaacbKa xiMmikmaa Emizaber @Pynxaiim (kin. XVIII — mou. XIX cr.), a ix
€JIEKTPOHHY IPUPOY BCTAHOBUB HAI cIIiBBiTum3HUK JI. B. IIucap:xeBchbKuUii.

Mo6nun3y ABcTpanii Ta Ha ocTpoBax IHAOHEesIT MeLlwKalTb
cmiTTeBi Kypu (alectura lathami). BoHV He BUCUAXYOTb
CBOI ANUA, a 3aKONylTb X Yy Kyny rymycy, nucta Ta
rHoto. AnuA po3BMBalOTbCA 3aBAAKW TeMnoTi, WO BU-
DiNAETbCA Mif, YaCc OKUCHO-BIAHOBHOI peakuii FHUTTA
pocnunH. 3a gomnomorow [A3boby cameub BifCTeXYE
Temnepatypy BCepefuHi Takoro «iHKybaTtopa» i 3a-
NEeXHOo Bif Hel po3konye AnuA abo 3acunae ix Mmickom.

3HayeHHA OKMCHO-BiAHOBHUX peaKLii

OKucHO-BiZHOBHI peakIiii MaOTh BeJlnKe 3HAUeHHA B MPUPOAL Ta
OpaKTUYHIA OigJabHOCTI JioguHM. BOHU € OCHOBOIO OaraThoxX IIPOIECiB
SKUTTEIIATBHOCTI JKUBUX OPraHi3sMiB. ¥ IPOMMCJIOBOCTI OKMCHO-BiTHOBHI
peakiIiii — oAMH 3 IOJIOBHUX METOJIiB JOOYBAHHS HOBMX PEUYOBUH, 30Kpe-
Ma MeTaJliB, a TaKOXK Yy BUPOOHUIITBI KHCJOT, JiKiB, OapBHUKIB TOIIO.



3HauyeHHA OBP y npwupogi

doToCcMHTE3 — IIe OKHCHO-BiJHOBHA peaKIlid, IO
sabesmeuye KuUTTA Ha Mmuaderi. Ilig miero cBiT-
Ja B 3eJeHMX pocamHax BigbyBaeThcA IIpoIllec,
AKUN MOKHA ONHCATH CYMapHUM PiBHAHHAM:
6CO, + 6H,0 = C;H,,04 + 60,1. OKuCHUKOM TYT €
BYIVIEKMCJIUN Ta3, a BigHOBHUKOM — artomu Oxcu-
TeHy y CKJAaAi BOIH.

O0Min peuoBuH i eHeprii B KiiTmHax BinbGyBaeThca
B XOJi YMCJIEHHUX OKMCHO-BiTHOBHUX peakIriii. IIpo-
Iecu AUXAaHHA, TpaBjieHHs — yce e JaHmoru OBP.
ITeperBopenus eneprii, 1o 3BinbHsAeTbCA mig uac OBP,
Ha eHeprito ximiuHux 3B’a3KiB Mosekya AT® Bigoy-
BA€ETHCSI B MiTOXOHIPifAX.

Byzan-sika peakIig TOPiHHA € OKMCHO-BiZHOBHOIO.
I3 maBHiX-TaBeH ropiHHA € AKepesIoM eHeprii AJid JIio-
nuHU. [lomupeHuM BuAOM HaJiMBa € AepPeBUHA, ii ro-
DiHHS MOXXHa OIIUCATU PiBHAHHAM, 3BOPOTHUM [0 IIPO-
necy dorocunresy: C.H,,04 + 60, = 6CO, + 6H,0.

THUTTA TAKOK € OKHCHO-BiTHOBHUM IIPOIIECOM, II[O
BimOyBaeThCs 3a yuyacTi OakTepiii. Y pe3yabTaTi THUT-
TS BUALIAECTLCSA €Heprid, HeoOXigHa IJIs KUTTE1A/Ib-
HOCTi mMux GakTepiii. MiJbIIOHK POKiB TOMY 3aBIAKU
UM IIporecaMm c(popMyBaIMUCsI KOPUCHI KOIAJIWHMU.

Bpoainaa — 11e oauH IpPUKJIAL IPUPOSHUX OKUCHO-
BigHOBHUX peakiIiiii. Ileit mporec BimOyBaeThca 3a
yuacti rpubiB, AKi TaKMM YMHOM HOOYBAlOTH HEOO-
xXigHy emepriio. JIroguHa BUKOPUCTOBYE OPOMiHHSA I
BUTOTOBJIEHHSA KBaIlleHUX OBOYiB, APisKIKOBOTO Tic-
Ta, KMCJIOMOJIOUHUX IIPOAYKTiB, CHUPY, IIMBA TOIIO.

V¥V KuBUX opraHisaMax MOKYTb BimOyBaTucsa i1 HebGa-
JKaHi MPoIeCH OKMCHEHHHA, HACJIiJKOM YOro MOXKYThb
oytu myranii [JHK Ta saxBoproBaHHs, 30KpeMa pakx.
I samobiranHa IIbOMY iCHYIOTh PEUYOBMHU-aHTUOK-
CHUIAHTH, IO BUSABJISIOTH BiTHOBHI BiacTuBOCTi. BoHn
B3A€EMOJIIOTh 3 HAJIHUIIKOBAUMU OKHCHUKAMU B Op-
ragismi # «HelTpanizyooTh» ix. Halnmomwupenimum
aHTHOKcuganToM € Bitamin C.

Koposia — 1me OaraTocragifiumii OKHUCHO-Bif-
HOBHUIU IpoOIleC, IO ONUCYIOTh pPiBHAHHAM
4Fe + 30, + 6H,0 = 4Fe(OH);. Koposiro moxHa
HA3BaTHU MIPOIECOM, SKUH € MPOTUICKHUM NOOYBaH-
HIO MeTajJiB Ha 3aBojgax. lleil mpollec TPU3BOIUTH
10 TOIIKOMKEHHS MeTaJIeBUX KOHCTPYKILiil.




3HauyeHHA OBP y texHiui

JoGyBaHHs eHeprii 3 OyIb-AKOro MajJuBa I'PYHTYETHCA HA OKUC-
HO-BimHOBHUX peakiiax. Hampukiaazn, y ABUTYHAX BHYTpPimI-
HBOTO 3TOPSAHHA Bi0yBaeTbCcA peakIlid 3TropAHHS OEH3UHY.
Eneprisa, mio BuginsgeTsca B pe3ysbTaTi peakilii, IepeTBOpIO-
€TbCA HAa MEeXaHiUHy eHepriio IJid IepeMillleHHsS aBTOMOOiJsA.

V sBuuaiinux OaTapeiikax Tako:k BimbyBatorhecsi OBP, enep-
rig Big AKUX IEePEeTBOPIOETHCA HAa EJeKTPUUYHY eHepriio.
Taki m:Kepesa eJeKTPUUYHOTO CTPYMY HA3UBAIOTh TaJib-
BaHiUHUMU eJjieMeHTaMu. ¥ Oarapeiini BimOyBaeTbca pe-
aKIlisdg, AKYy CXeMaTHYHO MOXKHA OIIMCATH PiBHAHHAM:
Zn + MnO, = ZnO + MnO. AxkymysaAaTopu B aBTOMOOLIAX,
HOYTOyKax Ta MOOiTbHUX TejiepoHAX — Ile TAKOXK rajbBa-
HiUHi eleMeHTH, B AKUX BimOyBaroThbca pisHi OBP.

V nmaauMBHHX ejIeMEHTaX eJIeKTPUUYHA €Heprisd BUPOOIAEThCS
BHACJiIOK OKMCHO-BimHOBHOI peakiiii ropinus. IlepcrexkTus-
HUM € MAJUBHUI eJIeMEeHT, ¥ AKOMY BinOyBaeThbCs 3rOPSAHHS
BOJIHIO, OCKIJIbKM €IWHUM HOPOAYKTOM Iliei peakiiii € Bopa.
ABTOMOOGiII 3 TAKMMU HAJIUBHUMHU eJIeMEeHTaMUu OYAYyTh €KO-
JIOTiYHO YMCTUMMH.

OKMCHO-BiTHOBHI peakKIlii € 0OCHOBOIO MeTOAy TaJbBAHOILIACTH-
KM — TOKDUTTS IOBEPXHi TOHKKM ItapoM mertany. Ha Bupi6
OyAB-IKOI CKJIQAHOCTI 3 OyAL-IKOTO MaTepiany (mepeBuHU,
rimecy, ImJacTMacu) HAaHOCATH Iap MeTayuy (30J0Ta, cpibua,
xpomy). IlvuM MeTOOM HAHOCATH IO30JI0TY Ha JePeB’AHiI BUPO-
01, XPOMYIOThH JeTaji aBTOMOOLIiB, MOOYTOBOI TeXHIKM TOIIO.

Vci meradypriifHi mpoiecu — no00yBaHHA MeTaJiB — HEMOMK-
suBi 6es OBP. Meranu (3a71i30, Miib, CBUHEIlb TOII0) BigHOB-
JIIOIOTH 3 PYAY KOKCOM (CIeriajbHO OOpOOJIeHUM BYTLLIAM).
AuroMiHif 3 pyau BiZHOBIIOIOTH €IEKTPUYHUM CTPYMOM. 3a
BUITYCKOM YOPHUX MeTAJIIB YKpaiHa Iocizae oxHe 3 TPOBiA-
HUX Micpb y cBiTi.

Be3 OBP memo:KIuBUil XiMiUHUI aHAI3 JeAKHMX pedyoBHH. I3
BUKOPUCTAHHAM PiBHUX PeareHTiB BU3HAUAIOTh KOHIIEHTPAIIi0
KIUCHIO, HoHiB @epymy Fe?' i Fe?™ a6o Xpomy Cri* y cymi-
max. Taxo:x 3a momomororo OBP Mo)kHa BU3HAUUTH BMIiCT

BiTaminy C (ackopb6iHOBOI Kuca0TH) V QPYKTAX, COKAX TOIIO.

Peaxrnia asory 3 Bogmem N, + 3H, = 2NH,; Takox € oKucHO-
BimHOBHOI0. Ha 11iii peakiiii I'pyHTyeTbCA BHPOOHMIITBO a30T-
HUX d0OOpuUB Ta BUOyxoBuX peuoBuH. Ileit mermeBuii cmoci6
CUHTEe3y aMOHiaKy [IO3BOJIMB IIiJBUIIUTH BPOKANHICTL Ciiab-
CBKOTOCIIOAAPChKUX KYJbTYp. B YKpaiHi aMoHiaK CMHTE3yIOTH
Yy BeIuKuX obcarax Ha migmpueMcTBax «PiBmeazor», Uepkach-
KNl «A30T» TOILIO.
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R
o

KnouoBa igen

OKUCHEeHHA 1 BiAHOBNIEHHA — MPOTWIEXKHI B3aEMOMOB'A3aHi npouecy i nona-
raioTb B 0O6MiHi eneKTpOoHiB.

KoHTponbHi 3annTaHHA

175. Aki peakuii Ha3nBalOTb OKUCHO-BiAHOBHMMIK? HaBeAiTb Npuknagn oKMUCHo-
BiHOBHWX peakLin y npupogdi n nobyTi.

176. [JanTte BU3HAYEHHA NOHATTAM KOKUCHUKY, «BiAHOBHUKY, KOKUCHEHHSAY, «Bif-
HOBJIEHHA» 3 NO3MLi eneKTpoHHoI Teopii OBP.

177. Yn MoXKHa Oynb-AKUIA NpoLeC OKUCHEHHS CXapaKTepu3yBaTh K FOPIHHA?
A un MOXHa 6yab-AKUIA NpoLec ropiHHA Ha3BaTW MPOLECOM OKMUCHEHHSA?

3aBAaHHA ONA 3aCBOEHHA MaTepiany

178. BusHauTe, AKi 3 HaBedeHMX peakuil € OKUCHO-BigHOBHUMM. [Ina OBP no-
3HauTe CTPINKOK HaMPAMOK NepeHOCy eNeKTPOHIB Ta iX YMCNO, AK Ha Cxe-
Mi Ha c. 90.
a) 2Na+2H,0=2NaOH +H,T; £) CuO+2HCl=CuCl,+H,0;
6) MnO, +4HCI= MnCl, +CIT+2H ,0;  e) Fe+2HCl=FeCl, +HT
B) 2AI(OH)3+3H SO, AIZ(SO4)3+6H O; € 2H,+0,=2H O
r) 6NaOH+P205:2Na3PO4+3HZO; ) 2AI+3S:AI253.

179. Y KOXHOMY PIiBHAHHI peakuii BM3HauTe enemeHTW, WO € BifHOBHUKaMWN
N OKNCHUKaMM:

a) N,+0,=2NO; R) 2K+2H,0=2KOH +H,T;

6) 3Mg+N,=Mg,N,; )2Pb(NO) 2PbO+4NOT+OT
B) Cl,+2KBr=2KCl+8Br,; €) Fe+H, so =FeSO,+H T

r) Fe+CuSO,=FeSO,+Cu; ) 5Cl, £op= 2PCl,.

180. [lna KOXKHOro npouecy no3HaqTe lu/lcno BigaaHMx abo I'IpI/IVIHﬂTI/IX enek-

TPOHIB, Hanpuknag: Cu 2e” —>Cu YKaXiTb, € nNpouec OKUCHEHHAM 4
BiJHOBJIEHHAM.

+2 +3 0 +2 +7 +4 0 +
a) Fe...—>Fe NN,...—2N; € Mn..—Mn; n H,..—>2H;
+2 0 0 -2 -3 0 0 +2
6) Fe.. —>Fe; A) 0,...—>20; X 2N...—>N,; i) Ca...—>Ca;
+5 +7 +2 -3 +2 +6 -2
B) N.. —>N e) Mn...—Mn; 3) N...—>N; K} S...—>S.

181. CxapakTepusyinTte 3HaueHHs OBP y nobyTi, TexHiui, npupogai.

182. Buipo6u 3i cpibna y pasi 36epiraHHA NPOTAroM TPMBANOro Yacy TbMsHilOTb
YHaCNioOK YyTBOPEHHA Ha MOBeEpPXHi Hepo3unmHHoOro apreHTym(l) cynboigy
YOPHOro Konbopy. BigHOBUTK 6/IMCK Cpibna MOXKHA KUM'ATIHHAM BUPOOY
B PO3UMHi COAM Pa3oMm 3 aniomiHieBOO $onbroto. fka peyoBrHa B LibOMY
BMMNafKy Oyfie OKNCHMKOM, a ika — BigHOBHMKOM? CKNagiTe PiBHAHHS L€l
peakuii.

183. BinbHi pagukanu B opraHiami (YaCTUHKM 3 HecnapeHuMn eneKkTpoHamu)
cnpuATb 3arnbeni KNiTMH abo iIXHbOMY NePEeTBOPEHHIO Ha PaKOBI KNITUHW.
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HelTpanizyBaTtu Ailo BinbHUX paguKaniB MOXKYTb AeAKi peYyoBMHU, AKi Ha-
31BalOTb AHTUOKCMAAHTAMKM, HanNpuUKag ackopbiHoBa kucnota. Mpunyc-
TiTb, AKi BNACTMBOCTI (OKMCHMKIB UM BifHOBHUKIB) XapaKTepHi ANA BiNbHUX
pafvkanis Ta aHTUOKCUAAHTIB.

§ 16. OKNCHUKN N BiGHOBHMKN

MpuragainTe:

+ AK BM3HAYMTN MOXIKMBI CTyNeHi OKUCHEHHA enemeHTiB (3a § 14);

+ MeTasiyHi enemMeHTN POo3MilleHi NepeBaXXHO B HWXKHIM NiBi YyacTuHi MNepiognuHoi
CMCTeMW, @ HEMETaNiYHi — Yy BEPXHill npasil.

OKNCHUKN N BiAHOBHUKN

AtomMu XiMiUHUMX eJeMeHTiB, IO E
. MEHTH:
mepe0yBalOTh y BUIIOMY CTYIIEHI OKMC- Jaeme .
. * Yy BUIIOMY CTyIIeHI OKHCHEH-
HEeHHs, MOMXYTb OYTH TiJILKM OKMCHU- .
. . HA — TiJIBbKU OKUCHUKWH;
KaMI:I, OCKiJIBKM BOHUM MOYKYTh TiJIbKH .V HIDEUOMY — TiNBKE Bil-
OpUAMATH eJeKTPOHU. HOBHIKI,
EnemenTz B HMIKUYOMY CTyHeHi .y IpOMiKHOMY — i OKHCHH-
OKMCHEHHS MOMKYTh OyTHM TiIbKM Bin- KU, 1 BITHOBHUKH.

HOBHUKAaMU, OCKiJIBKM BOHU MOXKYTb
TiTLKU BiggaBaTH eJeKTPOHU. SIKIIO ejleMeHT IepedyBae B IIPOMiKHO-
MY CTYIIeHi OKMCHEHHSA, TO BiH MOKe AK IpUHMaTH, TaK i BigmaBaTu
€JeKTPOHU, OTIKe, MOJKe BUSABJSITH BJACTHUBOCTI SK BiHOBHHKA, TaK
i okucHuUKa. XapaKkTepHi CTylleHi OKMCHEeHHS HesIKNX eJIeMeHTiB Ta Bina-
moBigHi iM cmonyku HaBenmeHi B lomaTry 2.

Hanpukaaz, posrasaasmo Cyabdyp i xapakTepHi IjA HBOTO CIOJIYKHU
3 PiBHMM CTyHeHeM OKINCHEHHS IIbOT0 eJIeMeHTa. ¥ TiaporeH cyJabdimi
CcTyImiHb oKucHenHs Cynbdypy € HMXKUYMM i JOpiBHIOE —2, 30BHIIIHiN
eHepretuuHuil piBeHb Cynbdypy € 3aBepIlIeHUM i BiH MOKe TiJIbKU Bif-
maBatu emekTpoHu. OT:ke, Cyabdyp 3i cTymeHeM OKMCHEHHA —2 MOMKe
OyTH TiIBbKU BiJHOBHUKOM:

+4e” (N0 ABa eNeKTPOHW O KOXKHOro aToMa)

-2 o' 0 Do
2H,S + 0, — 2S + 2H,0
~_ ¥

—4e” (No ABa eNeKTPOHWU Bif KOXHOrO atoma)

Bummuii crymniab okucuenns Cyabdypy A0piBHIOE +6, 1110 BiH BUSBISE,
HAIIPUKJIAL, ¥ cyJabdaTHiil Kucaori. KonnmenTpoBaHa cyabdaTHa KHUCJIOTA
MOKe OKMCHIOBATH 0araTo PeYOBWH, i OKMCHI BJIACTHMBOCTI B IUX BUIIA[-
Kax BuaBisae came Cyiabdyp, AKUHA y CTyIeHi oKMcHeHHA +6 BigmaB yci
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€JIEKTPOHH! i3 30BHIITHLOIO €HEePreTHYHOT0 PiBHA i Temep MOMKe TiIbKU
iX mpuegHyBaTH, TOOTO OYTH TiMIBKU OKMCHUKOM:
+4e” (No fBa eneKTPOHW A0 KOXHOro aTtoma)
T
46’ 0 d +4
2H,S0, + g — 280, + EOZ + 2H,0
~—
-4e”
Y npomixkHUX cryneHax oxkucHeHHsa — 0 (y cipii) Ta +4 (Hampukaaz,
y 80,) — arom Cynbdypy Moke AK NPUETHYBATH, TaK i BiAgaBaTu ejex-
TPOHU, BUABJSIOUN SK OKHCHi, TaK i BigHOBHI BiacTuBocTi. BiH Moike
BigHOBJIIOBaTHCS a00 OKMCHIOBATUCA O Pi3HUX CTYIIEHIB OKHMCHEHHS, II[0
OPOiJTIOCTPOBAHO HA CXeMi:

. OKMCHEHHA
BinHoBneHHsA

/\ —6e”
+2e 4"

| Iy
T >

1
CryniHb -2 0 +4 +6
okucHeHHa H_S S SO H.SO
2 lde- 2 5o 2774
Cynodypy ae N7
+6€~
BigHoBneHHs OxuncHeHHsA
HwXunin cTyniHb OKUCHeH- T1POMIXHi CTyneHi OKUCHEeHHA Buwuin ctyniHb okuc-
HA (TiNbKM BiGHOBHUK) (i OKMCHMK, i BiAHOBHUK) HEHHSA (TiNbKN OKMCHUK)

Hanpurnazn, mig uac Blaemofii cipxu 3 BogHeM Cyian(dyp BUABJIAE

OKNCHi BJIaCTHBOCTi, a y B3a€MOJii 3 KUCHEM — BiTHOBHi:
+2e” +4e
_— T PR
"o 0 +1-2 0 o' +4-2'
S + H, — S + 0, —» SO.
e 7 S~ A T

OT:xe, OOUH XiMiUHUH eJIeMEeHT 3aJIeKHO BiJl CTYIIeHA OKUCHEeHHS, IO
BiH BUABJSE B Ti#f M iHNIIH cmoayii, MoKe OyTHM AK OKMCHUKOM, Tak
i BigHOBHMKOM. {14 BM3HAYeHHS MOJXKJIMBOCTiI BCTyIaTH B Ti um iHOIi
peakiii HeoOXiJHO MHOPIBHATU CTYIiHL OKMCHEHHS eJeMeHTa B IIeBHil
CIIOJNIYIIi 3i CTyHeHAMU OKUCHEHHS, II0 MOKe BUSBJIATU €JeMEeHT, I'PYH-
TYIOUYUCh Ha Oym0Bi #0OT0 eIeKTPOHHOI 000JOHKU.

MNowwnpeHi peyoBMHU — OKUCHUKU

OkucHi BiacTWBOCTI HalbijbIlle BUpPaKeHI B TUIIOBUX HEMETAaJiB
(rajoreHu, KHCEHb, CipKa), a TaKOXX y AeAKUX CKJIAIAHUX PEUYOBUH, IO
MiCTATL XiMiuHI eIeMeHTH Yy BMCOKHX CTYIEHSX OKMCHeHHs (+5..+7).
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Rucenp O, — nalinomupenimuii Ha 3eMJi OKUCHUK. Bin
3IaTHUH OKMCHIOBATH 0araTo IPOCTUX i CKJIAAHUX Pedo-
BUH, yTBOpIoloum okcuau. Ili peakiil cympoBOIKYyIOTHCA
BUIIJIEHHAM BeJINKOI KinbKocTi Temmotu. Ilpu mpomy cam
KHCEeHb BilIHOBzJIIOGTLCH 0 HUIKYOTO CTYIeHs OKMCHEHHS:

0 —
O,+4e” —>20.

HavicnnbHiui OKUCHUK cepefi MpocTuX pedosuH — ¢drrop F,.
3a 3BMUaiHUX YMOB BiH pearye 3 OiJbIIiCTIO PEYOBUH,
a B pasi HarpiBaHHSA OKWCHIOE ¥ 0JIaropoaHi MeTaau — 30J10-
TO 1 IL1aTUHY. B aTMocdepi (hTopy ropuTsh HaABIiTH Bojga. PTOp
y JKOIHOMY BUIIQJKy He MOKe OyTH BiZHOBHUKOM, OCKijb-
Ky Pyop He BUABJAE MOSUTHMBHOIO CTYIIEHA OKUCHEHHSA.

Kounenrposana cyasdarna kuciaora H,SO, — cunpauit
okucHuK 3aBaaku Cynbdypy. Haliuacrime B peaxiisx
BiH BiIHOBJIIOETHCS OO CTYNEeHs OKUCHEHHs +4, yTBO-
protoun cyabdyp(IV) oxcux SO,. Posbasnena cyabparua
Kucjora — cJaabKuili OKMCHUK, OCKiJIbKK B IbOMY pasi
oxucHuUKOM € #oH Iigporemy HT.

HirpatHa kmuciaora HNO3 — CHJIbHUI OKHCHUK 3aBASIKU
Hirporeny. Ilix yac peakijiii BiH BiZHOBJIIOETHCA 10 PiBHUX
CTYIIeHiB OKHMCHEHHs: Big +4 mo —3. CyMimn KOHITeHTpOBAa-
HUX HITpaTHOI Ta XJOPHUIHOI KHCJIOT («IlapCchKa Boma») pea-
rye HaBiTh i3 3ooToMm i miaTunolo: Au + 4HCl + HNO,; =
= HAuCl, + NOt + 2H,0.

Ramiit mepmanranar KMnO, — oauH i3 HalBaKJIMBiMIMX
peareHTiB y ximiuHmMx Jslaboparopiax. Bin BusaBise cuabHi
okucHI BiacruBocri saBggku Manrany. Moro BEKopucTO-
BYIOTh SIK OKHCHUK B OpPTaHiuYHOMY CcuUHTe3i, XimMiuHOMYy
aHaxisi, mua jgaboparopHoro modysaHHs KucHio. IIIupoxo
3aCTOCOBYIOTh Y MEIUIIMHI AK aHTHUCEIITUYHUN 3acif.

Raaniit muxpomar K,Cr,0, — IiHHW# OKMCHUK, AKWIA 3aCTO-
COBYIOTH JAJIs1 BUPOOHUIITBA GapBHUKIB, AyOJEeHHA IIKipw,
y miporexHiri, sxkuBonuci. Moro cymimr i3 KoHIIEHTPOBAHOIO
cyab}haTHOI0 KHCJIOTOI (XPOMIIIK) BUKODPWCTOBYIOTH IJIS
MUTTSA CKJISIHOTO JIa0OPATOPHOIO IIOCYAY, II[00 II030yTHCS
HeIIOMiTHUX IIJIAM.

Tigporen mepoxcun H,O, — momupenwuii y ximiunux Ja-
6oparopiax peareut. ¥ HboMy OKCHUIeH BUABJIAE CTYIiHb
OKMCHEHHA —1, 110 € OPOMIKHUM [AJS HBOTO, OTMKe, Til-
pOTeH IIepOKCHJ MOKHA BUKODPWCTOBYBATH i AK OKHUCHUK,
i 9K BiZHOBHUK.
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MNownpeHi peyoBMHU — BIQHOBHUKN

BigHOBHI BJacTHMBOCTI XapakTepHi AJsa 6araTboX MHPOCTUX PEUYOBUH
(MeTanum Ta mesaki Hemerasu (BONEHBb, BYIJIEIlb)), a TAKOMK [JISA CIOJYK
HEeMEeTAIIYHUX €JIEMeHTIB y HMIKUNX CTYIeHAX OKucHeHHdA (—4...—1): H,S,
NH,, HI, CH, Tomo.

Hadinomupenimum BiJHOBHMKOM y IIDOMUCJIOBOCTi € BYT-
Jelb, a caMe KOKC, AKKUI J0OYBaIOTh CIIeIliaJIbHOI 00POGKOIO
Byrisnsa. Kokc BUKOPUCTOBYIOTH AJIA BiIHOBJIIEHHA METAJiB
3 okcugis: PbO + C = Pb + CO.

Bopens H, — momwpenui BilHOBHUK. Moro Tako:x BuKO-
PUCTOBYIOTH OJIA B1JHOBJICHHSA METAJI1B:

MnO, +2H, = Mn + 2H,0.

Yepes BorHeHeOE3IIEUHICTh BOJEHb HE TAKHUUN IOMINPEHUH
y IPOMMCJIOBOCTi, AK KOKC, ajie B PeaKIisixX 3 BOJHEM [0-
OyBAIOTh MeTaJId 3HAYHO BHUIIOI AKOCTi (umcTirmi).

Meranun — TUIIOBI BiTHOBHUKM, MIPUYOMY UYUM JIiBiIlle po3-
TAIIOBAaHUY MeTajJ y PAAY aKTHUBHOCTi, TMM CMJIBHINIi Iforo
BigHOBHI BiacTuBOCTi. IleAKi MeTanu 3acTOCOBYIOTH Y IIPO-
MUCJIOBOCTi [/ BiZHOBJIEHHS iHIINX MeETAaJiB 3 OKCHUIiB:
Cr,05 + 2Al = AL,O; + 2Cr.

%

KniouoBa igesa

XimMiuHi enemeHTN y BMILOMY CTYMeHi OKUCHEHHA MOXYTb BUABAATW TiNbKK
OKWICHi BAAaCTUBOCTI, Y HUXYOMY CTyNeHi — TiNbKW BifHOBHI BAAaCTUBOCTI. AKLLO
enemeHT nepebyBa€e B MPOMIXKHOMY CTyMNeHi OKWCHEHHSA, BiH Moxe OyTn AK
OKWUCHUKOM, TaK i BifHOBHUKOM.

[ 22

Q KoHTponbHi 3annuTaHHA

184.B AKkomy CTyneHi OKUCHEHHA eneMEeHTVN MOXYTb BUABAATA BNACTMBOCTI:
a) TiNbKW OKWUCHI; 6) TiNbKW BiAHOBHI; B) i OKUCHI, i BigHOBHI? Bignosiab no-
ACHITb.

185. HaBepitb npuvknagn peyvyoBuH, WO BUABAAIOTb CUSIbHI OKUCHI 1 BiAHOBHI
BNacTMBOCTI. [MOACHITL CBill BUGIp.

186. AK 3aneXnTb aKTUBHICTb aTOMIB efleMeHTa B OKUCHO-BIAHOBHMX peaKuifx
Bifj 1Oro CTyneHa OKUCHEHHA?
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s

3aBpaHHA OnA 3aCBOEHHA MaTtepiany

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

Yn moxe BUABNATW BiAHOBHI BnacTnBocTi: a) atom ®nyopy; 6) dnyopua-
ioH; B) atTom Hatpito; r) noH Hatpito? Bignoiab NoAcHiTb.

Yomy GTOp i KMCeHb y XiMIYHMX peaKLifix € NepeBaXXHO OKMCHMKamn? Un
iCHYIOTb e NPOCTi PeyoBUHMU, AKI ByNn 6 TiNbKU OKMCHUKAMU YU TiNbKK
BiAHOBHMKamn? BignoBiab NOACHITb.

Y KOXHOMY pAfy peyoBVH 3HaMAITb efleMeHT, WO MICTUTbCA B YCiX TPbOX
peyoBrHax. BusHaute NOro cTyniHb OKWCHEHHA B YCiX LMX Crosykax. 3a
CTyMNEeHEeM OKMUCHEHHA BM3HauTe, B AKill PEYOBIHI Lieil enemMeHT Moxe 6yTu
TiINMbKN OKNCHUKOM, Y fIKIl — TiNbKW BiAHOBHWKOM, @ B AKill — BUABNATU
AK OKWCHI, TaK i BigHOBHi BNacTUBOCTI.

a) NaH, H,, HC; r) HCl, Cl,, HCIO;

6) NH;, NO, HNO;; n) Cr, CrCly, CrOy;

B) H,S, SO,, H,SO,; e) Mn, MnO,, KMnO,.

CKnagitb pPiBHAHHA peakLill ropiHHA B KWUCHi HaBe4eHUX PEYOBUH Ta BU-

3HauyTe efleMeHT-BiJHOBHMK.

3anizo, BoaeHb, docdop, rinporeH cynbdia, kapboH(ll) okena, metaH CH,.
CknagiTb PiBHAHHA FOPiHHA KaNbLilo B KNCHi. ATOMU AKOI peYoBUHM BTpa-
YaloTb ENEeKTPOHM, a AKOI — NpuiMatoTb? Ha3BiTb OKMCHUK i BiAHOBHUK.
Cknagitb PIiBHAHHA peakuili BifHOBNEHHA BOAHEM TaKMWX PEYOBUH:
sonbdpam(VI) okeng, xpom(lll) okena, TutaH(lV) okeuga.

Y KOXHill peakuii BU3SHaUTe enemMeHT-OKUCHUK.

3anizo moxHa Jobytu BigHoBneHHam depym(lll) okcmupy Byrneuem, Bog-
HeMm, antomiHiem. CknagiTb BiANOBiAHI PiBHAHHA peakuiin. Ha3BiTb OKNCHMK
i BIQHOBHUK Y KOXHill peakuii.

B antomiHiin 6pomifi AnomiHinn nepebyBae y BULLOMY CTYMeHi OKUCHEHHS,
a bpom — y HWKUYOMy. AKMIA enemMeHT Yy Uil cnonyui moxe 6yTV OKUCHU-
KOM, a AKNN — BiAHOBHMKOM? BianoBiAb MOACHITb, BUKOPUCTOBYIOUN PiB-
HAHHA peakuii: AlBr; + 3Na = 3NaBr + Al; 2AIBr; + 3Cl, = 2AICI, + 3Br,.
[ekinbka cTonitTb TOMy KapTvHu nucanu dapbamu, Wo MicTMAM CBUHLEBI
6invna. 3a 6arato poKiB TaKi KapTUHW AYy»e NOYOPHINM BHACNiILOK nepe-
TBOpeHHA 6inun Ha natombym(ll) cynbdiag yopHoro konbopy. Mig vac pec-
TaBpaLii KApTUH X 06PO6NIOIOTL PO3UNHOM FiAPOreH NepoKcMay, 3aBAAKN
yomy yopHwuii nombym(ll) cynbdin okncHioeTbca ao 6inoi peuoBuHY, B KN
Cynbdyp BUABNAE CTYNiHb OKMCHEHHA +6. Ha AKy cnonyKy nepeTBOpIOETb-
ca nnombym(ll) cynbdin? Cknagitb piBHAHHA Li€l peakuii. ik BU BBaxkaETe,
UM MOXHa rAPOreH NepoKCcMA BUKOPUCTOBYBATU ANA BUOINIOBaHHA Cpi6-
HUX BUPOGIB, WO TEMHilOTb yHacnigok nokputta apreHTym(l) cynbdigom?
Ak BM BBaXa€Te, B AKOMY MOBITPI WBMALWE NOTbMAHIE Cpibo: y ynctomy
umn 3abpynHeHomy? CKnafiTb nnaH ekcnepuMeHTy, AKW Mir 6u foBecTn
Bally AYMKY.

Y popatkoBUX gxepenax 3Hangitb iHGopmalilo Npo BUKOPUCTaHHA OKUC-
HO-BiJHOBHUX MpoLeciB y NoByTi 1 MPOMUCNOBOCTI.



§ 17. CKnapgaHHA piBHAHb OKNCHO-BiIAHOBHUX peaKLuin.
MeTtop eneKTpoHHOro 6anaHcy
MpurapanTte: MONEKYNV HaBeAEHNUX NPOCTUX PEUOBUH € BOXaTOMHUMU: BOAEHb H.,

asot N, kucenb O,, ¢1op F,, xnop Cl,, 6pom Br, Ta vioa ..

MNoHATTA NPO enekTPOHHUI 6anaHc. CXxeMn OKUCHEHHS
Ta BigHOBJIEHHSA

PiBHAHHS OKMCHO-BiTHOBHUX peakIliii, AKi Mu ¥ pasi minsumenus
BJKe POBIVIAHYJM B HOmepedHix maparpadax, BU- CTYIeHsT OKMCHEeHHs
TJIATaI0Th JOCUTH 3BUYHO: i B peareHTax, i B IIpo- aToM Bimmae
OYKTax peakiii sammucaHo He OiibIie JBoX (GopMy.I €JIeKTPOHU;
pevuoBUH. AJle YACTO TPAILISIOTHCA PiBHAHHSA peak- Y pasi 3HMKeHHA —
i, me i B peareHrax, i B IpogyKTax 3aInCcaHO npuiimac.

mo Tpu uu Oinbine popmy. [[i6bpatu KoedimieHTH
I TaKUX PiBHAHBb AOCUTH CKJamZHO. TOMy B IMX BHUIAJKaX CKJIAZAIOTh
TaK 3BaHUI eJIEKTPOHHUU OajsaHc. ¥ 9 Kjaci Mu poO3TJIAHEMO CKJAaJaHHSA
€JIEKTPOHHOTO 0ajlaHCy JJisi IIPOCTUX OKMCHO-BiTHOBHUX peakIiii, aJe
B MOJAJILIIIOMY BaM MOKe 3HAmOOuTHCA Ai0paTu KoedillieHTH B CKJAmHi-
IINX PiBHAHHAX, a 3p00UTH e 0e3 eJIeKTPOHHOro 6aJjiaHcy Oyae CKJIaIHO.
BakauBuM eTamoM IIifi yac CKJIAJaHHSA eJEKTPOHHOTO 0aaHCy € 3amuc
cXeM MpoIleciB OKMCHEHHS ¥ BimHoOBJIeHHA. Taki cxemMu BaM y:Ke 3HaMomi
3 IBOX momepenHix maparpadis, a 3i cxemaMmu yTBOPeHHA HOHIB BU O3HAa-
momuancea y 8 Kiaci. Aje xoTijocsa 6 aKIeHTYBaTH yBary Ha iX CKJIAJAaHHI.
Ilig wac ix cKJamaHHA HeoOXimHO maM’sSTaTH, IO €JeKTPOH Mae€ He-
raTuBHUN 3apAn —1: AJA OiZBUIMEHHS CTYIeHA OKUCHEHHS aToM Mae
BigaTy esieKTPOHU (HETaTWBHI 3apsaau), a AJid SHUYKEHHSA — IPUAHATH.
IIpoanasisyiiTe cxeMy OKMCHEHHS Ta BiTHOBJIEHHSA e€JIEMEHTIB i 3Bep-
HIiTH yBary, 110 CyMapHUH 3apsaj B 000X YaCTHUHAX IIUX CXeM OJHAKOBUIA:

0 +3 -2 0 +4 +5
Al-3e — Al S—2¢ —>8S N-e¢ —N
0-3-(-1)=+3 -2-2-(-1)=0 +4-1-(-1)=+5
0 -2 +3 +2 +6 -2
O+2¢” >0 N+e — N S+8e — S
0+2-(-1)=-2 +3+1-(-1)=+2 +6+8-(-1)=-2

CknagaHHA enekTpoHHoro 6anaHcy ana OBP

OcHOBHUI HOPUHIUI CKJIAZAHHSA €JeKTPOHHOro OajlaHCy IIOJIATAaE
B TOMY, II[0 B OKMCHO-BiTHOBHUX PEAKIiAX €JIEKTPOHU MHEePeXOAdATh Bif
OJHOIO aToMa A0 iHIIIOTO, TOMY YHCJIO €JIEKTPOHIB, BiAJaHUX BiJHOBHU-
KOM, Ma€ JOPiBHIOBATH YMCJY €JeKTPOHIiB, MPUHAHATUX OKNCHUKOM.
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1A ckaagaHHA eJIEKTPOHHOTO 0aJIaHCy CJiJl ZOTPUMYBATHCA IIEBHOTO
agroputrmy. PO3riasgHbMO HOro Ha IMPUKJIaJaX.

IIpurkaanx 1. I[oGepiTh Koe(dillieHTH MeTOAOM €JIEKTPOHHOTO OajaHCy
I piBHAHHA peakitii Bzaemozii pepym(IIl) okcuny 3 uagauM rasom:

Fe203 + CO — Fe + CO,

1. BusHauaeMoO CTyIleHi OKMCHEHHs BCixX XiMiUuHHX eJIeMeHTiB, IIO
MicTATBCA YV CKJIAAi peareHTiB i MPOAYKTIB peakIrii:

+3 -2 +2-2 0 +4 -2
Fe, 0;+CO—Fe+CO,

2. BusHauyaeMo ejIeMeHTH, IO 3MiHIOIOTL CTYIeHi OKMCHEHHS:
+3 0
depym 3minoe 3 +3 Ha 0: Fe — Fe
+2 +4
Kap6on 3wminmioe 3 +2 Ha +4: C—>C

3. Hnsa 3piBHAHHA 3apAAiB B 000X YacTMHAX CXeM HeOoOXigHO mo-
MKUCATH YMCJIO BigmaHux ab0 NPpUUHATUX eJeKTPOHiB. OTPUMY€EMO CXeMU
OKMCHEHHSI Ta BiJHOBJIEHHS:

+3 0
cxema BimHoBJeHHS: Fe+ 3¢  — Fe

+2 +4
cxeMa OKUCHeHHA: C—-2¢ — C

4. CyTb eJeKTPOHHOTO 0ajlaHCy MOJISTA€ B TOMY, IITO YKMCJI0 TPUAHSI-
TUX Ta BiAJaHUX eJeKTPOHiB Mae OyTu omHakoBuM. 11106 3piBHATH YHCIO
npuiiHATHX (y HAIIOMY BUIAAKY 3) Ta BigmaHux (y HAIIOMY BUOAAKy 2)
€JeKTPOHIB, HEOOXiTHO CXeMy BiTHOBJIEHHA IIOMHOMKWUTH Ha 2, a cXeMy
OKWCHEHHA — Ha 3. ¥ IbOMYy pasi B 000X cxeMaxX YHNCJIO eJeKTPOHiB

Ooyzne mo 6:
+3 0 +3 0
(Fe+3e” > Fe)-2 abo 2Fe+ 6e¢ — 2Fe

+2 +4 +2 +4
(C-2¢" > C)-3 a6o 3C—6e¢ —3C

3a3Buuail e 3aluCyIOTh V TaKuil ciocib6:

+3 0

Fe+3e —Fe X2
+2 +4 .
C-2¢ —C X3

Hna BusHaueHHA Koe@illieHTiB, Ha AKi Tpeba MOMHOMKHUTH CXEMU
OKVCHEHHS Ta BiJHOBJIEHHA, MOYKHA TAKOXX BUKOPHCTATH 3HAUEHHA Hail-
menmioro craijabHOTOo KpaTHOTOo (HCK) nyist umcsna eeKTpoHIB B 000X cXxe-
MaXxX. ¥ HAIIOMY BUIIAAKY NIPUHAMAEThCA 3 eJIEKTPOHMU, a BigmaeTrbca 2.



TEMA 2. XIMIYHI PEAKLIIT

Hna nmux uucen HCK = 6, oTike, o6uaBi cxemu Tpeba IIOMHOMKUTH Tak,
106 B 060x OyJsio mo 6 eJeKTpOHiB: mepiry — Ha 2, a Ipyry — Ha 3.

5. HMomamo mowyieHHO JIiBi I IpaBi 4YaCTWMHU CXe€M OKWCHEHHS Ta Bij-
HOBJICHHS 3 ypaxXyBaHHSAM IIOMHOXKeHHsS Ha Koedimientu. CxeMu peaxirii
IOMAIOTh TAK CaMO, K 3BMUYANHI MaTeMaTHUHi PiBHSHHSA, II[0 BU pPoOHTe
Ha YpOKax MaTeMaTHuKHU MiJ yac PO3B’A3yBaHHA CHUCTEM JiHIiMHUX PiBHAHD.
3BEPHITH yBary, 110 YMCJI0 eJeKTPOHIB ¥ CXeMaX OKWUCHEHHSA Ta BiTHOBJIEH-
HA — OPOTUJIEXKHI umcyia, TOMY IIiji Yac AOJaBaHHSA BOHU CKOPOUYIOTHCH:

%
7 —

OTpuMyeMO CyMapHY CXeMYy:
+3 +2 0 +4
2Fe + 3C — 2Fe + 3C
6. KoeimienTn B cymapHi#i cxeMi IOKa3yOTh, CKiJIBKM aTOMiB TOTO
Yy iHIIIOrO ejieMeHTa Ma€ OyTH B MOJIEKYJIAPHOMY PiBHAHHI. 3Bakamuu
Ha IIe, PO3CTABJAEMO Koe(dillieHTH B MOJIEKYJIAPHOMY PiBHSIHHI:

13 +3 +2 0 +4
ATomis Fe mae 6yTn 2Fe + 3C = 2Fe + 3C
2, ane y cknagi Fe,O / \
X yxe € 2, Tomy nze—3 Z \ 0 a4
pea dopmysoto Fe,0, 3 atommn C 2 atomn Fe 3 atommn C
NMWaeTbea 1, Ay \ \ / /
3a3BuyYail He NUWYTb

Fe,O, + 3CO = 2Fe + 3CO,

ITicnsa mepeHeceHHA KoedillieHTiB 000B’ A3K0BO HE00OXimTHO mepeBipuTH,
Uy 3PiBHAJIOCSA YKCJIO ATOMIB iHIIIMX €JIEMEHTIB, AKUX He 0yJ0 B cxeMax
OKMCHEHHS Ta BigHOBJeHHdA. ¥ HamoMmMy Bumaaky e Oxcures: B 000X
yacTHUHAX PiBHAHHA 3amnumcamo 1mo 6 atromis OKcureny:

Fe,0, + 3CO = 2Fe + 3CO,

7. Ilig uac odopMJIeHHA eJIeKTPOHHOro OajiaHCy TaKOX IIPUNHSITO
BKa3yBaTU NpoOIleCH OKUCHEHHA U BiIHOBJIEHHS Ta eJeMeHT-OKUCHUK
i exemeHT-BimHOBHUK. OT:Ke, OTPUMYEMO €JIeKTPOHHUII OajaHC, o(opm-
JeHU#N y Takuil cmoci6:
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Fe,0, + 3CO = 2Fe + 3CO,

+3 0 +3

Fe+3e — Fe ‘ X 2 | BiIHOBJIEHHH; Fe — OKucHHK

+2 +4 +2

C-2¢ —»C X 3 | OKMCHEHHS; C — BigZHOBHUK
+3 +2 0 +4

2Fe+3C —>2Fe+3C

3a TakuM aJropUTMOM MOXKHA HiOpaTu Koe@iiieHTH AJA PiBHAHHSA
O0yIb-AKOI OKHMCHO-BiJHOBHOI peakirii.

IIpukaanx 2. [[o6epiTh KoedilieHTH MeTOAOM eJIeKTPOHHOTO OajaHCy
I PiBHAHHS peakIlii B3aeMmomil aMoHiaky 3 KHCHEM 3a HasgBHOCTI Ka-
Tajaizaropa:

NH; + 0, —~—>NO+H,0

1. 3anmcyemo cxeMy peakIrii Ta 3a3HaUYaEMO CTYIEHiI OKWUCHEHHS eJje-

MEHTIB:

-3+1 0 +2-2 +1 -2
NH;+0, - NO+H, 0

2. CryneHi OKUMCHEHHS 3MiHIOIOTH:
-3 +2
Hitporen: ON%l\g
Oxcuren: O, — O (3BepHiTH yBary, 1o (GopMyaTy KHCHIO 3aINCy-

€MO y BUIJISII JBOXATOMHOI MOJIEKYJIH)
0 -2

3piBHioemo ymcio aromiB Oxcureny B cxemi: O, =20

3. 3piBHIOEMO 3apsAAU Ta AOMUCYEMO €JIEKTPOHU’:
-3 +2
N-5¢ - N
0 -2
0,+4e” - 20 (OCKLIBKHK €JIeKTPOHM NMPUIMAaIOTh ABa aToMu OKcH-
reHy, TO eJIeKTPOHIiB mMae OyTu 4)

4. 3piBHIOEMO UYMCJIO TPUNHATUX Ta BiAZaHUX €JEeKTPOHiB:

-3 +2 -3 +2
N-5¢ =N | x4 a6o 4N-20e —4N

0 -2 0 -2
0,+4e 20 ‘ x5 abo  50,+20e —100
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5. JlomamMo TOYJIEHHO CXeM! OKHCHEHHS U BiTHOBJIEHHS:

+2

OrpumyemMo 4N +5O — 4N + 100

6. Ilepemocumo Koe(illieHTH B MOJEKYJsApHe PiBHAHHS:

3 0 +2 -9
4N + 50, = 4N + 100
/ / \ \ :
N i 10 atomis O:
4 atomn N 10 atomis OkcureHy 4 somn J[r\f ] .
y cknagi NO
\i oA MoiKy" ©, / Ta 6 y cknagi H,0
ANH; + 50, = 4NO + G6H,0

ITepesipsaemo umciao atomis ligporemy: 4NH, + 50, = 4NO + 6H,0
(mo 12 B 000X uacTHWHAX).
7. OdopmiaeHuil eIeKTPOHHUN OajaHC BUTJIAJATHME TakK:
4NH, + 50, = 4NO + 6H,0

-2 0
02+ 4e” —-20 ‘ X 5 BiJHOBJICHH; O, — OKHuCHUK
-3 +2 -3
N-5¢ - N ‘ X 4 ‘ OKVCHEHHS; N — BigHOBHUK

-3 -2 42
502+4N —100+4N

IIpurkaanx 3. [[obepiTh KoedilieHT MeTOAOM €JeKTPOHHOTrO OaJiaHCy
nasa peakiii oxkucHeHHa Gepym(Il) xgopuay B KHUCIOTHOMY CEPEIOBUIIIi:

FeCl2 + 0, + HC] — FeCl3 + H,0
1. Bammcyemo cxemy peakIrii Ta 3a3sHaYaeMO CTYIIEHI OKMCHEHHS eJie-

MEHTiB:
+2 -1 0 +1 -1 +3 -1 +1 -2

FeCl,+0,+HCl - FeCl3+H2 O
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2. CrymneHi OKHCHEHHS 3MiHIOIOTh:
+2 +3
®DepyMm: Fe — Fe
0 -2
Oxcuren: O, — 20 (3 ypaxyBaHHAM 3PiBHIOBaHHA uncja aromis Oxcu-
TeHy)

3. 3piBHIOEMO 3apAIM Ta AOIMHCYEMO €JeKTPOHMU:

+2 +3 0 -2
Fe—-e—Fe O, +4e” 520
4. 3piBHIOEMO UYHCJIO MPUNHATHX i BigmgaHUX eJIeKTPOHiB:
+2 +3 +2 +3
Fe—-e— Fe x4 a6o 4Fe—4e~—4Fe
0 -2 0 -2
0, +4e” =20 x 1 a0o 10,+4e”— 20

5. Momamo IMOYJIEHHO CXeMU OKHCHEHHS W BiZHOBJIEHHS:

+2

4Fe A€ —
+
0 A

102 -
+2 0 +3 -2

Orpumyemo 4Fe+10,—4Fe+ 20

6. IlepemocuMo KoedillieHTH B MOJIEKYJISAPHE PiBHAHHAI:

+2 0 +3 -2
4Fe + 10, = 4Fe + 20
+/ 2 atomn OkcureHy \ 13 \ i
4 atomn Fe y cknagi 1 monekynu O, 4 atomn Fe 2 atomn O
\ (uncno 1 He nuwemo) \ /
4FeCl2 + 10, + HCl = 4FeCl3 + 2H,0

IlepeBipsemo umeao aromiB Xiopy Ta I'imporeny B JiBi#i Ta mpasiit
YacTHHAX PiBHAHHA:

4FeCl, + 0, + HCl —»  4FeCl, + 2H,0
Xiop: 4x2+1=9 4x3=12 HeoJHaKOBe

Tigporen: 1 2x2=4 HeOLHAaKOBe
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II106 spiBHATH uucyo aTomiB XJjopy Ta [igporeny, mepen (GopmMyJo0
HCI meobximHo moctaBuTu KoedirieHT 4:

4FeCl, + O, + 4HCI = 4FeCl, + 2H,0

7. OTpuMyeMO eJIeKTPOHHUH OaaHC:

4FeCl, + O, + 4HCI = 4FeCl, + 2H,0

0 -2 0
0,+4¢” —20 x 1 | BizaoBnennsa; O, — oxucHuk
+2 +3 +2

Fe—-e — Fe X 4 | OKMCHEHHS; Fe — sBigHOBHUK

+2 0 +3 -2
4Fe+0, »>4Fe+20

2 .
gg Kniouosa igen

CeHc eneKkTpOHHOro 6anaHcy Ana OKUCHO-BIAHOBHUX peakLili nonArae B 3pis-
HIOBaHHI YnMcna eneKkTPOHiB: BiAAaHUX BiIQHOBHWKOM i MPUMHATUX OKUCHU-

KOM.

4

3aBAaHHA AnA 3aCBOEHHA MaTepiany

198. Cknagitb PiBHAHHA peakuiln BigHOBNEeHHA BogHem nntombym(ll) okcmay,
kynpym(ll) okcmpy, HitporeH(lV) okcuay Ao npoctux pedyosuH. [JobepiTtb
[0 HUX KoedilieHT MeTOAOM enekTpOoHHOro 6anaHcy. Ha3BiTb OKMCHMKM

1 BiQHOBHUKWN.

199. [1o6epiTb KoediLieHT MeTOLOM eNleKTPOHHOro 6anaHcy. YkaxiTb OKNCHUK

i BIQHOBHUK.
a) Na + Cl, — NaCl;
6) P+ 0, = P,0g
B) P,O, + O, — P,O;
r) HgO — Hg + OZT;
a) H,S + O, = H,0 + SO,;
e) NH, + 0, » N, + H,0;
€) N, + Mg — Mg;N,;
x) Al + V,0, — ALO, + V;
3) NH, + SO, > N, + S + H,0;
n) FeCl, + H,S — FeCl, + SI + HCI;
i) FeCl, + KI — FeCl, + 1,1 + KCI;
K) CuS + HNO,(koHu.) — CuSO, + NOT + H,0;

n) Kl + Cu(NO,), — Cul + LL + KNO;
M) MnS + HNO; (koHy.) —

— MnSO, + NO,T + H,0;
H) NO + O, — NO,;
0) PbS + H,0, — PbSO, + H,0;
m) Mn,0, — MnO, + O,;
p) H,0, + HI - L + H,0;
o) NH, + F, = NF, + HF;
7) Al + H,50, — AL(SO,), + H,T;
y) Cu(NO,), — CuO + NO,I + O,T;
¢) NaBr + Cl, — NaCl + Br,;
x) H,S + H,0, = H,S0, + H,0.
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Mpurapanite: ofHIEID 3 O3HAK XiMIYHWX peakuin € BUAiNeHHA abo MoraMHaHHA
TENNOTWN.

EK30TepMmiuHi Ta eHOOTEPMIUHI peakuil
Bu B:ke 3HaeTe, 110 mig yac po3uu-
HEHHSA DPEUOBUH MOKE BUAIIATUCA abo
noryimHatuca eHeprid. Ilix gac ximiu-
HUX PeaKIliil peakIilifiHa CyMill TaKOXK
MOJKe BUALIATUA €HEPTil0 B HABKOJIMIITHE

Ex3orepmiuni pearmii:

« BimOyBaloThCA 3 BUIIJIEHHAM
TEeILIOTH;

« micnd imimiamii mpunuHg-
IOThCA, KOJIU 3aKiHUYYyeThCA

cepezoBuilie abo MOrJaIuHATH ii 3 HBOTO. OIVH 3 peareHTiB;
¥V 6inbmrocTi XiMiuHMX peaxiiiii emeprid + peakmiiiHa cymim mig gac
BUAIISAETHCA ab0 MOTIWHAETHCA y BU- peaxk1ii posirpiBaernca.

TJIAOl TEIJIOTH, & B IeIKUX PeaKIligXx —
y BUTJISAL cBiTJIA.

\ XimiuHi peakuii, o BigOyBalOTbCA 3 BUAINEHHAM TEMOTU, HAa3MBalOTb €K30-
¢ TepPMiYHMMN.

Srmo mig vyac peakirii TemsoTa BHUAIJSAETHCS, TO peakIliiiHa cyMirm
posirpiBaeTbcsa. ExzorepMmiunuMu € BCi peakIrii ropinusa Ta 6araTo iHmmx
peakniti. Hampursan, nig yac racimHa BamHa (B3aeMOZil KaJbIifl okcugy
3 BOJOI0) BUOIIAETHCSA TaK OaraTo TEIJIOTH, IO BOAa MOKe 3aKUIIiTH
M po3myInuTU TBepAy PeuoBUHY. Uepes3 Ile KaJbIili TiAPOKCUI TaKOXK
Ha3WBAIOTh «IYIITOHKOK» (Maj. 18.1):

CaO + H,0 = Ca(OH),

BaraTo TemsoTm BUAiNAETHCA TAKOXK I Yac peakIliii 3a ydacrti Xxi-
MiYHO aKTHBHUX PEUOBUH — TaJIOT€HiB, JIY;KHUX METAJiB TOIIO.

Hesaki eksorepMmiuHi peakiii He mo-
YMHAIOTHCSA OAPAa3y IicJasA 3MIilTyBaHHSA
(moyaTKy KOHTaAKTyBaHHs) pPeareHTiB.
Hanpukian, mepeBa 3aBKAM KOHTAK-
TYIOTh 3 KucHeMm (y IoBiTpi), aje He
3atiMmaroTbesa. [JiA ToOro 1106 movyasaocs
ropiHHs, HeoOXimHo mimirpiTu mepeBu-
HY, TOOTO iHiyitoeamu pearuiro. Ilic-
aq imimiamii ropiHHA camo cebe «min-
TPpUMYy€E€» U He 3aKiHUMTHCS, MOKU HE

Man. 18.1. laciHHA HeraweHoro BarnHa
MPUINHUTHCSA TOCTYII KIUCHIO abo BCA BOGOI CYMPOBOAXKYETHCA BUAINEHHAM

AJepeBHUHA He 3TOPUTH. 3HAYHOI KiNbKOCTi Tennotn
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OT:xe, IJIsd €eK30TEePMIUHMX PeaKIlifi XxapaKTepHO TaKe: BOHU He 3y-
OUHAITHCA, IIOKKW He BUTPATUTHLCA OAUWH 3 PeareHTiB; peaKIlifima cyMilm
mig yac peakIii posirpiBaernbcd.

.‘ XimiuHi peakuii, y pe3ynbraTi AKUX BifOyBa€eTbCA MOMMUHAHHA TEMI0TH, Ha-
¢ ® sanms eHJoTePMIYHUMMN.

Mo enoTepMiyHMX peakIliii HAJIEXKATh
OiJIBIIiCTDb peaKIliii po3KJIany, HAIIPUKJIATI
POBKJIaJaHHA KaJbIlili KapOoHATY:

EngorepMiuni peakii:
+ BigOyBAIOTHCSA 3 IOIJIH-
HaHHAM TeILJIOTH,
CaCO,4(rB.) = CaO(TB.) + COL(r.) + 3YONUHATHLCA B pasi mpu-
BinpmoricTe eHIOTepMIiUHMX peakrIiil NUHeHHA MiAirpisy;
HeoOXifHO mocTifiHO mixTpumyBaTH, 3a- * beaxiliHa CyMIIl Il €ac
3Buuail HarpiBamHaM. Hampukiaz, 1106 DEAKILLl OXOJIOAAYETECA.

IcHYlOTb XiMiUHI peakuii, B AKX eHepria BUAINAETbCA Y BUrNAAI ¢BiTha. Hamno-
WMPEHILO TaKol peakLielo € ropiHHA. Ane € 1 iHwWi. Tak, y pa3si 36epiraHHA
6inoro ¢ochopy Ha MOBITPi BiH ofpasy MOUMHAE pearyBaTy 3 KUCHeM. YacTuHa
eHeprii nig yac uiei peakuii BUAINAETbCA y BUMMAAI cBiTha, Tomy 6inuin docdop
CBiTUTBCA B TemMpsBi. Lle AaBuwe Ha3mBaloTb xemimomiHecyeHyiero. Came BOHO €
iHTpuroto fetektnBy «Cobaka backepsinie» cepa A. KoHaH [oiina.

flBuwe xeminiomiHecUeHUiT NpuTaMaHHe N XMBMM OpraHiamam: XimiuyHi peakuii
3abe3neuytoTb CBITIHHA B TeMpsABI CBITNAUKIB, AeAKUx meny3 Towo. o peui, xe-
MinloMiHeCLieHUiA AyXe MnolunpeHa cepep POCMH i TBapuH Yy daHTacTUYHOMY
CBITi 3 KiHOGINbMy «ABaTap».

IcHytloTb XiMiuHi peakLii, wo BiabyBaloTbCA 3 MOFMMHAHHAM CBiTNa. IX Ha3uBalTb
¢omoximiyHumu. Hanmsigomiwa doToximiyHa peakuia — Le doTocmHTe3. Takox nig
Ji€lo cBiTna BiOyBa€ETbCA NEPETBOPEHHS KMUCHIO Ha 030H. PeUoBMHU-6apBHVKK, AKK-
MW 3a6apBNIEHN HaLl OAAT, MOMMUHAIOTL CBITNO N NePeTBOPIOIOTHCA Ha 6e36apBHI
peyoBMHM, Yepe3 Lo OfAr i3 YacoM BMUBITAaE. A B JeAKUX OKynAapax MICTATbCA
HOTOXPOMHI NiH3K, 3aBAAKN AKMAM TaKi OKYNApW BcepeuHi nomellkaHHA 6e36apsHi,
a 33 COHAYHOrO OCBITNEHHA CTalTb TeMHUMW. Y GOTOXiMiUHMX npouecax 6epyTb
yyacTb 0cobnMBi MONEKYNM Ha CiTKiBLi HAWOro oKa, 3aBAAKM YoMy Mu Haummo.

binun pochop CBIiTiHHA CBiTNAYKIB CBITIHHA MeLlKaHLiB
Ha MOBITPi B TeMpABI OKEaHCbKUX MOUH
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movyajocs PO3KJIAJAaHHA KaJIbIiii KapboHATy
(BamHsAKY), MOTO HEOOXiJHO HATPITHM OO TeM-
nepatrypu 6;u3bpK0 1100°C Ta mocrifino i1 mim-
TpumyBaTtu. Ilin vac eHmorepmiuHOI peaxirii
TEeIJIOTa IIOTJIMHAETHCA, 1 SAKII0 HOPUIHUHUTHU
HarpiBaHHA — peaxIlid 3yIUHUTHCA.

Pigko TpannamTbhcAa eHIOTEepMiuHI peak-
nii, mo BiAGyBaloThCA 3a 3BUYAWHUX YMOB.
Ix serxo posmisHaTH, OCKiIBKH cmocTepi-
raeTbCcs OXOJIOJKEHHS peaKIiiiHOI cywmimri.
Hampukaan, mig uac B3aemopii 6apiii rigpo-
KCHUAYy 3 aMOHil HiTpaToM peakiliiima cymirm Man. 18.2. Bsaemopis 6apin
3aMepsae, a IOCYAMHA IOKPHUBAETHCA Kpam-  [APOKCMAY 3 aMOHIl HiTpaTom
JUHAMU BOAYM ¥ HABITH MOKe IPUMEP3HYTHU
mo migcraBku (MaJu. 18.2):

Ba(OH), + 2NH,NO, = Ba(NO,), + 2NH,T +2H,0

TennoBuin edekT XiMmiyHUX peakuin. [MoHATTA Npo eHTanbnito

K Bu BiKe 3HaeTe, IMiJg yac XiMiuHUX peakIiii BigOyBaeThca Iepe-
rpynyBaHHA aTOMiB, 1[0 MiCTATHCA B peUOBMHaAX-peareHrax. Ilisa 1mporo
HeoOXigHO uacTuHy XimiuHux 3B’A3KiB posipBatu. I HaBmakmu, y xoxi
YTBOPEHHSA IPOAYVKTIB peakKIil yTBOPoOIOTHCSI HOBi 3B’aA3Ku. OCKiJbKH
PO3pUBAHHS Ta YTBOPEHHS XiMiuHHX 3B’A3KiB CYIIPOBOIKYETLCA, BigmIO-
BiflHO, MOTJIMHAHHAM 1 BUIIJIEHHAM eHeprii, To aad XiMiuHMX peaxIiii
XapaKTepHUM € BUIiJeHHsa a0o moramHaHHA eHeprii (maa. 18.3).

KinpkicHo Bci Buam B3aeMomiii (eHeprito ximMiuHmx 3B’A3KiB, MixK-
MOJIEKYJIAPHUX B3a€EMOIIM TOINO) YV PEUOBUHI BHU3HAYAIOTH CIIEI[iaJIbHOIO
BEJIMYMHOI0O — eHmaJavniew (Big rpeu. entalpio — Harpisaro).

= 2HI

H, + |
%\ / % 3B'A3KM YTBOPIOKOTHCA,

eHepria BUAINAETbCA
3B'A3KM po3pu-

BAlOTbCA, eHepriA \*
NOrNMHAETLCA

Man. 18.3. Po3puBaHHA Ta yTBOPEHHA XiMiYHMX 3B'A3KIB Nig 4ac peakuii BOAHIO 3 10AOM
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Q EHTanbnisa — ¢i3nyHa BeNMUMHa, WO XapaKTepPU3YE eHeprito cuctemu (peyo-
0‘ @ BuHY abo cyMmilwi), AIKa LOCTYMHA AN1A NepeTBOPEHHS Ha TEMJOTY 3a CTasoro
TUCKY.

Enransirito pedyoBUHU II1e Ha3WBa-
IOTH 1i «TemJOBMM BMiCTOM», OCKiJb-
KM BOHA IIOKAa3ye€, CKiJIbKU TEIJIOTHU .

. . BMiCT» DPEUYOBUHU;
¢32TaCeHO» B DEUOBHHI. EH'I‘aJIBl:IlIO . mosHawators H:
mo3HavaioTh Jitepowo H. Y cucremi CI - O/[MHWIA BUMIDIOBAHHS —

Enranpmisa:
* XapaKTepusye «TeIJIOBUH

ONWHNIEI0 BUMipIOBaHHA €HTAaJbIIiI € >k /Monb a60 KJI[K,/MOJb;
Hox/mons (k:x/MoNb), ane 10 ChO- * piBHUIA eHTaJbIil MPOAYKTiB
TonHi i1 11e BUMIipIOIOTH ¥ 3aCTapiinx peaxii Ta pearentiB AH —
OIMHUIIAX — KaJopiax. Ile TeImJoBUi epeKT peaxirii.

BumipAaTu eHTaNbOil0 PeYOBUHU
HEMOJKJINBO, TOMY Ha IIPAKTHUII BU-
KOPHWCTOBYIOTh BEJWUWHY, IO XapaKTepUs3y€e 3MiHYy eHTaJbIIil mijg uyac
neBHuUX mporecis — AH. KiapKicTh TemaoTu, IO BUIIJISETHCA abo II0-
TJIMHAETHCA Hif yac B3aemogii (Tooto AH), MOKHA BUSHAUUTHU €KCIIEDPU-
MeHTaJIbHO. 3MiHA eHTaJbIIil B peakIiiiHiil cywmimri mixg vac ximiummx
peakIliii CTAaHOBUTH MENJA08Ull eeKm XiMiuHOI peakruyil.

o Tennosun edpekT peakuii AH — ue pi3HMUA MiXK eHTanbnie NpoayKTiB
¢ peakuii Ta eHTanbni€w peareHTiB:
AH(peakuii) = H(npogykKTiB peakuii) — H(peareHTis)

SIxnio eHTaNbIisg TPOAYKTIB peakIlii MeHIIa 3a €HTaJbIIiI0 peareH-
TiB (AH < 0, ToOTO € Bif’€ MHOIO0 BEJUUYMHOIO), TO E€HTAJbLIIis CHCTe-
MU 3MEHIIYETHCA, a HAAJUIIKOBA €HEPris BUAIJIAECTHCI B HABKOJUIITHE

BupatHunm ximik. Hapopueca B »KeHeBi, 3rogom poguHa
nepeixana go Pocii. HaBuascA B [lepnTcbKOMy YHiBEpCUTETI,
de y 20 pokKiB 3axMCTMB AucepTauilo Ha CTyniHb AOKTOpa
MeAuLMHY, Y AKIN AOCNiANB NiKyBanbHYy Ail0 MiHepanbHUX
Bog. MpautoBas y Crokronbmi pasom 3 bepueniycom, a no-
TiM B IpKyTCbKY. Y 28 pokiB oro obpanu go lMNetepbyp3bKoi
akagemii HayK, BiH CTaB 3aBigyBauem Kadeapu TeXHONoriy-
HOro iHCTUTYTy. PO3poburB crnoci6 BunyyeHHs cpibna 3 mi-
HepaniB Ta onucaB BNacTMBOCTI 6araTbox MiHepanis, nep-
WKM NOMITUB KaTafiTUYHy Aitlo naatuHW. Ane HanbinbLoro
BM3HAHHA BiH 30006YyB K 3aCHOBHMK TEPMOXiMii: cdopmyio-

o . FepmaH IBaHOBUY
BaB OCHOBHUI 11 3aKOH — 3aKOH CTaNIOCTi CyMu Temnnotu, Fecc (1802-1850)

WO Ha3BaHUM MOro im'am.



§ 18. Tennosuii epeKT XiMiUHMX peaKuin

AH =H, - H, »

Pearentn, H,

I —

=

C

2 AH < 0

©

I

w

Tennota —
MpopykTn
peakuii, H,
a

AH = H, - H,5 Mpopyktn
peakuii, H,
I —
=
C
2 AH > 0
©
[
I
NN ]
Tennora _—
> PearenTn, H,
6

Man. 18.4. 3miHa eHTanbnii cMCTeMU Mif Yac eK30TEPMIUHOI (a) Ta eHAOTEPMIUHOI (6) peaKLin

cepeloBUINE y BUTJIALL TEMJIOTH
abo cBityia (man. 18.4, a). Ile Bix-
IOBilae eK30TepMiuHii peakIrii.
B enmorepmiuHmMX pearmiax,
HAaBIIAKU, €HTAJIBIIiA IPOAYKTiB pe-
aKIii OiJIbIra 3a eHTAJIBIIII0 peareH-

+ Ex3orepmiuni peakmii:

AH < 0 — TemiaoTa BULLISAETHCS.
+ Enporepmiuni peakmii:

AH > 0 — remaora MOrJINHAETHCS.

TiB (AH > 0, € fogaTHOO BeJnunEo0). EHeprisa, meobxigua aid 30i/IbIITIeHHA
eHTaJIbIIl, IIOTJIMHAETHCS 3 HABKOJMUIIHLOTO cepemoBuiia (Maa. 18.4, 0).

Axum O0yne suauenuda AH, 3aJeXUTh TiJIBKY BiJi eHEPreTUYHOI'0O 3aIa-
Cy peareHTiB Ta HNPOAYKTiB peakilii, ToOTO AJIs KOKHOI peakIlii KiJIbKicTb
TEIJIOTH, III0 BUIIINTHCA (IIOTJIMHETHCA), 3aJEKUTh TiIbKU BiJ mIpupogu

PEeYoOBUMH Ta iXHBOI KiJILKOCTI.

TemnoBi epexkTn peaxIiiiii BUBUAE cHemiaJbHUN PO3Mia Ximii — Tep-
MoXimisg. 3acCHOBHMKOM TepMoximii BBa:kaioTh I'epmana I'ecca, ane Haii-
OinbIiuii BHEeCOK y ii po3BuTOK 3pobuB :kosas I'i66c, sKuii 3acTocyBaB

AMepUrKaHCbKMI i3UKO-XiMIK | MaTemMaTnK, OfvH i3 3a-

CHOBHMKIB XiMiYHOI TepMmoguHamikn. Y 19 pokiB 3aKiH4MB
E€NbCbKNIN YHIBEPCUTET, @ Yepe3 M'ATb POKIB 3aXUCTUB Ancep-
Tauilo 1 Ha nocagi npodecopa BUKNaZaB TaM NaTuHY, maTe-
MaTUKy 1 MaTemMaTnuHy ¢i3uky. OCHOBHI gocnigxeHHs 66ca
MoB'A3aHi 3 BVUBYEHHAM TEMOBKX NPOLIECB Yy XiMii, e BiH Ao-
CAr BMAATHUX pesynbraTie. Moro iMam Ha3saHo 6arato pos-
POo6EeHNX HUM NOHATb XiMIYHOT TepMOZMHAMIKK: eHeprist [i6-
6ca, napagokc i66ca, KaHOHIUHe po3noaineHHs i66ca Toulo.
Y 40 pokiB 1noro obpanu fo Akagemii Hayk CLUA, xoua Ha Tou
MOMEHT BiH 0Ony6nikyBaB fivLie Tpu, ane AiiCHO BaXuBi, Ha-
YKOBI cTaTTi. [0 CbOrofHi B Moro poboTax He 3HaAEeHO XKog-
HOI MOMWIIKM, @ BCi OO i€l 3aCTOCOBYIOTb Y Cy4acHin HayLi.

Dxo3san Yinnapa
Fi66¢ (1839-1903)



TEMA 2. XIMIYHI PEAKLIIT

3aKoHM (Pi3MKU Ta MaTeMaTUUYHEe MOJEJIOBAHHS OO0 BMBUEHHS XiMiuHMX
mporieciB i 3acHyBaB HOBUI PO3JiJ Ximii — XimMiuHy TepMOgMHAMIKY.

JliHegicmuyHa 3a0aya

1. [pewbKolo exo 03Haya€ «330BHi», endon — «ycepeauHi». LLlo, Ha Baly AyMKY, O3Ha-
YaloTb TEPMIHU «€K30TePMIYHUIY» Ta K@HQOTEPMIYHMIA»?

2.JlatuHoto calor, a rpeLbkoto therme o3Hauae «tennoTta». Dynamis — rpeLbke CoBo,
LLIO O3HAYAE «CuIa, Milby, a kinetikos — «Te, WO NpU3BOANTL A0 PyXy». [punycTiTh, AKe
3HauYeHHA MaloTb TEPMIHU «Kanopisny, <KaNopuUMeTpin», «TePMOMETPY, KTEPMOANHaMIKa»,
«XiMiYHa KiHeTUKa».

.
.l./.(: :
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KniouoBa igesn

MNig yac eHgoTepMiYHNX peaKLUin peakuiiHe cepefoBlLLEe OXONOAXYETbCA, a Nifg
yac eK30TepMiYHUX — HarpiBaETbCA.

KOHTpONbHI 3annTaHHA

200. lanTe BM3HauYeHHA: «TennoBuin edpekT peakuiiy, «eHOOTEepPMIUYHa peaKLiny,
«eK30TepMiyHa peakuif», «eHTanbMNia PeYOBUHWNY, «eHTaNbNiA peakuii».

201. HaBegiTb No ABa NPUKNAAN eK30TePMIYHUX | eHAOTEPMIUHUX peaKLii.

202. Ak No3HavalTb 3MiHY eHTanbnii peakuii? B AKMx ognHMUAX 1T BUMIpIOOTb?

203. fIK 32 3HaUYEeHHAM 3MiHW eHTanbnii peakuii BU3HAUNTN HaNeXHiCTb XiMiYHOI
peakuii 4O eK30TePMiYHOI UM eHAOTEPMIYHOI?

204. Yomy nig yac XiMiYHMX peakuin 060B'A3KOBO BiOYBaETHCA BUAINEHHA abo
NOrNMHaHHA eHeprii? Bignosigb NOACHITH.

205. Ak 3MiHIOETbCA TemrepaTypa peakuilHOro cepefoBua, AKWO BiabdyBa-
€TbCA eK30TepPMiYHa peakuia? eHgoTepmiyHa?

206.3a AKMMN O3HaKaMM MOXXHa Bifjpi3HUTM eK30- Ta eHJOoTepMiUHi peakuii?

3aBAaHHA AnA 3aCBOEHHA MaTepiany

207. Ak B/ BBaxa€Te, YoMy BinblUiCTb peaKuill po3knagy € eHgoTePMiYHMU?

208.pouecn BUpOLLYBaHHA MIWEHWLI 1 BUFOTOBNEHHSA 3 HEel xNiba noTpeby-
10Tb eHeprii. CnoyaTKy MNweHWnUA MOrMHAE COHAYHE CBITNO i NepeTBo-
pO€ BYrNEKNCNNIA ra3 i Bogy Ha BYrfneBoau B npoueci potocnHTesy. Mwe-
HuUo 361patoTb | nepementonTb Ha 60POLLHO. BOPOLWHO TPaHCNOPTYIOTb
y NeKapHio, Ae BuMiKaloTb xNi6. Xni6 yxusatoTtb nogu. Micna nepetpas-
NEeHHA eHeprif 3 i BUTpavaeTbcA NoanHow AnA Gi3nUHOT aKTUBHOCTI.
Aki dopmun eHeprii Ta AK NepeTBOPIOTLCA 3 OAHIET GOpMU Ha THWY B LMX
npouecax?

209.3anponoHyiiTe NiaH eKCnepuMeHTy AiA BU3HaUYeHHA TENNoBOro edekTty
XiMiuHOI peakuii. AKi BUMipOBaHHA BM MaETe 3pobuTu ANA OOCATHEHHA
mMeTn? AKi YNHHMKM BNAMBATUMYTb Ha TOYHICTb eKCnepuMeHTy?



§ 19. TepmoximiuHi piBHAHHA peakuin

MNOHATTA NpO TepMOXiMiYHI PIBHAHHA peakLin

PipaanHa xiMiuHUX peakIiil, y AKUX HaBeIeHO TEIJIOBUII e(eKT,
Ha3uBalOTh mepmoximivHumu piéHannAmu. TernoBuil epeKT HABOAATH
K 3HAUEeHHA 3MiHU eHTaNbHOil peakiii AH. ¥V TepMoxiMiyHMX PiBHAHHSAX,
Ha BigMimy Big 3BuUYaliHMX XiMiuHHMX PiBHAHBL, 000B’SIBKOBO BKAa3yIOTh
arperaTHi cranu peuyoBUH (PiAKHHA «p.», TBepAuii «TB.» abo rasomomib-
HUM «r.»). Ile moB’si3aHe 3 TWM, IO OJHA I Ta caMa PeYOBMHA B Pis-
HUX arperaTHMUX CTaHaX Mae€ PisdHy eHTasdbIrifo. Tomy XimiuHa peakxiisa
3a y4JacTi OJHAKOBUX PEUYOBWH, ajle B PiBHOMY arperaTHOMY CTaHi Mae
pisHHMIT TemaoBuUll edeKT.

TemmoBuit epekT pearilii B TepMOXiMiUHUX PiBHAHHSAX MO3HAUYAIOTh
IBOMAa cHocobaMm:

1) ykasymors TinbKu 3HaK AH — gKIo noTrpibHO 3a3HauuUTH, € pe-
aKIliaA eK30- UM eHJOTEePMiUuHOIO:

2Na(ts.) + 2H,0(p.) = 2NaOH(ts.) + Hy(r.); AH < 0 (ex3orepmiuHa)
CaCOg4(tB.) = CaO(TB.) + CO,(r.); AH > 0 (emmoTepmiuna)

2) yKasyoTh KijJbKicHe 3HaueHHs — 3a HeoOXimHoCTi IpoBegeHHS
PO3paxyHKiB:
2Na(ts.) + 2H,0(p.) = 2NaOH(ts.) + Hy(r.); AH = -281 x[[s/mMob
CaCOg4(1B.) = CaO(TB.) + COy(r.); AH = +177 r]Jlox/Monb

3MiHa eHTaJbINil, HaBeJeHAa B TepMOXiMiuHOMY PiBHAHHIi,— Ile TakKa
caMa yacTUHa XiMiUYHOTro PiBHAHHA, AK i (hopMyJii pedyoBUH, i TOMY Tigmo-
PAOKOBYETHCA TUM CAMUM CIIiBBimHOImenuaM. Hanpukian, njga piBHAHHS
TOPiHHSA eTaHy:

2C,Hy(r.) + 70,(r.) = 4COy(r.) + 6H,0(p.); AH = —3120 r]llx/mMonn

Burpauaersca: Y TBOpPIOETHCA: Bupginaersca TenyioTu:
2 momn C,H 3120 g
7 moxb O, 3120 g
4 mous CO,, 3120 xx
6 mone H,0O 3120 gk

Hna iHmmx KiJgbKocTell peareHTIiB a00 MPOAYKTIB KiJbKiCTh TEIJIOTH
OPOIIOPIIiNHO 3MiHUTBHCS.
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TEMA 2. XIMIYHI PEAKLIIT

YacTo AnA nonerweHHA KOPUCTYBaHHA TEPMOXIMIYHUMW PIBHAHHAMMN KoediLlieHTN
B HMX CKOpPOUYIOTb TaK, Wob nepes ¢opmynamm peyoBuH, 3a AKUMU BeAYTb PO3-
paxyHKu, cToaB KoedilieHT 1. 3BiCHO, WO B TakoMy pas3i iHWi KoedilieHTN MOXYTb
CTaT! 4PO6OBMMM, NPU LbOMY HEOOXiAHO NMPOMOPLINHO 3MEHLLYBATU A 3HAYEHHS
3MiHM eHTanbnil. Tak, ANnA peakuii B3aEMOAiT HaTpilo 3 BOAOI, HaBeAeHOI BuLle,
MO»KHa 3anMcaTn TepMOXiMiyHe PiBHAHHA:

Na(te.) + H,0O(p.) = NaOH(rB.) + %Hz(r.); AH = -140,5 k[>/Mmonb.

CKknagaHHA TepMOXiMiYHUX PIBHAHb peakLuin

Hpuknaxg 1. Ilig gac peaxmii azoTy KinbkicTio peuoBuHU 1 MOJB
3 KucHeM 3 yTBopeHHAM HiTporeH(II) okcumy moraumHaeTbea 181,8 kllix
eueprii. CkyamiTh TepMoxiMiuHe pPiBHAHHS peakIrii.

Po3é’as3anna. OCKiIbKYM eHepris IMOTJIMHAEThCSI, To AH € momaTHUM
yucysioM. TepMoximiuHe PiBHAHHA BUTJIAJATUME TaK:

Ny(r.) + Oy(r.) = 2NO(r.); AH = +181,8 /I3 /Moub.

IMpukaan 2. [na peakiii cuHTe3y TiAporeH HOAUAY 3 IPOCTUX Trasy-
BaTtux peuoBuH AH = +52 kI[»x/Moab. CKIamiTh TepMoximMiuHe piBHAHHA
PO3KJaJaHHSA TiIpoTeH HOAWIY MO HTPOCTUX PEYOBUH.

Po3é’a3zanna. Peakiii cuutesy rigporen oauay Ta Moro posKJaamaH-
HS — Ile IPOTUJIeKHI peakiii. Anasizyoun maaoHOK 18.4, MoKHA 3p0O-
OMTU BUCHOBOK, II[O B IIbOMY BUMIAaJKy PEUOBUHU, a OTKe, 1 IXHi eHTaJIbITil
onHakoBi. PizHUIA TiTBKM B TOMY, sIKa 3 PEUOBUH € MPOAYKTOM peakIrii,
a gKa — peareHTOM. 3BasKaiouu Ha Ile, POOMMO BHCHOBOK, IO y HIPOTH-
JexxHUX mpoleciB AH omHakoBi 3a 3HAUEHHAM, ajie Pi3Hi 3a 3HAKOM.

Orxe, M5 peaKIiii CUHTe3y rigpores Hogumy:

Hy(r.) + Ly(r.) = 2HI(r.); AH = +52 r]l»x/moub,

a JJid peakIii Moro PO3KJIALAHHA:

2HI(r.) = Hy(r.) + Ly(r.); AH = =52 x]l»x/M0b.

OCKifIbK/ Ha NpakTuLi BUMIpIOIOTb Macy abo OG'EM PeYOBUMH, TO € HEOOXIAHICTb
CKNnagaty TepMOXiMiUHi PiBHAHHA, BUKOPUCTOBYOUM Came Ui AaHi.

Mpuxknap. lNig yac yTBOpeHHA pigkoi Boan Macow 18 r i3 NpocTuX pevyoBuH
Buginunoca 241,8 kx tennotn. CKnagitb TepMoxiMiuHe PiBHAHHA L€l peakuil.
Poze’azanna. Boga macoto 18 r Bignosigae kinbkocti n(H,0) =m/M=18r/18 r/monb =
=1Monb. A B PiBHAHHI peaKLii yTBOPEHHA BOAW 3 NMPOCTUX PEUYOBUH nepeg dopmy-
noto Bogun KoediuieHT 2. OTXe, y TePMOXiIMIYHOMY PIBHAHHI HEOOXiHO 3a3HaunTK
3MiHy eHTanbnii Nif Yac yTBOPEHHA BOAM KinbKicTio 2 Monb, T06T0 241,8-2 = 483,6:

2H,(r) + O,(r) = 2H,0(p.); AH = -483,6 Kx/monb.



§ 19. TepmOXimiUHi PiBHAHHA peakLin

Ha eTukeTKax NpoAyKTiB XapyyBaHHA 060-

B'A3KOBO HaBOAATb AaHi MPO eHepreTUuHy R
LiHHICTb LMX NPOAYKTIB, O YacTo Ha3uBa- e 80490
10Tb KanopilHicTIo. BinbluicTb Ntofelt iHdop- L s e

MaLlito PO KanopilHiCTb NPOAYKTIB BUKO- e i

PUCTOBYIOTb N1 MipKyBaHb: «Ha CKinbku A il e
nornaguwato, AKWO A ue 3im?» Hacnpasai e wmim"m
uMdpK, WO HaBEeAeHO Ha eTMKeTLi,— Le ,_.___P'“J“'_m_f“ gy
TennoBuin edekT peakuii NOBHOroO 3ropsH- ORAEHR) POYTY

HA 100 r uboro NPOAYKTY A0 BYINIEKUCIIOrO "::LT'

rasy Ta Bogwu. Lleii TennoBuii edpekT HaBo- APH

AATb y 3aCTapinuX OAMHMLAX BUMiploBaH- | ek

HA TENNoTM — Kasopiax abo Kinokanopi- | HATOPIRHICTE) )

ax (1 kan = 4,18 IOx, 1 kkan = 4,18 k[X), TYY 10.5-05496001-002:2015

3BiAKN 1 NOXOANTb TEPMIH «KaNIOPINHICTb.

)
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I :{ KniouyoBa igen

-9
3miHa eHTanbnii — KinbKicHa xapakTepucTKa BuUdineHoi abo NornuHyToI Te-
nAoTK Nif Yac XiMiyHMX peaKLUil.

J 3aBAaHHA ANA 3aCBOEHHA MaTepiany

210. Aki piBHAHHA peaKLili Ha3MBaloOTb TEPMOXiMIYHMMIN?

211. Bu3HauTe, fiKi 3 HaBeeHUX TePMOXiMiYHMX PIBHAHb BiANOBIQAlOTb €K30-
TEPMiYHMM npouecam? eHAOTEPMIYHUM?
a) 4P(te) + 50,(r) = 2P,0,(tB.); AH = -2984 k[}x/monb;
6) 2Al(te.) + Fe,0,(18.) = Al,0,(1B.) + 2Fe(1B.); AH = -850 K[/MoOnb;
B) S(1B.) + O,(r.) = SO,(r.); AH = -297 k[/monb;
r) 2HgO(1B.) = 2Hg(p.) + O,(r.); AH = +362 K[x;
a) Hy(r) + Cl(r) = 2HCI(r); AH = -185,6 K[x/monb;
€) C,H,,04(18) + 60,(r.) = 6CO,(r) + 6H,0(p.); AH = -2800 k[x/Monb.

212. 3a TepMOXiMiYHMM PIBHAHHAM CUMHTE3Yy aMOHiaKy OBGYMCAiTb, CKiNbKM Te-
NnoTM BUAINWTBLCA Mif Yac: a) BMTPayaHHA a3oTy KiNbKiCTIO pevyoBUHU
1 Monb; 6) yTBOPEHHA aMOHiaKy KiflbKiCTIO PeYOBUHM 2 MOJb.
N,(r.) + 3H,(r) = 2NH,(r.); AH = -92 K[IX/mosb.

213. 3miHa eHTanbnii peakuii 3ropAHHA Byrinna fgopisHioe 393,5 kx/mMonb.
Cknagitb TepMoXiMiuHe PiBHAHHA L€l peakuii.

214. Iig yac 3ropAHHA MeTaHy KinbKicTio 1 monb Buginunoca 890 k[ eHeprii.
Cknagitb TepMoXiMiuHe PiBHAHHA L€l peakuii.

215. ®epym(ll) okeng BigHoBRETbCA KapboH(ll) okcmpom po 3aniza. Lia peak-
Lif CynpoBOAXKYETbCA BUAINEHHAM 1318 KK TennoTu nig yac fobyBaHHA
1 monb 3ani3a. CKknagitb TepMoxiMmiuHe pPiBHAHHA L€l peakuii.



TEMA 2. XIMIYHI

PEAKLIT

216.

217.

218.

219.

220.

221.

222%,

Mig yac B3aemopii BOAHIO 3 NIOAOM YTBOPMBCA TiAPOreH Noaua KinbKicTio
peyoBuHU 2 monb. Mpn ubomy nornuHynoca 101,6 kx eHeprii. Cknagitb
TepMOXiMiYHe PIBHAHHA L€l peakuil.

3a TepMOXiMiYHUMK PIBHAHHAMKU B 3aBAaHHi 211 cknagitb TePMOXiMiuHi
PiBHAHHA peakLii: a) yTBopeHHA MepKypin(ll) okcnay 3 npocTux peyoBuH;
6) po3Knagy rigporeH xnopuay; B) yTBOPEHHA Moko3un B npoueci ¢oTo-
CUHTE3Y.

Y peakuii 3ropsHHA Kap6oH(ll) okcupy KinbKicTio 2 monb Buginunocs
566 k[x eHeprii. CKknagiTb TepMoximiuHe PiBHAHHA Ui€l peakuil.

Ha po3knagaHHs 6apin kKapboHaTy Macoto 197 r Butpatunoca 272 kX Te-
nnoTtn. CKnagitb TepmoximiyHe PiBHAHHA L€l peakuii.

MNig vac B3aemogii 3anisa macoto 56 r i3 cipkoto suginunoca 95 k[ tenno-
M. CKnagitb TepMOXiMiuHe PIBHAHHA L€l peakuii.

MNopiBHANTEe HaBedeHi TepPMOXIMiUHI PIBHAHHA i MOACHITL BIAMIHHOCTI
Y 3MiHi eHTanbnit:

CH,(r) + 20,(r) = CO,(r) + 2H,0(r.); AH = -802 K[x/Mmonb;

CH,(r) + 20,(r) = CO,(r) + 2H,0(p.);; AH = -890 Kk[>X/monb.

3miHa eHTanbnii peakuii HemTpanisauii XNOpUAHOI KUCNOTU HaTpin ria-
poKkcngomMm fopiBHIE —56,1 kx/Monb, a Kanin rigpoKcnaom CTaHOBUTb
-56,3 k[/monb. Y peakuii HiTpaTHOI KMCNOTW 3 NITiN rigpoKcnaom 3mi-
Ha eHTanbnii AopiBHIOE -55,8 K[/Monb. K BV BBa)KaETe, YOMY TeMsoBi
edeKTn peakuiln Mixk HaBeeHVMUN PeYOBUHAMUN MalixKe 36iratoTbca?

§ 20. WBuAKicTb XimiuyHOT peakuii

MpwraganTe: meTanu, pPo3TallOBaHi B pAdy akKTMBHOCTI OO BOAHIO, B3aEMOpiOTb
3 KMCAoTaMy 3 YTBOPEHHAM CONi BigMOBIAHOI KNCAOTU i BOAHIO.

[MoHATTA NPO WBUAKICTb peakuil

BuBuaroun ximMiuHiI BJIacTHMBOCTI Pi3HUX CIOJYK i cmocTepiramouu 3a
mpoliecaMu B IPUPOJi, BU, HalleBHO, 3BEePHYJM yBary Ha Te, IO pisHi
peakiil BigOyBalOThCA HPOTATOM pisHOro uacy. Ipsxka Ha 3ai3HUX BU-

pobax yTBOp

I0ETHCA 3a KiJbKa MIiCAIIB, TOPiHHA CBiUKM TpuUBaEe KiJabKa

ToAuH, a BUOYX BimOyBaeThCs Maliyke MHUTTEBO — 3a MiJbHOHHI 4YacTKM
ceKyHau. Yci 1i peaxiiii mepebiraioTh i3 pisHMMM HIBUIKOCTSIMU.
IIIBuakicTs peakIlii BU3HAUYAIOThL HOAIOHO IMBUAKOCTI PyXy Tija, IO

B BUBYaJN

B Kypci ¢isukm.

o LWenakicTb xiMiuHOI peakuii v — ue ¢i3nyHa BENNYMHA, WO AOPIBHIOE Bif-

¢

[ o @ HOLLEHHIO 3MiHN KiNbKOCTi yTBOpeHOi abo BUTPayeHoT peyoBuHN An O Npo-
MiXKKY yacy At:

An(npoaykt —An (peareHTy)
D= An(npoaykTy) abo v = _—PearERTy)

At At
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BupaTHuin disnko-ximik, naypeat HobeniBcbkoi npemil
3 Xximii 1956 poky. 1917 poky 3akiHumB [leTporpaacbKui
yHiBepcuteT. ¥ 36 pokiB ctaB akagemikom AH CPCP. Pos-
pobuB Teopilo TEMNOBOro BMOYXY ra3oBUX CYMilLei, Lo
CTana OCHOBOIO BYEHHA NPO MOWMPEHHA NONYyM'A, AeTOHa-
Ui, ropiHHA BMOYXOBUX PEUYOBMH, 3aKJlaB OCHOBU CyYacCHOT
Teopil ropiHHA Towo. Ane HaBaXXNUBIWMMK € NOro Pobo-
TV 3 Teopii NaHUIOroBMX peakuill: BiH BiAKPWB iCHYBaHHA
po3ranyeHnx NaHLUroBMx peakuin, BU3HaUYMB MeXaHi3m
naHuUloroBux npouecis, chbopmynioBaB Teopitlo, WO MaTe-
MaTMYHO OMWCYE MPOLECH Mif Yac NAHLIroBUX peakuin.
3a poboTn B LbOMY HanpsaMmi ioMy npucygxeHo Hobenis-

Mukona Mukona-
noeny CemeHoB

CbKYy mpemito.

OauHUITeI0 BUMipIOBaHHS IITBU-
KOCTi peakIlii € MoJb/c.

Ilix yac ximiyHMX peakIliii KOH-
IIeHTpallii peareHTiB 3MEHIITYIOThCA,
a OPOOYKTIB peakmii — 30imbry-
erbca (man. 20.1). Tomy B HaBe-
IeHUX (opmysax 3MiHa KiJIbKOCTI
peuoBUHU An TPOAYKTIB HaBedeHa
3 TOJaTHUM 3HAKOM, a PeareHTiB —
3 Bix’emuum. UYumm Oijgbina 3miHa
KLJIBKOCTI PeYOBMHU i UMM MEHIIIEe
yac, 3a KU Bimbysmaca msd 3MiHa,
TUM BUIIA IMBUAKICTH peakirii. Is
HaBeJleHOTO rpadika BUAHO, IO
CIIOUATKY INBUIKICTH peaKIlii Haii-
BUIA i 3 YacOM BOHA IIOCTYIIOBO
BHUIKYETHCSA, OCKIIIBKY 3MEHITYETh-
CcA KiJIbKiCTh PEUOBWHU DPEaTeHTiB.

IIBuakicTes ximiuHOlI peakIrii
3aJIeKUTh Bif 6araTboxX UMHHUKIB:
IPUPOAU PEUYOBWH, TeMIIEpaTypH,
TUCKY, HAABHOCTI KaTaJyisdaTopa
roIro. A ympaBiiHHA XiMiuHUMUT
mpoliecaMy BasKJIMBO 3HATH AK 3a-
JEeKUTDH IMBUAKICTL peaKIii Big mux
yrHHUKIB. Ile gacTp MOMKIMBiCTH
CTBOPIOBATH YMOBHM [JISI TOTO, II0O0

(1896-1986)

IIBuakicTe ximiuHOi pearIrii mopis-

HIOE BiJHOIIIEHHIO 3MiHM KiJbKOCTi

pevYoBMHU peareHTiB ab0o IPOAYKTIB

peakIii mo mMpPoMiKKYy uacy:

+ ypM Oinbinia An, TUM IIBUIKiCTH
peakii Bua;

« ypM Oinbina Af, TUM IIBULKIiCTH
peakmii HuKUa.

o
i
o
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Man. 20.1. 3miHa yncna mMonekyn peareHTy

(A) i npopykTy peakuii (B) nmig yac ximiuHoi

peakuii (pionetoBMM KONbOPOM MO3HAYEHO

[aHi Npo peareHTW, 3eNeHUM — MNpPO Npo-
OYyKTW peakuii)
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KOPHCHI peakirili mepebiram ImBui-
e, a Heba)KaHI — MOBLJIbHIiIIIE.
BuBuenHAM IIBUAKOCTI Ximiu-
HUX peakKIliii 3aliMaeTbCcsa PO3MiJ
¢isuunoi ximii — ximiuna ximerm-

IIBuakicTs peakuii migBMIIyETHCA

B pasi:

* BUKOPMCTAHHS XiMiuHO OijbII
AKTUBHUX PEYOBUH;

- 30iJbINTeHHsS KOHIleHTpAaIlii pea-

TeHTiB; ka. Baromuil BHecoK y 1I pO3BUTOK
+ IoApiOHEeHHS PeareHTiB; spobuau C. Appeniyc, . Baut-
+ MiJBUINEHHS TeMIepaTypH; Topd, M. M. Cemenos, M. M. Ema-
* BUKOPHCTaHHS KaTaJisaTopis. Hyesab, P. B. Kyuep Ta immmi.

3aneXHiCTb WBMAKOCTI peakuil Big NPUPOAN peareHTiB

[IBuaKicTh peakiiii CyTTEBO 3aJIEKUTDH Bif npupodu peazenmis. Uum
XiMiYHO aKTHBHINII peYOBMHU, TUM UIBUAIINE BOHM BCTYyHAlOTh y Ti 4um
ignri B3aemomii.

Hampukiaan, Jy:KHiI MeTalu aKTUBHO B3a€MOIIIOTH 3 BOAOIO (Uac-
TO 3 BUOYXOM), TOAI AK Mardiii abo KaJbIliii 3 BOAOIO JieIb pPearyoThb,
a 30JI0TO I cpibJio 3 He B3araJi He B3aeMOZiOTh. TOMK UMM aKTHUBHIiNIL
peuoBuHU (y IIbOMY BUIIQAKy — YMM aKTUBHIIIMN MeTaJ), TUM BHIIA
MIBUAKICTh peakririi.

PosraaapMo, AK MOKHA KiJIBKiCHO ommcaTH II0 3ajJIe;KHICTHL Ha IIPHU-
KJani peakmii Koposii samisHux BUPOOiB.

3agaua 1. Ha yaBymaomy Bisky 3a 100 rogun yrBOopmiaoca 300 mr
ip:ki, a Ha cTajleBOMy 3 TakKoi0 caMoio mioirner moBepxHi — 200 mr 3a
200 rogmua. B sxoMy BUIIAAKY IIBUAKICTL KOpPO3ii BUIA M y CKiJIbKH
pasiB?

Po3é’a3annsa. YaByH i cTasb — MeTajeBi cIJIaBM Ha OCHOBIi 3ajisa,
o0uaBa MiggaoTheAa KOpo3il y Bosoromy mosiTpi. OMiHMMO IIBUAKICTE KO-
posii. ¥ ¢opmyti a1 o0uMcaeHH MIBUAKOCTI peakIlii HaBeIeHO KiJIbKiCTh
peuoBuHU. OmHAK KiJbKiCTh PEUOBMHUN IIPAMO HPOIOPIiiiHa Maci, ToMy
3MiHY Macu TAKOK MOKHA BHKOPUCTOBYBATU AJIA OIiHIOBAHHSA IIBUIKO-
CTi 3amMicTh 3MiHM KiJIBbKOCTi PeUYOBUHU.

IIIBuakicTs KOpoO3ii Bizka:

300 mr 200 mr
4YaByHHOI'O: V; = ——— =3 MI'/TOfl, CTaJeBOro: v, =———=1mMr/roj.
100 rop 200 roz

Bidnoeids: mBUAKiCTE KOPO3ii YaBYHHOTO Bi3Ka BMINA, HiM cTaje-

BOT'0O, V TPU pasu.
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3aneXHiCTb WBMAKOCTI peakuil Big L —
KOHLIeHTpaLil peyoBUH Tnilua —
cKinka

IIBuakicTh peakxiiii icTOTHO 3aJI€KUTH
Binm xoHuyenmpauyii peazenmis. Tax, 6arato R
PEYOBHUH Y UMCTOMY KHCHi ropsaTh HabaraTto cher
IIBUINE, Hi’K y HOBiTpi: mpuramaiiTe AK "
BU B 7 KJaci BU3HAUYaJIM HASIBHICTH YMCTOTO ) .

X . Man. 20.2. Tnitoua ckinka
KHCHIO TJIiI090I0 CKINIKOIO (man. 20.2). Hum B pasl BHECEHHA B YMCTUIA
0ijIbIlIa KOHIEHTPAIliA KMUCHIO, TUM IIIBUIIIIE KCeHb cnanaxye
BimOyBaeThbCsI TOPiHHA.

3aJIeKHiCTh IMBUAKOCTI peakIlil BiJf KOHIIeHTpAIlil MOKHA IIOACHUTH
THM, IO YMOBOIO B3a€EMOJil JBOX PEUYOBUH € 3iTKHEHHSA YaCTHUHOK ITMX
peuoBuH ogHA 3 ONHOK. YmM Oijbllle YACTHHOK MICTUTLCA B II€BHOMY
00’eMi, TUM uyacTillle BOHHU 3iIlITOBXYIOTHCSA, a OTMKe, OiJbIlle UACTHHOK
B3aEMOJiIOTh 3a ONUMHUIIO UaCy.

3anexHicTb WBUAKOCTI peakuil Bif CTyneHA NofpiOHeHHA peyoBMH

I peuoBUH Yy TBEPAOMY arperaTHOMY CTaHi HMOHATTS «KOHIlEHTpa-
misg» He BUKOPHUCTOBYIOTH, KPiM TOro peakxiii 3 TBepAUMHN PeYOBUHAMU
Bifi0yBarOThCA He B yChOMY 00’€Mi cyMiIIi, a TiIbKY Ha ITOBEPXHI PEYOBUH.
ITIBuakicTs GinmbITOCTi peakIliil 3a y4yacTi TBEPAUX PEUYOBWH HiJABUIIYETH-
¢ B pasi iX nodpibHenns: uuM ApPiOHIiIIA peyoBMHA, TUM OiJbIa ILJIOIA
moBepxHi KoHTakTy (May. 20.3), a oTiKe, i1 BMUIA IMBUAKICTL peakIii.

Ycim Bimomo, 1m0 adiomiHieBi BupoOum B moOBiTpi He ropars. OmHax
TIOPOIIIOK aJIIOMiHiI0 ¥ pas3i BHECeHHS B IMOJYM’ S 3aTOPSIETHCA, PO3KUIAIO-
yu cHin ickop (mai. 20.4, c. 120). A AKII0 TaKUH IIOPOIIOK BAMYXYyBaTHU
y BOTOHBL, MOXKe cTraTucs BuOyx. Hemapma ay:ke monpiOHeHMi amroMinmii
BUKODPHCTOBYIOTh SK TBepj/le HaJibHe IJA PaKeTOHOCiiB, 30KpeMa THX,

@@%
1CM{ @ 600 cm?
R
6 cm? @%%%@ ﬁﬁj
0,0Tem (T
Ky6 3 pebpom 1 cm Y pasi po3gineHHA Kyby Ha Kybuku 3 pebpom
3aranbHa niowa — 6 cm? 0,01 cm oTpyMyemo 1 MIH Takux KyOUKiB.

3aranbHa nowa Beix Kybukie — 600 cm?

Man. 20.3. 36inbLieHHA 3aranbHOi NoLi NoBepxHi B pasi noApibHeHHA PeyoBUHU
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Man. 20.4. [opiHHA NOpoLKy Man. 20.5. Mopcbkuin 3anyck paketun (Sea Launch)
anoMiHilo 3 PaKeTOHOCIEM, BUFOTOBNIEHMM Ha YKpaiHCbKOMY
3aBogi «[liBgeHmaw» (M. [Hinpo)

110 BUPOOJIAIOTEh Ha migmpuemcTi «IliBgermar» y m. Muinpo (maa. 20.5).
Yum apiOHiNIi YacTMHKY aJIOMiHiI0, TUM IIBHU/IIE BOHU PearyioTh 3 KKC-
HeM. Tak camo BimOyBaeThcsa i B pasi moapiOHeHHA iHINTMX PEYOBUH.

Heski, Ha mepmuit noryian, «6e3neuHi» pedyoBUHU (IIYKOP, OOPOIITHO,
IepeBMHA TOINO) y pasdi moApiOHeHHA I POSMUJIEHHA B HMOBITPI MOMKYTH
BuOyxaTtu. Tak, oOCTaHHIM YacoM TpammJjacsa HH3Ka TAKUX TPariuHUX BU-
naakKiB: Ha mepeBomepepobHOMY 3aBofi «IIiHCKApeB» BUOYXHYB JepeBHUMN
nus (M. Iliacek, Bemapycs, 2010 p.), GopomrHAHUE Tma Ha OOPOIITHO-
meabHOMy 3aBoni y M. Cemeir (Kasaxcram, 2014 p.), MyKpoBUil NI Ha
s3aBoai B M. CaBanna (mrat I:xopmxisa, CIITA, 2008 p.).

3anexHicTb WBMAKOCTI peakuil Big TemnepaTypu

IITe opauM Ba'KJIMBUM UMHHUKOM € memnepamypa. Tax, aKimo 3mi-
IIaTh BOAEHD i KMCEeHb, TO PEaKI[isd MijK HUMHU 3a KiIMHATHOI TeMIlepaTypu
He BimOyBaTMMeThCs. ¥ pasi MOCTYIIOBOrO MiABHUINEHHSA TEeMIEpPaTypu IO
400°C mounHae MOBLIBHO BUNIIATHCSA BOAAHA mapa. Ilig yac momaabIoro
HarpiBaHHA IMBUAKICTb peakiii migBuimyerscsa, a 3a 600°C cramernca
BUOYX: peakKIlis 3aKiHUYHUTHCA MUTTEBO.

Har sxuTTeBuUil JOCBiA TiATBEPIKYE, 10 MIBUAKICTE OiJbIIOCTi XimMiu-
HUX PeakKIliii 30iJbITyeThCS 3 MiABUINIEHHAM TeMmiepaTtypu. Tak, Mm’saco 3a
KiMHATHOI TeMIlepaTypu MHCYEThCs HabaraTo IIBUAINE, HisK Y XOJOIUIbL-
HUKY. ¥ KpaiHaxX 3 TEemJIMM i BOJOrMM KJiMaToM (PYKTH IO3PiBaIOTh
paHimie, a MaIIUHU ipKaBiIOTH IMIBHAINE, HidK y IMiBHIYHMX KpaiHax.

ExcrnepuMeHTaJIbHO TOBEAEHO, IO

o 3a HarpiBaHHs Ha KOXHi 10°C WwBMAKiCTb GiNbLIOCTI peaKuiin NigBULLYETHCS
¢ NPU6AN3HO B TPU pasi.
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fonnaHAcbKMI XimiK, Neplmin y cBiTi naypeat Hobenis-
cbKoi mpemii 3 ximii (1901 pik). CBiTOBE BM3HaHHA OTPUMaB
TiNbKM nicna ny6nikauii ctatTi npo 6yaoBy mosekyn, Wo no-
ACHIOBaJ1a HAABHICTb OMTUYHMNX i30MepiB OPraHiYHNX CroyK.
BiH cTae npodecopom AMCTepAaMCbKOro YHiBEPCUTETY, Oro
obupatoTb fo bepniHcbkoi akapgemii Hayk. BaHT-Todd mas
I'PYHTOBHY MaTeMaTW4Hy NiAroToBKY, IO [O3BOAWMA AOMY
po3B'A3aTN HU3KY NPobem Mif Yyac AOCNiAKEHHA LWBUAKOCTI
peakuii Ta xiMi4yHOI piBHOBarn. 3aCToCyBaHHA 3akoHy ABO-
ragpo Ta rasoBuUX 3aKOHIB ANA BU3HAYEHHA BACTUBOCTEN ;
po36aBsieHMX PO3UMHIB AO3BOMMAO MOMY onucaTu ABuwe  fAko6-XeHapik BawuT-
OCMOCY 1 3aKnacTy OCHOBY Teopii eNeKTPOoNiTUYHOI AncoLi- Fo¢d (1852-1907)
auii, cbopmynboBaHoi Mi3Hiwe oro yuHem C. AppeHiycom.

ITe nmpaBuso HasuBaTh npasuiom Baum-I'ogga. 3a muM npaBuIoM
MOJKHA OIIiHIOBATH Yac IIepebiry peakIliii 3a pisHHX TeMmepaTyp, a TAKOMK
IPUCKOPEHHS IIeBHOI peakIlii 3 HMiABHUIIeHHAM TeMIlepaTypu.

Mpasuno BaHT-Todda moxHa 3anucatu y Burnagi dopmynu. AKWoO Bigomi WBmA- @
KiCTb peakuii v, 3a Temnepatypu T, i WBUAKICTb peakLil v, 3a Temnepatypu T,, To: -
h-h
Ly,

vy

Je Y — TemMnepaTypHuii KoedilieHT, WO NoKa3sye, Y CKinbKu pasiB 36inblwyeTbca
WBMAKICTb peakuii B pasi HarpiBaHHA Ha 10°C.
[nAa pisHUX peakuin uen KoedilieHT NpuiiMae 3HayeHHs Big 2 fo 4.

3aneXHiCTb WBMAKOCTI peakuil Big HAaABHOCTI KaTanizatopa

VY 6GaraTh0ox BHIIaAKAX IIBUAKICTDL peaKIii MoXKHA IiABUIHUTH 3a I0-
IIOMOTOI0 CHeIliaJIbHUX PeuoBUH — kamadaizamopis. IIpo Taki peuoBuHMI
BU BiKe MisHAJMCA B IOMEpPemHiX KJacax.

.‘ KaTanizatop — peuyoBuHa, Lo 6epe yyacTb y peakLii Ta 3MiHIOE i LUBMAKICTD,
¢ ® .necamas peakLii He BUTpaya€eTbCA.

3azBruail KaTajaidaTop He BKa3ylOTh aHi B peareHTax, aHi B IPOAYKTaX
peakIiii, a 3aIMCYIOTh HMOro HaJ CTPiJIKOI0, HAIPUKJIAM:

250, + 0, —2 280,
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S

Man. 20.6. 3a 3BMYaNHNX YMOB TiJpOreH NepoKkCcuMa mamxe He
po3KknafjaeTbca (niBopyy), ane B pasi fofaBaHHA KaTanizatopa —
MaHraH(lV) okcnpy — peakuia NpUCKOPIETbCA TakK, WO pignHa
MaliXKe 3aKMnae Bif KiNbKOCTi KMUCHIO, WO BUAINAETbCA (MpaBopyuy)

KaranisaTopu MOKYTh AK IPUCKOPIOBATHU PeaKIliio, TaK i raJbMyBaTu
ii. IIpuckopeHHA peakilii HaA3WBAIOTh NO3UMUBHUM KamaJsai3om, a cami
KaTajidaTopu — MNO3UTUBHUMHU. ['aJibMyBaHHSA peaKIlilli HA3WBAIOTh He-
2aMUBHUM Kamadai3om, abo iHzZi0OY8AHHAM, a KaTaidaTopu — HETaTUB-
HuUMU, abo iHzibimopamu.

Hanpukiaaz, sa HasgBHOCTI cronyx Kynpymy, @epymy, Hikemro, Man-
ragy abo Xpomy peakIliig poO3KJany TiAporeH IIePOKCHUIY 3HAYHO IIPU-
cKoproeThesa (MaJ. 20.6). YHiBepcalIbHUM KaTajli3aToOpoM MOJKHA Ha3BaTHU
IJIATUHY, OCKiJIBKHM BOHA BUSABJIAE KaTAJIITHUHY aKTUBHICTh MaliiKe B yCix
peaxIiisax.

KarasisaTopu MaioTh BeJinKe 3HAUEHHS JJIsI CyYacHOI IIPOMMCJIOBOCTL
i mayxu. Bamspko 90 % ximiuHMX IepeTBOpPeHb BifOyBalOThCA 3a Ha-
ABHOCTi KaraJjisaropiB. Bararo BaskauBMX XimMiuHMX peaxiiiii 6e3 Kara-
JisaTopiB Oyau 6 HeMOXKJUBUMHU a00 BimOyBasuca 6 3a HAATO BUCOKUX
TeMIepaTyp, HaAIIPUKJIaL, peakilid CUHTe3y aMOHiaKy 3 a30Ty Ta BOJIHIO,
BaJKJIMBICTD AKOI MU B)Ke PO3TJIAHYJM B maparpadi 15.

Peaxrnii 3 mepepobxu HadTu Ha HaPTOIEPEePOOHUX 3aBOJAX
BimOyBaloThCA TiJIBKM 3a HASBHOCTI KaTajJil3aTopiB, IO mI0-
3BOJIAE€ OTPUMYBATH BUCOKOAKicHUII OeH3UH, Au3eJbHE Ta
aBialfifine maJbHe, MACTHUJIA TOIIO.

Buxsgonui Tpyom Ha aBTOMO0OiIsAX 000B’SIBKOBO 00JIaTHYIOTH
CHeIliaJIbHUMM IPUCTPOAMM — KaTaJiTUYHUMHU HeUTpai-
3aTopaMu, 3aBAAKU SKWUM UYaJHUI Ta3 y BUXJOIMHUX rasax
IepPeTBOPIOETHCA Ha Oe3MeuHiIuii BYIJIeKUCIUil ras, 3MeH-
OIYIOYW BUKUAY IMIKiJJIVBUX PEUOBUH Yy IIOBIiTPA.

Ha mykpomepepo6HOMY 3aBOAi 3i 3BHYAMHOTO KPOXMAJIO
3a HAABHOCTI KucjoT (KarajgisaTopoM peakiii € KaTioHH
rizporeny H') no6yBaroTh maTOKy — COJIOAKHI CHpPOIL, IO
IOTiM BHUKOPUCTOBYIOTH V XapPUOBili MPOMMUCJIOBOCTL IJIA BU-
TOTOBJIEHHS KOHIUTEPChKUX BUPOOiB, HAIOIB, MOPO3UBA, Je-
SAKUX COPTiB XJi0a, CIOPTMBHOIO Xap4yyBaHHSA TOIIO.
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Ximiumi peakiii B KUBUX OpraHis-
MaX TaKOK BiIOYBAIOTLCS 3a y4acTi Ka-
TaIi3aToOpiB, AKi HA3WBAIOTL (PepmerHma-
Mmu. I3 Kypcy OioJiorii Bam Bimomo, 1110
depMeHTH KaTali3yIoTh yci 0e3 BUHATKY
peakiii B KiaiTmHax. BigmiHHOIO purcoio
depMeHTiB € IXHA BHCOKa creiudiu-
HiCTBb: O KOKHOI Oioximiumoi peaxirii
icuye cBiii gepmeHT. A OmMH (pepMeHT
KaTaJlidye TiTbKU OOHY KOHKPETHY peak-
miro. Ile BigOyBaeThCs 3aBAAKU TOMY, III0
dopma MoJsieKyau (DEPMEHTY Ma€ Bimmo-
BimaTu (opmi MoOJIEKyJIM, peakIlilo AKOIl
BOoHaA KataJisye (mau. 20.7).

Man. 20.7. ®opma monekynu dep-
MEHTY 1 MOJIeKyNW, NepeTBOPEeHHA
AKOI BiH KaTanisye, nigxoaaTb OAWH
0O OAHOrO, AK K/OYMK A0 3aMOouKa

Tumra ocobiuBicTh (pepMeHTIB mojiArae B TOMY, IO IXHS YY4acThb Y pe-
aKIIiAX HETUIIOBO 3aJIE:KUTHh Bim Temmeparypu. o meBHOI KPHUTHUHOL
TeMIepaTypHu MIBUIAKICTL (DepMeHTATHUBHOI peakilil 30iabIIyeThCA, a IOTIM
BimOyBaeThbCcs pyliHyBaHHA (hepMeHTY, IOr0 KaTaJliTUuHa Aid 3HUKAE i pe-
aKIia mpuOuHAETHCI. TOMY y XBOPUX JIOAEH 3 BHUCOKOIO TeMIIepaTypolo
OioximiuHi mpoilecu B opraHismi BigOyBalOThCA IIO-iHIIIOMY, Hi¥K y 370-
poBux. A B pasi migBuinieHHA Temieparypu Tija moHan 42°C mmoguHa
MOJKe IIOMEPTHU, OCKiJbKU JKUTTEBO BaKJIMUBi (hepMEeHTU PYHUHYIOTHCH.

[ia KatanizaTopiB 3ymMOBfieHa TVM, O BOHW YTBOPIOKOTb 3 peareHTamn NpOMiMHi
cnonyku. Hanpuknag, peakuia cipuncToro rasy 3 KMCHeM 3a 3BMYaNHUX YMOB Bill-
OyBa€ETbCA BKPal MOBINbHO:

250, + O, = 250,
Ane akwo popatu HiTporeH(ll) okecma, To peakuia BigbyBaTumeTbca y ABi cTagii

i AyXe LWBMAKO HaBIiTb 3a 3BMYANHUX YMOB:
2NO + 0, = 2NO, NO, + SO, = NO + SO,

Y nepuwin peakuii HiTporeH(ll) okcma BUTpayaeTbca, a B ApYrii — YTBOPKETHLCA
3HOBY. LlA pevyoBuHa € KaTanizatopom, TO6TO BOHa bepe yyacTb y peakuii, npu-
cKoptooun i, ane 1i 3arasibHa KinbKiCTb NPU LbOMY He 3MIHIOETbCA.

TepmiH «KaTanizatop» rpeLbKoro NoxXomxeHHs, i 6ykBanbHO coBo katalysis 03Ha-
yae «pymnHyBaHHs». Llel TepmiH y ximiuny Hayky BBiB V. fl. Bepueniyc, a B Ti yacu
BifOMi KaTaniTMuHi peakuii 6ynv nepeBaHO peaKuiAMU po3Knagy PeuyoBUH, 30-
Kpema KaTajliTuyHe po3K/lafaHHA KPOXMasio 3 YTBOPEHHAM [JIIOKO3W, a Aani —
CNUPTY 1 BYIMNEKUCNOro rasy. A TepMiH «iHri6iTop» Ma€ NpAMe 3Ha4YeHHsa i no-
XOAUTb Bifi NaTMHCbKOro inhibere — «CTpyMyBaTW, 3yMUHATU.

=
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» OfHOro pasy ABa iHXeHepu-ximikn cninkysanuca 6ins BiAKPWUTOI NOCyanHY 3 nep-
rigponem (KOHLEHTPOBaHMM PO3YMHOM FigporeH nepokcuay), Wwo 6ys nigrotosne-
HUM [O PO3NMBY, @ HACTYMHOrO AHA B Uil MOCYAVHI NMUWNANCA TiNbKA OOMILIKN
nepokcuay. Buasmnocs, Wwo ognH 3 iHKeHepiB NpaLioBaB y LieXy 3 BUrOTOBJIEHHA
MaHraH(lV) okeugy 1 nig yac po3mMoBU HEOOEPEXKHO CTPYCUB KinbKa KPUCTanuKiB
3i CBOro ofAry B nocyaviHy 3 neprigponem. Liboro BuaBmioca AocTaTtHbo, Wob 3a
Hiu yBecb nepokcug po3knasca. lobpe, Wwo nocyarHa byna BiAKPUTO, OCKibKY
B 3aKpWTiil NOCYAMHI 3a TakuMX YMOB CTaBcA 6U BUOYX.

» Hanwemawa cepepn BigomMux peakuin — cnonyyeHHA atomiB igporeHy B rasosii
dasi 3 yTBOpeHHAM Monekynm BoaHio H, — BigbyBaeTbca 3a 107* ¢. A Hanno-
BiNbHilWi peakuii B ripCbKnx Nopogax TpuBaloTb MiIbIOHWN POKiB.

NNABOPATOPHWUI [OCHIA Ne 10

Bnnue KoHueHTpauil i TeMnepaTtypn Ha WBUAKICTb peakuii
LMHKY 3 XJIOPUAHOIO KMCNIOTOM

O6aa0HaHHA: IITATAB i3 TPObipKaMU, CKIAHKA 3 TapAY0I0 BOLOIO, IIIIa-
TeJb, HaJIbHUK.

Peaxmueu: XJI0pugHA KHACIOTA 3 MACOBUMHU dyacTKamu 5 % ta 15 %,
IUHK.

IIpaBuna 0e3mexu:

s IJIS1 OOCJiiB BUKOPHCTOBYHUTE HEBEJUKiI KIJIBKOCTI peaKTUBiB;

s ocTepiraiiTecs HMOTPAILITHHSA pPeaKTHBIiB Ha INKipy, OAAr, B OUi;

y pasi moTpamIsHHS PEeUYOBUHI 3MUIATe ii BEJIMKOIO KiJIbKiCTIO BOAMU.

1. IIponymepyiiTe aABi ogHAKOBiI mMpPOOipKH.

2. ¥ npobipky Ne 1 HanuiiTe XJIOPUAHY KUCJIOTY 3 MACOBOIO YACTKOIO
5% o6’emom 1 mi, a B upobipky Ne 2 — TaKy camMy KiJbKiCcTb KHCJIOTHU
3 MacoBoO0 4acTKow 15% . B 06uaBi mpobGipKu omycTiTh 1O OgHIN rpany-
ai muaky. IIlo cmocrepiraere? B sxomMy BuUOagKy peakiiia BimOyBaeThcs
3 0iJIBIIIOI0 HMIBHUAKICTIO M uoMy?

3. IIpobGipry Ne 1 3 monepeIHBLOTO AOCTIIY OMYCTiTh Y CKJIAHKY 3 raps-
YOI0 BOJOI0 ab0 HarpiiitTe Ha naJbHUKY. IlopiBHANTE iHTeHCUBHICTL BUA1IEH-
Hs BOIHIO JI0 ¥ IicJiA 3aHypeHHA B rapsady Boay. I1oscHITEH criocTepeskeHHd.

4. 3pobiTh y3arajJbHIOIOUNI BUCHOBOK.

JliHegicmuyHa 3a0aya

NatuHoto fermentum o3Hauae «3aKkBacKa». Take came 3HaUEHHA M€ rpeLibKe ClI0BO Zyme.
Yomy, Ha BaLLy AyMKY, 6ionoriyHi KaTanizaTopu Ha3nBaloTb pepmeHTamm abo eH3umamm?
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A Y
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KniouoBa iges

LWenakicTb XiMiYHOT peakuil XxapakTepusye KinbKiCTb peyoBMHY, WO Npopeary-
Bana abo yTBOpUnacs B pesynbraTi peakLii, 32 oANHULIO Yacy (CeKyHay, XBuUnu-
Hy, Boby abo pik).

KOHTpoOnbHi 3anuTaHHsA

223. CoopmynionTe BU3HAUEHHA LWIBMAKOCTI peakLii, KaTanizaTopa, iHriiTopa.

224, Big AKNX YMHHUKIB 3aNeXNTb WBMAKICTb peakuii? MNosacHiTb, AK came Bnau-
BalOTb Ui YNHHMKM Ha WBUAKICTb peakuii. HaBeaitb npuknagu.

225.[TpoKOMEHTYNTE 3MiHY KOHLEHTpaLi/ peareHTIB Ta MPOAYKTIB peakuil,
a TakoX 3MmicT rpadikiB 3a mantoHKom 20.1.

226. YoMy NpoAyKTN XapuyBaHHA 3a3BMYall 36epiraloTb y XONOAUNBHUKY?

227. Yomy y dopmyni WBMAKOCTI XiMiYHOI peaKLii 3MiHa KinbKOCTi pe4yoBrHU
NPOAYKTIB peakuii € 4OAAaTHOIO BENUYMHOLO, @ 3MiHa KifIbKOCTi peuyoBUHN
peareHTiB — Bif'€MHOI0?

228.[10ACHITb, YOMY Pi3HOMAaHITHI XiMiUHi peakuii, WO BMMaraioTb pPi3HNX YMOB
ana ix nepebiry, y XnBNX opraHiamax BifibyBaloTbCA 3 BUCOKOI LWBUAKICTIO
33 OfJHaKOBOI TemnepaTypu i TUCKY. Bignosiab NigTBepabTe Npuknagamu.

229, [MoAcHITb, YoMy icHye Hebe3neka BUOYXy 3a HasABHOCTI BEIUMKOI KinbKOCTi
CyXOi roptoyoi nopoLlKonoaibHoi peyoBnHW. HaBegdite nNpuknagn Takmx
cuTyadin.

3aBAaHHA ANA 3aCBOEHHA MaTepiany

230. Y 3MiHMTBbCA WBMAKICTb peakuii MiXX BOOAHEM Ta KUCHeM, AKLWO A0 Uuiel
CyMiwi Joaatn a3or?

231. Cnnpatouncb Ha 3HAHHA NPO YMHHUKM BMMBY Ha WBUAKICTb XiMiYHOI pe-
aKLUii, o6rpyHTYyinTe TBEPAXKEHHA: a) y 6araTTi Apy3KK 3ropAwTb Habarato
WBWLIE, HiX Line noniHo Takol caMmol Macy; 6) nig Yac NoXeXki He MoXHa
BiIKPMBATW BiKHa; B) Y pa3i Xap4yOBOro OTPYEHHA YacTO MPU3HaYalTb aK-
TMBOBaHe BYriNnngA, fia Akoro edekTUBHIWA, AKLWO MiryNKNM MakCcMmasnbHO
noapi6HNUTY; 1) Wo6 NiABUWMTY TemnepaTypy nonym's, B 6araTta HarHiTa-
I0Tb NOBITPA ab0 UMCTMI KUCEHDb; A) WMHKA 3a TemnepaTypu 180°C npu-
roTyeTbcA HabaraTto wWBMALWe, HiX 3a 120°C; e) ana cTepwunisauii KoHcep-
BiB @60 MefMyHOro obnafgHaHHA iX NMEeBHUA YaC BUTPUMYIOTb 3@ BMCOKOI
TemnepaTypy; €) XapyoBi NPOAYKTU AoBLe 36epiraloTbcA Yy BaKyyMHUX
nakeTax; X) YniTky nifBULLYETbCA Hebe3neKa XapUoBUX OTPYEHD; 3) TEPMIH
cny»6u MigHUX BOAONpPOBIAHUX TPYO 3HauHO BinbluniA 3a 3ani3Hi (cTanesi).

232.3a gaHuMmn go manioHKa 20.1 goBeaith, WO WBUAKICTb peakuil Makcmarnb-
Ha B MOMEHT 3MillyBaHHA PeYOBMH (Ha NMoyaTKy peakuii) i 3 yacom 3MeH-
WYETbCA. AK Lie MOXHa NOACHUTN?

233.Y gBi KON6U HaNUAU XNOPWUAHY KUCAOTY. Y neply goaanu 3aniso Kinbkic-
Tio peyvoBuHN 0,01 Monb, a B ApYry — LUHK Takoi caMoi KinbKocTi. B Akin
Konbi peakuin 3akiHUNTbCA paHiwe?
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234.Y KOXHill napi HaBedeHVX NPOLeCiB BU3HaYTe TON, WO Mae b6inbluy wema-
KiCTb: @) ip>KaBiHHA 3a/1i3a UM TbMAHIHHA Mifi; 6) ropiHHA BOCKY UM rOpPiHHA
nanepy; B) BUNaploBaHHA 6EH3VHY U/ BUNapioBaHHA BOAW. Y KOXXHOMY BU-
nagKy nosiCHiTb CBili BUOGIp.

235.Ha eTukeTui 3 MOpo3MBOM BW NpounTany iHGopmauilo NpPo Noro CTpPokK
NpuaaTHOCTI Ta YMOBW 36epiraHHsA, ane gesaki MicLua Ha eTukeTui bynun 3a-
TepTi: «### 3a TemnepaTypu mMiHyc (24 + 2)°C, @@@ 3a TemnepaTypu MiHycC
(18 = 2)°C». Bu 3BepHynuca no Jonomory Jo NpogasLA, Ha Wo oTprManu
BifNOBIAb: «<B OAHOMY MicuUi TaM Ma€ 6yTn HanvcaHo “12 micAuis”, a B iH-
womy — “10 micauis”». AKUN HapNMC Ma€ CTOATM 3aMicTb cUMBONIB ###,
a AKUN — 3aMicTb @@@? fIK BU BBaXKa€Te, K JOBrO MOXHa 36epiratn mo-
po3uBo 3a Temnepatypu +20°C?

236. byno npoBeaeHo ABa AOCNIAN 3 BOOYBaHHA KNCHIO HarpiBaHHAM Kaniii nep-
MaHraHaty. Y neplomy gocnigi otpyumanu 75 mn KNCHIO 3a 3 XB, a B ApYyro-
My — 100 mn 3a 5 xB. Y AKOMy BUNaAKy WBUAKICTb peakuii Buwa?

237. 3a micAub A0 NOYaTKy 3aHATb NabopaHT NpUroTyBaB BOAHWIA PO3UMH Tig-
poreH nepokcuay, B 1 1 Aakoro mictunocsa 0,3 monb H,0,. Mepworo Bepec-
HA BUMTENbKa XiMil BUABMUNA, WO KiNbKiCTb rigporeH nepokcugy B Konbi
3MeHwWwwnaca BABivi. O6UMCNiTb WBUAKICTL PO3KMafaHHA rigporeH nepok-
cangy (monb/moby), yBaxkatoun, wo B MicAui 30 AHiB. KM 0B6'€EM KUCHIO
(H. y.) BuginmBca 3 5 n po3unHy 3a uewn yac?

238.Y nepuwiii Konbi BigbyBanaca peakuis MK KanbLili KapboHaTOM Ta Xfo-
PUAHOIO KNCOTOIO, Y pe3ynbTaTi AKOI 3a NeBHWI Yac BUAINMBCA ra3 Macor
6,6 . Y ppyriin konbi B3aEMOAiANU BOAEHb Ta Mog i 3a TakuiA camuii npo-
Mi>KOK Yacy yTBOPUBCA NPOAYKT peakuii Macoto 16,64 r. Y Akomy Bunagky
peakuin BigbyBanaca weugwe?

239. 3miwanu kap6oH(ll) okcma KinbkicTio 0,15 monb 3 KucHem. Yepes 10 cekyHp
nicnA nouyaTtKy peakuii KinbKiCTb YagHOro rasy 3meHwwunaca go 0,1 monb.
O6uncniTb WBMAKICTb L€l peakuil.

240. Ak B/ BBaXKA€ETE, 38 AKMM NPUHLMINOM 06UPaloTb PeYOBUHN (peareHT abo
NPOAYKT peakLii) AnA eKcneprMeHTasIbHOrO BU3HAUYeHHA WBUAKOCTI XiMiu-
HOI peakuii. ONnWiTb METOAUKY eKCepMMEHTY Ta (3a HeobXigHOCTI) Npu-
nag anA BM3HAYeHHA WBUAKOCTI XiMIYHOT peakLil: a) UMHKY 3 XJI0pUAHOI0
KNCNOTOI0; 6) rOpiHHSA CipKK B NOBITPI.

241. HaBepiTb npuknagn XiMiuHMX npouecis, Wo: a) 6akaHO MpUCKOpIOBaTY;
6) 6akaHO YMOBINbHIOBaTY; B) NIATPUMYBaTHK LWBUAKICTb HA NEBHOMY PiBHi.
Y KW CNoCi6 y KOXHOMY BMMALKY MOXHa KOHTPONOBaTU abo 3MiHioBaTK
WBMAKICTb peakuii?

242*,3anponoHyiiTe NiaH eKCnepuMeHTy ANA BU3HAYEHHA LWBUAKOCTI XiMiYHOT
peakuii. ki BUMipIOBaHHA BM Ma€Te 3pobuTK Ana AOCArHeHHA meTu? AKi
UYMHHWKM BNJIMBAaTUMYTb Ha TOUHICTb €KCMepuMeHTY?

243*,3ragante 3 Kypcy i3vKy, WO O3Haya€e MOHATTA «WBUAKICTb PyXy». 3Ha-
NAiTb CRiNbHI 1 BiAMIHHI O3HaKM Yy MOHATTAX «WBMWAKICTb PyXy Tina»
Ta «WBUAKICTb XiMIYHOI peakuii».
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MPAKTUYHA POBOTA Ne° 3

Bnnme pisHNX YMHHMKIB Ha WBUAKICTb XiMIYHMX peaKuin

O61a0HAHHA: TIITATUB i3 MPOOdipKaMU, MATBHUK, IIIIATEIb.

Peaxmueu: HCI (5 %), HuHK rpaHyJIbLOBAHUM Ta MOPOIITKOIOMIOHMI,
3pasKM 3aj1i3a Ta Mifli, PO3UMH rigpores nepokcuny (5 %), MnO,,
CKiIKa AJid JoBeJeHHs HasgBHOCTI KUCHIO.

IIpaBuna Gesmexmu:

* IJIST OOCJiZiB BUKOPHCTOBYHTE HEBEJUKI KiJIBKOCTI peakTHBiB;

« M yac HarpiBaHHSA He TOPKaliTecd PyKaMU Trapsadyux IPeMeTiB;

« ocTepiraiiTecsa MOTPAIJITHHS PeaKTHUBIB Ha MIKipy, OAAr, B OYi;

Yy pasi moTparITHHS PeUYOBUHU 3MUNATE ii BEJINMKOIO KiJIbKiCcTIO BOIN.

1. IIponymepyiiTe IIicTh OOHAKOBUX IPOOIpoK. ¥ mpobipkm Ne 1 Ta
Ne 2 manuiite mo 1 M xJopuaHOI KuUcCJIOTU. Y mpobipky Ne 1 momictiTh
rpamyay IIUHKY, a ¥y Ne 2 — npiory mopomky numHKY. IlopiBHAliTe iH-
TEHCUBHICTb BHUiJIeHHS BOAHIO B mpobipkax Ne 1 i Ne 2. ITosacHiTs cmo-
CTepeKeHHs.

2. YV npobipku Ne 3 Ta Ne 4 manuiite mo 1 MJ XJOPUAHOI KUCJIOTH.
Y mpobipxy Ne 3 momaiiTe 3pas3ok 3ajiza, a y mpobipxy Ne 4 — wminmi.
ITopiBHsAliTe iHTeHCHMBHICTL BUAIIeHHA BOAHIO y mpobipxax Ne 1, Ne 3
Ta Ne 4. ITosAcHITHL cmocTepeKeHHs.

3. V¥V mpobipky Ne 5 mamuiite 1 MJI PO3UMHY TiApOTeH IEPOKCUIY.
Yu cmocrepiraere BumisieHHs rasy? Harpiiite mpobipky maiiyke OO0 Ku-
minua. Yu cmocrepiraeTe BuIiJieHHS rasy IIicid HarpiBanHa? Busuaurte
HasIBHICTb KMCHIO B IPOOIpIli 3a JOIOMOTIOM0 TJifouoi CcKimxu. 3pobiTh
BUCHOBOK II[OJI0 BIJIMBY HarpiBaHHA Ha HMIBUAKICTH peakIrii.

4. Y upobipxy Ne 6 maswmiite 1 MJ PO3UYMHY TiZporeH IIEPOKCULY.
Hopatite npioky manran(IV) oxkcuny. IlopiBuAliTe MIBUAKICTh BUAIJIEHHSA
KucHIO B mTpobipkax Ne 6 Ta Ne 5 (micas marpiBauusa). IlodcHiTs, cmocTte-
pesKeHHs.

BucHoBOK. 3po0iTh y3araJbHIOIOUNI BUCHOBOK 0 IPAKTUYHOI POOOTH.
A 1mporo BUKOpHUCTaiiTe BiAMOBiAI Ha 3amMUTaHHS:

1. dAxi ynHHMKY i AK caMe BILIMBAIOTH Ha HMIBUAKiCTH XimiuHoi pe-
arIii?

2. TloscHiTHL MexXaHi3M BIJIMBY HarpiBaHHA Ta CTYIEHS IOAPiOHEHHSA
PEeUYOBMHM Ha MIBUAKICTh XiMiuHOI peakirii.

3. Yu BimpisudeThbcsad MexaHi3M 3MiHM MIBHAKOCTI peakiiii B pasi
moApiOHEeHHs peareHTiB Ta 3MiHM KOHIeHTpaIlii? BigmoBigb mOACHITH.
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Knacndikauia peakuin 3a KinbKiCTIO i CKNagoOM peareHTiB

Ta NPOAYKTIB peakuil

Ilix vac BuBUeHHA Ximii Bu BiKe
osHaloMmIHCA 3 U6ara'rbma THIIAMH . cronygenma: A + B — C
XIMIUHHX PeaKiii. Yy IOMY Hapa- . poskmagy: A — B + C + D
rpadi Mu ysaraJbHUMO IIi 3HAaHHA - samimesnms: A + BC — AC + B

Ta KJacu(@ikyemMo BijoMi BaM peak- . o6miny: AB + CD — AD + CB
mii 3a pisHMMU O3HaKaMH.

Peaxuyii cnonyuennsn Bimmoimarors cxemi: A + B — C. Haiibinpm
XapaKTepHUMHU €:

+ B3aemozii mpoctux peuoBuH: 2Fe + 3Cl, = 2FeCl,

* rigparanis okcugis: CO, + H,0 = H,CO,

* B3aeMofii KMCIOTHHX OKcuAiB 3 ocHOBHuME: CO, + CaO = CaCO,

Peaxuyii po3xnady BignosinatoTh cxemi: A — B + C + D. Posknany
OiggaoThCA PEUOBUWHU BCiX BiloMMX BaM KJiaciB HEOPTAaHIUHUX CIIOJNYK:

+ kwmcaoru: H,Si0, = SiO, + H,0

+ HeposumHHi ocHoBHM: Cu(OH), = CuO + H,0

+ comi: CaCO, = CaO + CO,T

- orcuau: 2HgO = 2Hg + 0,7

Peaxuyii samiwenna Bignomigaiors cxemi: A + BC — AC + B.
3asBuuaii peakiiii samimeHHsa BigOyBaTbCA MiK OOHi€I0 IIPOCTOIO
1 OOHiIE€I0 CKJIAJHOIO PEYOBUHOIO:

+ meran 3 okcumom: 2Al + Fe,O; = Al,O0;, + 2Fe

- Meran 3 kucaoroo: Zn + 2HCI = ZnCl, + H,T

+ meran i3 cimmo: Fe + CuSO, = FeSO, + Cul

+ memeraa 3 oxkcugom: C + PbO = CO + Pb

Xoua TpamaAOThCA I peakIii saMillleHHs MiK JBOMAa CKJIATHUMUN
pEeYOBMHAMY, HATPUKJIAJ PeakIlis oKCUAY i3 ciyiro:

Sio, + CaCO, = CaSiO, + CO,T
Peaxyii o6miny Bigmosimarors cxemi: AB + CD — AD + CB.
ITe malimomwmpeHima rpyna peakIii MiXX CKJIAJHUMU pPEeYOBUHAMU,
30KpeMa, MiK KHCJIOTaMM, OCHOBAMU, COJIAMU H OKCHUIAMU:
KOH + HNO; = KNO,; + H,0

Peaknii 3a kigpkicTio i ckIagom
peareHTiB Ta IIPOXYKTIB:

O60pPOTHI N1 HEOOOPOTHI peaKuii

YacTo HampAM peakIrii 3ayie;KuTh Big yMoB ii mpoBenenuda. Hampukian,
3a 3BUYAMHUX YMOB BiJJOYBAE€THCSA PeaKilisi YTBOPEHHS KAaJbI[ili KapOoOHATY:
Ca0 + CO, = CaCO4
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Opuak y pasi HarpiBaHHS JO BHCOKOI TeM-

Peakmii 3a MmokauBic-
neparypu (mo 1000°C) moumHae mepeBayKaTu

TIO mepediry y mporu-

peaxIiig po3KJaZaHHA KaJibIlifi KapboHATY: JeIKHNX HATIPIMAX:
CaCO4 = CaO + CO, * oboporHi;
+ HeobOpPOTHi.

YacTto Tpanasgerbcda, IO 3a OXHAKOBUX
yMOB XimiuHa peakIlia MoiKe BimOyBaTucs
Yy JBOX NPOTHJIEKHUX HampaAMaX. 30KPeMa, HaBeJeHa peakIlid B IEBHO-
MYy iHTepBaJi TeMmepaTyp BimOyBaeThCcA B 000X IMIPOTUJIECKHUX HAIPIMax.

o Peakuii, AKi 3a 3ajaHNX YMOB Bii0YBalOTbCA AK Y MPAMOMY, TaK i Y 3BOPOTHOMY
¢ HanpAmax, Ha3nBalTb O60POTHUMMN.

Hnsa 3anucy piBHAHBb TaKWX peakIliil 3aMicTh 3HAKa PiBHOCTI BUKO-
PHUCTOBYIOTh 3HAK OGOPOTHOCTi (IIPOTHUJIEIKHO CHPAMOBAHI CTPiJIKM):

CaCO; CaO+CO,

O6opoTHi Tpoliecu Ay:Ke moImpeHi. o HUX HaJIeKaTh MUCOIIiAIid
BOJAY i cTa0KUX KHCJIOT, B3AEMOIiA BOAHIO 3 OPOMOM, HOZOM, a30TOM TOIIIO.

Heo6opomHumu € Taki ximiuni peaknii, IpoAyKTH AKUX He 34aTHIi
pearyBaTu OOMH 3 OJHMM 3 YTBOPEHHAM IIOUATKOBUX pPedOBUH. Tomy
B HEOOOPOTHHX PeakKIligxX yci peareHTH B3a€MOJIIOTh OAWH 3 OJHUM IIO-
BHICTIO 3 YTBOPEHHAM HPOAYKTIB peakiiii. BiibiricTs peakitiii y Heopra-
HiuHilT ximii € came HeoOoporTHuMME (Ha BimMiHy Bix peakiiii 3a yuacrti
OpPTaHiUYHUX PEUYOBUH).

3BepHITH yBary: iHO/i MOMUJIKOBO BBAYKAIOTh, IO AKIMO IIiJl Yac 3JIu-
BaHHs PO3UYMHIB €JIeKTPOJIITIiB He BHUIiJSEThCA Tas, Boja abo ocand, TO
BimOyBaeThbcsa obOopoTHaA peakilia. Hampuiriaazn, Misk posumHaMu HaTpii
cyandary U Kajiii kapOoHATY:

Na,SO, + K,CO; = K,SO, + Na,CO,

AJe B 000pOTHUX PeaKIlisiX IMepeTBOPEHHS Big0OyBalOThCS OJHOUYACHO
B 000X HampsMaX, a B I[bOMY BUINAAKY IIepeTBOPeHb y3arayii memae. Ilic-
nA 3nuBaHHA podunHiB Na,SO, Ta K,CO4 yTBOPIOETHCA PO3UUH, B AKOMY
MmicTuThCcA cymim ioriB Nat, KT, SOi_ . CO%‘, Mix SKMMHM 30BCiM Bif-
CYyTHsA OyAb-sKa XiMiuHa peakIirisd.

Knacndikauia peakuin 3a TennoBnm edpekTom

Koixra ximiuna peakIiisg cynpoBOAKYETHCS Te-

IJIOBUM e(DEKTOM: Y XiMiUHMX B3a€MOIisAX TeILIOTAa Peaknii 3a Temro-
MOsKe BUALAATHCA 260 morauHaTucsa. Eksorepmiuni BUM edexTom:
o s . - eK3oTepMiuHi;
peakIii Bi0yBaoTLCA 3 BUiIEHHAM TeIJIOTH, a €H- R
* €eHIOOTePpMIYHI1.

IOTepMiUyHi — 3 MOrJIMHAHHAM TEIJIOTH.
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Knacuodikauia peakuinn 3a 3MiHOIO CTyNeHA OKUCHEHHA

CryneHi oOKMCHEHHSA €JIeMEeHTU 3MiHIO- p 3
. . eaKIlil 3a 3MiHOI CTyIeHA
IOTh B OKMCHO-BiTHOBHUX peakIiax. Cepen T Y
. OKMCHEHHS:
HUX BUIIJIAIOTH: . .
. . * OKHCHO-BiJHOBHi:
« miscmonexyarapri OBP — ememenTH, MisMOJIeKyIAPHi
. . . ’
10 3MiHIOIOTH CTYIEeHiI OKMCHEHH:, Mic- BHYTDIIIHEOMOJIEKYIADHI;
TATBCA Yy CKJaAi PisHMX MoJseKysa ((pop- * KHCJIOTHO-OCHOBHI:
MyJbHUX OoAWHUIG). lle Halimomupewrimmi HeHTpasisarii

TUN OKMCHO-BiTHOBHUX PeaKIiii:
0 +1 +2 0
Zn+2HCl=ZnCl, + H,
« gHympiwnvomonexyrapri OBP — enemenTn, 1110 3MiHIOIOTH CTyIEeHL

OKWCHEHHS, MIiCTATHCA y CKJIaAl ogHiel Mmosekyan ((popMyJIbHOI OqUHNIL):

+1 -2 0 0
2H, 0 =2H,+0,

Ximiuni peakIii, B AKUX CTyIIeHi OKMCHEHHSA €JIEMEHTIiB He 3MiHIOIOTh-
Csl, € KUCNOMHO-OCHO8HUMU. Y KHUCJIOTHO-OCHOBHMX PEaAKIiAX KMCJIOTHI
PEUYOBHHY B3aEMOLIIOTh 3 OCHOBHUMU. PeaKIlii HOHHOr0 00OMiHy MiX coiamu
TaKOK € KHCJIOTHO-OCHOBHMMM, XOYa IX ONMCYIOTh He BiJJOMOIO BaM TeO-
piero KucaoT i ocHOB AppeHiyca, a iHmuUMHM, GiJbIIT 3aTaJbFHUMM, TEOPiIMU
KHCJIOT i OCHOB.

CepeZ KMCIOTHO-OCHOBHMX PEaKIili BUIIIAIOTH IPYIY Peakriiil, AKi
Ha3WBAIOTh peaKIiAMM Hellmpaaidayii — 11e Tpyla peakrIil BzaeMozil
KHCJIOT 3 OCHOBAMMU 3 YTBOPEHHSAM COJIi @I BOAU.

IIpuxkaan. KnacugikyiiTe HaBemeHi xiMiuHi peakIiii 3a pisHUMU KJja-
cudikamifHIMY O3HAKaAMU.

1) H,S0,(posu.) + 2NaOH(posu.) = Na,SO,(posu.) + 2H,0; AH < 0;

2) CO,(r.)+C(rB.) 2CO(r.); AH > 0.

Peaxiia 1 € peakitieo oominy. BoHa BimbyBaeThbCsa TiJIBKM B OJHOMY
HAIIPSAMKY, a OToKe, € HeobopoTHoro. Temnora mig yac peakifii BUAIIAETE-
cd, TOXK IIA peakiiid € eksorepMmiunoio. JKoaeH eqeMeHT He 3MiHIOE CBiit
CTYIIiHb OKMCHEHHS: BOHA € KHCJIOTHO-OCHOBHOIO, IPUUYOMY HAJIEIKHUTDH 10
peakmiii HedTpaJisarrii.

Peakmia 2 e peaxiieio cmoayuenHa. OCKilbKM BOHa BigOyBaeThCs
B 000X HAIpsSMaxX, TO € O00OPOTHOIO. 3a TEeIJIOBUM e(peKTOM BOHA € eH-
IDOTEePMiUHOIO 3aBAAKN MOTJIMHAHHIO TEIJIOTH B IpaAMii peakiii. Ilix gac
peakitii aromu KapOoHy 3MiHIOIOTE CTYIiHL OKMCHEHHS, TOX BOHA € OKIC-
HO-BiIHOBHOIO, IIPUUYOMY MijKMOJIEKYJISAPHOIO.



§ 21. Knacudikauia ximiuHux peakuiit

/ KniouoBa iges

Knacudikauisa xiMiuHMX peakuii nonAra€e B PO3MoAineHHi ix Ha rpynu 3rigHo
3 NeBHVMM BaXKNUBMMU O3HaKamw. lig yac Knacuodikauii ronoBHe — BUABUTU
Li XapaKTepHi 03HaKU XiMiYHOI peakuii.

?—)
()

(RS

3aBAaHHﬂ AnA 3aCBOEHHA MaTepiany
244, Ha3BiTb 03HaKW, 3a AKUMK MOXKHa KnacudikyBatu ximiuHi peakuii. Ha Aki
TUNKW NOJINAIOTb XiMiUHI peakuii 3a UMK o3HaKamm?
245. HaBefiiTb N0 0OgHOMY NpUKagy: a) eHAOTEPMIYHOI peakuii po3knaay; 6) pe-
aKUil cnonyyeHHA MiX rasamu; B) OKWCHO-BIJHOBHOI peakLii po3knagy;
r) eK30TepMiYHOI peaKLii MiX TBEPAOIO Ta ra3yBaTol PeyoBNHAMU; i) OKMC-
HO-BIAHOBHOI peaKuii 3amilleHHA MiXX TBepdolo Ta PiAKOK peyoBUHaMMU.
246.HaBepfeHi xiMmiuHi peakuii KnacndikyinTe 3a KnacmoikaliiHUMM O3HaKamu:
a) Ny(r)+3H,(r)  2NH,(r); AH < 0;
6) 2KMnO,(18.) = K2Mn04(TB.) + MnO,(18.) + O,(r.); AH > O;
B) Fe(rB.) + CuSO,(po3u.) = FeSO,(po3u.) + Cu(re.); AH < 0;
r) NaOH(po3u.) + HNO;(po3u.) = NaNO,(po3u.) + H,0; AH < 0;
8) H,0(p.) + SO,(p.) = H,SO,(p); AH < 0;
e) Clz(r.)+H20 HCI (po3u.) +HCIO (po3u.); AH > 0.
247. CknagitTb piBHAHHA peakLii, Wo BignoBifaloTb HaBeAeHUM CXeMaM:
a) A po3KnagaHHA B cnonyyeHHA B 33MiLLLEHHF| r 06MiH ﬂ;

3aMilLieHHA CronyyeHHs HeiTpanisauis po3KnafaHHA
6) A b B r A.

248. BusHauTe, AKi XiMiuHi peakuii 306paxeHi Ha MmantoHKy 21.1. CknagiTb ix pis-
HAHHA Ta KnacndikynTe 3a PisHNMYK O3HaKaMu.

8 2
Man. 21.1. MNpuknagn xiMmiyHNX peakuin

e—; TevMu HaBUAJPHUX MPOEKTIB 3a TeMOI «XiMiuHi pearIii»:
- Engorepmiuni peaxiii ma cay:K0i JgrommHi.
- ErsorepmiuHi peakiiii B KUTTEIIANBLHOCTI KUBUX OPraHisMis.

Ilepesipme ceoi 3nanHsa 3a memor «XimiuHi pearyil», 6UKOHABUWIU
mecmogi 3a80anHA HA cailmi.



TEMA 3. NMOYATKOBI NMOHATTA
MPO OPTAHIYHI CMONTYKH

Y uboMy po3fini BU di3HaeTecs...

+  MpPO 0COBNMBOCTI OpraHiYHOI Ximii Ta opraHiYHMUX CNonyK;

+ Wo 3 aTtomiB KapboHy Ta lNgporeHy cknagaeTbca 6e3niu peyoBuH;
¢ WO BYrNeBOAHI — He3aMiHHI PeYyoBMHW AN PO3BUTKY NIOACTB3;

+ WO NofiMepaMn MOXKHa 3aMiHUTK Malke Oyab-AKUA MaTepian;

s UM BCi XKMPHI Ha OOTUK PEYOBUHIN € XUpamu;

+  YOMy KpOXMaJsib i BaTa He CONoAKI Ta AK iX 3p06UTK CONOAKUMU;

s 3 AKX PEYOBMH CKNALATbCA XMBi OpraHiamu;

¢ WO PKa — ue CYMill opraHiyH1X nonimepis.

§ 22. Bctyn fo opraHi4yHOI Ximii

BUHMKHEHHA opraHiyHoI Ximil

Bu Bxe 3HaeTe, m0 XiMiUyHI pPEeUYOBMHM YTBOPIOIOTH AaTOMHU Pi3HUX
ximiunux enementiB. Cepen ycix XiMiuHMX eJIeMEeHTIiB OKpeMe Miclie II0-
cimrae Kap0oH, oCKiJIbKM BiH € OCHOBOIO BeJIMYE3HOI KiJIbKOCTiI MPUPOTHUX
1 cuHTeTUUYHUX cHOoJyK. KapOoH yTBOpPIOE IEeCATKM MiJbHOHIB peuyoBUWH,
BUBUEHHAM AKUX 3aliMaeTbCA OpzariuHa XimiA.

.\ OpraHiyHa ximia — ue po3gin ximii, wo BnBYae cnonykn KapboHy, ixHi Bnac-
¢ TUBOCTI Ta MeToAN JOOYBaHHS.

ITle BusHaueHHs He € a0COJIOTHO TOYHUM, OCKiJIbKU iCHYIOTH CIOJYKU
Kapbony (ByriieKucauii Ta 4YagHUI rasu, KapOoHAaTHA KUCJOTa Ta Kapbo-
HaTH TOII0), AKi 3a XapaKTepoM BJACTHUBOCTEI BiJHOCATH OO HEOpPTraHiu-
HUX. AJle Ile IiAKpecJioe, 110 IMPUHIIUIIOBOI PiSHUI MiXK opraHivHUMH
Ta HEOPraHIYHMMU PEUYOBMHAMU HE iCHY€, OCKiJIbKM OpPraHiuHi CIIOJNIYKH
MOXKYTh II€PeTBOPIOBATHCSA HA HeOpraHiuHi, i HaBIaxkw.

OpraxiuHi peyoBUHM BiJOMi JIOACTBY 3 JaBHiX-ZaBeH — IIe OJIii, BUH-
HUHA COUPT, OIITOBA KICJIOTA, IIYKOP, KPOXMAaJb TOII0. AJle TPUBAJIUN Yac I1i
PEYOBMHYU MOTJIN BUIIJIATH TiIbKHU 3 YKUBUX OPraHismis (pocjuH i TBapum)
a00 IPOAYKTIB IXHBOI KUTTENiIAIBHOCTI I He MOIJIM CAMOCTIMHO iX CHHTe-
syBatu. Ile moscHioBasu Teopi€ BiTasismy (Bim JaTWH. vita — KUTTHA),



§ 22. Bctyn po opraHiyHoi ximii

Bigomuin HimeLbKnin Ximik. Ha BMMory 6aTbkiB 3aKiHUMB
MeanYHUN dakynbteT MapbyprcbKoro YHiBepcuTeTy, Xoua
3 AUTMHCTBA 3aX0MNoBaBcA Ximier. 3000yBLIM 3BaHHA AOKTO-
pa mMeauuMHW, Nikapem BiH He cTaB, ane BMOBMB bepueniyca
B3ATU Oro Jo cebe nabopaHToMm, micia yoro nepeksanidi-
KyBaBCA Ha xiMmika. Y 28 pokiB cTaB npodecopom ximii, npa-
LtoBaB y 6araTbox yHiBepcuteTax HimeuyunHwu. by aBTOpOom
AeKinbKoxX MiAPYYHMKIB 3 XiMil, 32 AKMUMW HaBYANNCA HACTYMHi
NOKOJIHHA XiMiKiB. Ane HamBigomilumm gocArHeHHAM Benepa
6yno pobyBaHHA ceuyoBMHM 3 amoHin uiaHaty NH,NCO —
nepwmn B iCTOPii WTYYHNA CMHTE3 OPraHiYHOI PEeYOBUHMU, ®pippix Benep
o CTaB Mo4vaTkom GYpXJIMBOro PO3BUTKY OPraHiuHoi Ximii. (1800-1882)

3TiHO 3 KO0 OPraHiuHi PeYOBMHU MOYKYTh YTBOPIOBATUCS TiIBKU B sKUBUX
opraHisMax IIiJ] BILIMBOM SKOiCh «:KUTTeBOI cuan». Came Tomy 1807 pory
mBenchKuil ximix Menc-fIko6 Bepeiiyc 3ampomoHyBaB HasBy «OpraHiu-
Hi» [ TO3HAUEHHS PEUYOBUH, IO ONEP:KYIOTH i3 KUBUX OpPTraHisMiB.

IlepeBopoT B ysABJIEHHI IPO OpraHiuHi peuoBUMHU CTaBCS MiCJIsg BioMO-
ro pocainy ®pimpixa Beaepa. 1828 pory Besep 3 HeopraHiuHoOi CIIOIYKH
y 3BHUaiiHii OpoObipIii cMHTEe3yBaB CEUYOBUHY, AKY OO I[LOI'0 YacCy BHUi-
JISJIA JIUIIE i3 cedi i1 TOMy BBasKaJi BUHATKOBO OPTaHiYHOI PEYOBUHOIO.

NH,NCO - (NH,),CO
aMOHIN uiaHaT CevyoBUHa
(HeopraHiyHa peyoBMHa)  (opraHiyHa pevyoBKHA)

I xoua ceuoBuHaA OyJsia He TAaKOIO BiKe I BasKJIMWBOIO PEUYOBUHOIO, aje
mociin Besepa OoBiB, IO OpraHiyHi pPeYOBMHU MOMKYTH YTBOPIOBATHCSH
i 6e3 «xkuTTeBOi cuam». Ile Oyso Kpaxom Teopii Bitamismy. Ilicas mosi-
moMJeHHsa Besepa 6arato xiMikiB mouasm 3AilficHIOBATH HOCJiAM 3 HOOY-
BaHHA OpraHiuHMX peuoBuH. Po3mouasca
OypPXJIUBUI PO3BUTOK HOBOIO HAIIPAM-
Ky — opramiumoi ximii.

IcTopisa opramiumoi ximii Hasiuye
faraTo BUJATHUX iMeH, aje cepela ycix
xiMiKiB-oprauikiB ciig y mepiry uepry
BimsHauuTu gBoxX — Ppiapixa Kexyse Ta
Ouxexcangpa Byrtieposa, umi mociimsxeH-
Ha Oyau HAW3HAUYIIUMHU AJA PO3YyMiH-
Hs OyAOBU OPraHiuYHMX PEYOBHH i CTAIH  Man. 22.1. MowTosa Mapka HiveL-
MOTYTHIM iHCTPYMEHTOM AJS PO3BUTKY KOI MOLUTOBOI KOMMNaHii Ha 4yecTb
opraHiumoi ximii. cuHTesy Opigpixa Benepa
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TEMA 3. NOYATKOBI MOHATTA MPO OPTAHIYHI CNONYKU

[NOHATTA NPO OpraHivyHi pevyoBUHK

CrorofHi opraHiuHMMM HasMBalOTh AK IPUPOAHIi, TaK i CHMHTETHMUHI
cnonyku Kap6ony. Ix Bizomo Bike momaz 20 minbitomis. Opramiuni peuo-
BUHU Bif[irpaioTh BaKJIUBY POJb Y IIPUPOJi, OCKIJIBKM € OCHOBOIO KUTTS
Ha 3eMmui. BoHM € 0CHOBHOIO CKJIQJOBOIO XapuoOBUX IIPOAYKTIB, iX 3mMaBHA
3aCTOCOBYIOTh SIK CUPOBUHY JAJIA BUTOTOBJIEHHA TKAHWH, BOHH MiCTATHCA
y ckJazni pisHmx BuAiB nmasusa (man. 22.2). CyuacHi cuHTeTHYHi opra-
HiUYHi BUCOKOMOJIEKYJISPHI CIIOJIYKH BUKOPHCTOBYIOTH SIK KOHCTPYKITiitHi
MaTepianu, s BUTOTOBJIEHHA BOJIOKHA TOIo. Barato 3 HuUX 3a cBOiMm
BJIACTUBOCTSAMHU TIE€PEBePINYIOTh MPUPOAHi aHasoru. OpraHiuHi cmoayku
€ OCHOBHUMU KOMIIOHEHTAMM JIiKiB, MUMHUX 3ac00iB TOIIIO.

Yomy came Kap6on € ocHOBOIO opraHiunux cuoayk? Ha Bigmimy Big
iHmumx xiMiuHUX eleMeHTiB, KapOoH MoKe yTBOPIOBATH BeJNMUE3HE UNMCJIO
CIIOJIYK, III0 3yMOBJIEHE TBOMAa Ba)KJUBUMU BJIACTUBOCTAMM HOT'0 aTOMiB:

- aromu KapOoHy MOKYTh YTBOPIOBATH MisK co0Ooro Mimmi ximiumi
3B A3KH i cHoJIlyYaTHCs B JOCHUTH JOBri KapOOHOBi JIAHIIOTM: HEpPO3rajy-
JKeHi, posrajy:KeHi Ta ITUKJIiYHi;

- atomu KapOoHY MOKYTh yTBOPIOBATH Mi’K c000I0 Ta 3 aToMaMH iH-
IIUX eJIEMEHTiB 3B’ A3KM Pi3HOI KPaTHOCTi: OAMHADHI, OABIMHI i mOTPiHi:

| |
| | —C—C—C—C— < ~o-Cs e
—C—C— ] c=C —C=C— M
| | —C— / N\ /C\C//C\
| |
Hepo3ranyxe- po3ranyxeHuin naHutor naHutor LUMKNIYHNIA
HUI NaHLor naHuor 3 NoABINHUM 3 NOTPINHUM naHutor
3B'A3KOM 3B'I3KOM

Man. 22.2. OpraHiyHi pe4yoBUHN:  — MPOAYKTW XapuyBaHHA; 6 — nikapcbKi npenapaTy;
8 — OygniBenbHi MaTepianu; ¢ — najabHe Ta MacTWUNbHI MaTepianu



§ 22. Bctyn po opraHiyHoi ximii

BugatHuin HimeubKui Ximik-opraHik. Buuyas apxitekTty-
py B licceHcbkoMy yHiBepcuTeTi, ane nicna nekuin Jlibixa
3auikaBumBca Xximiewo. [MpauioBaB B YyHiBepcuTeTax [lapma,
lenpenbbepra, leHTa, a B 36 pokiB cTaB npodpecopom BoHH-
CbKOTO yHiBEpCUTETY, Aie NpaLioBaB A0 KiHUA XUTTA. Hayko-
Ba JiANbHICTb ByNna NPUCBAYEHA TEOPETUYHIN | CUHTETUYHIN
OpraHiyHii Ximii. Yneplwe cuHTesyBaB 6arato opraHiuHux
PEYOBVH, YCTaHOBMB CTPYKTYpPHi dopmynu 6aratbox npu-
pPOOHUX peyoBUH. [leplnm BUCIOBMB AYMKY, WO BasieHT-
HOCTi efleMeHTiB € UinMmn yncnamu, Knacudikysas yci ene-

MEHTW 3a BaJIEHTHICTIO, 3aKNaB MOHATTA MPO BaNEHTHICTb AK Opippix ABrycr
byHOaMeHTanbHy BNacTUBICTb aTOMIB (TEOPIt0 BasIEHTHOCTI). Kekyne ¢oH LTpa-
Lla Teopia 6yna ocHoBoto Teopii ximiyHoi 6yaoBu byTnepoBsa. DOHiL (1829-1896)

HesBaskaroun Ha BeJUKe PiSHOMAHITTS, OPraHiuHi CIOJYKHW MalOTh
IeBHi CIIiJIbHI BJIACTHBOCTI:
crJagaThed 3 aToMmiB Kapbony, I'igporeny, yacto mictaTs HiTporen,
OKcuren, xoua MOKYTh MICTUTH aTOMHU ¥ iHINIMX €JIE€MEHTiB;
aromu KapOoHy B MOJIEKYyJIaX CIIOJIyUYeHi B Pi3HOMAHITHI JIaHI[IOTH;
Mi’K aToMaMi B MOJIEKYJaX IIepeBaskKHO HeIoJIIpHi abo cJabomo-
JSAPHI KOBaJICHTHi 3B’ A3KU;
OiNBIIICTh MAIOTh MOJIEKYJISPHY OYAOBY, TOMY IJI HUX XapaKTepHi
TOPiBHAHO HUBBKi TeMIepaTypu ILJIaBJIEHHS 1 KUITIHHA;
OLJIBIITiCTL He PO3UMHAIOTHCSI VY BOMi, € JIeTKUMU piguHaMu abo Jier-
KOILIAaBKMMM TBEPANMU PeYOBHMHAMM, 0araTo 3 HUX rasyBaTi 3a 3BU-
YallHUX yYMOB;
POBUYMHHI y BOJi OpradiuHi CIOJYKHU 3a3BUYAll € HeeJeKTPOJiTaMu’;
IepeBaskHO € TOPIOUYNMU PEUYOBHMHAMIU;
nix yac HarpiBamusa Buine 3a 300°C 3asBuuaii po3KJaagalOThCs.

BupatHun ximik, akagemik MNeTepbyp3bKoi akagemii Hayk.
Cnoyatky 3axomnoBaBca Gionorieio, ane nig BMAUNBOM JieK-
uin 3iHiHa 3auikaBMBCA Ximieto. Y 26 poOKiB 3axMCTVB OOK-
TOPCbKY AucepTauito, a y 29 pokis ctaB npopecopom KaszaH-
CbKOro YyHiBepcuteTy. 1868 poky 3a nogaHHAM MeHaeneesa
6yB 0bpaHuit npodecopom CaHKT-INeTepbyp3bkoro yHisep-
cutety. 1861 poky (y Biui 33 poku!) cdopmynioBaB OCHOBHI
MoNoXKeHHA Teopii XiMiuHOI OyHOBM OpraHiyHMX CronykK.
ByTnepos 6y 3aCHOBHMKOM BifOMOI Ka3aHCbKOI («6yTne- Onekcauap Muxai-
POBCbKOI») KON XimiKiB-opraHikis, cepen Akux B. B. Map- nosuy ByTtnepos
KoBHikoB, O. M. 3aiiues, O. €. DaBopCbKUil. (1828-1886)




TEMA 3. NOYATKOBI NOHATTA MPO OPTAHIYHI CMONYKN

Knacudikauia opraHiyHnx cnonyk

[ BUBUEHHS OPraHiyYHUX PEUYOBUH 3PYUYHO KJacudikyBaTu ix 3a
0ymoBOIO ab0 BJIAaCTHUBOCTSIMMU, IOAIOHO OO TOrO, AK KJIACUDIKYIOTH HEop-
ra"iu"i peuoBmHU (cxema 1, c. 5).

+ 3a BMicTOM XiMiUHHMX €JIeMEHTiB

HaifinpocTimii opramiuHi CIOJyKM MiCTATh TiJIBKKM OBA €JIeMEHTH —
Kap6on i I'izporen, ix HasmBaOTh BYIJIeBOAHAMU (Biff ABOX CJIiB — BYT-
JIellb i BoJeHb), YacTo opradiuui cmomyxku mictaTh aromu OKcureHy abo
Hirporeny. OcKiJbKM IIi YOTHPU e€JIeMEHTU YTBOPIOIOTL Maiiyke BCi op-
raHiuHi CIIOJIYKU, IO MIiCTATLCA B KUBUX OpraHisMax, iX Has3wWBalOTh
eNLeMEeHMAMU-OP2AHOZEHAMU .

OpraHiuHi peuoBMHN

v v v

. OKcUreHoBMicCHi HitporeHoBMicHi
ByrneBopHi
CnoayKn CnoayKn
MictaTtb atomu C, H MictaTtb atomu C, H, O MictaTtb atomu C, H, N
i peski mictate O
MpeacTaBHUKM: MpepcTaBHUKK: CNNPTY, MpeacTaBHUKN:
aJIkaHW, aNkeHun Towo KNCNOTHU, XX1Upwu, Byrnesogun amiHoKncnoTy, 6inKu

&

+  3a HasIBHICTIO KPATHOTO 3B 3Ky Mixk aromamu Kapoony

| OpraHi4yHi pe4oBMHM |

g | !

Hacnueni HeHnacnueHi
Y Kap6oHOBOMY naHLto3i Y Kap6oHOBOMY naHLto3i
TiNbKN OAMHAPHI 3B'A3KN € NOABINHI N NOTPIVHI 3B'A3KN
c-C C=C c=C

Y Monekynax JeAkuUX OpraHiyHuX CroslyK MICTATbCA NEBHi rpynu aToMiB, WO €
XapaKTePHUMU AN BCiX CMOMYK LbOro Knacy. IX Ha3svBalTb xapakmepucmuy-
Humu (abo ¢yHKuioHaneHUMU) rpynamu. Y BYrneBOAHIB TaKi rpynu BiAcCyTHI,
rpyna atomie —COOH 060B'A3KOBO MICTUTbCA B MOJIEKYSlaX OpPraHiYHUX KUCOT
i € XxapaKTepuUCTNYHOI ANIA KapOOHOBUX KUCIIOT.



§ 22. Bctyn po opraHiyHoi ximii

3a HaABHICTIO XapaKTePUCTUYHMX FPYM PO3PIi3HAIOTb TaKi KNack OpraHiuyHMX pevyoBUH: @
+ BYF/IeBOAHI: XapaKTepUCTUYHI rpynu BigCyTHI;
« CMNPTK, Y MONEKyNa AKNX HasaBHa rigpokcuibHa rpyna -OH;
+ KapO6OHOBI KMCNOTU, y MONieKyna AKX HasBHa KapbokcunbHa rpyna —COOH;

+ aMiHOKMCNOTH, y MOJIeKyNa SIKMX HasaBHiI KapbokcunbHa rpyna —COOH Ta ami-
Horpyna -NH,,.

3BicHo, 1m0 HaBegeHi KJjacu@ikailii He BiZoOpakaOTh YChOIO PO3-
MaiTTd OpraHiuHMX CIIOJYK, ajie caMe TaKi peuyoBUHM BU BHUBUYATHMETE
B 9 KJaci, a 3 iHIIMMHI 03HAMOMUTECS IIiJl Yac MOoJaJabIIIOT0 BUBUEHHA XiMii.

o .
l s\ KniouoBa inen

MNpeameTom BUBYEHHA OpraHiYHOI XiMil € OpraHiuHi cnonyku, X nepeTBopeH-
HA Ta meToaM Aob6yBaHHA. [Jo opraHiuHMX HanexaTb PeYOBMHU MPUPOLHOrO

N CUHTETUYHOIO MOXOLXXEHHS, WO YTBOPEHi Ha OCHOBI aToMiB KapOoHy.

Q KoHTponbHi 3anuTaHHA

249. lllo BnBYaE opraHiyHa ximia?

250. Aki 6ynn nornAgM NPUXUNbHUKIB Teopii BiTaniama wono fobysaHHA opra-
HiYHUX peyoBUH?

251. lLlo cTano icTOpMYHUM MOLUTOBXOM A PO3BUTKY OPraHiyHoi ximii? Yomy?

252. flki pe4yoBMHM Ha3MBalOTb OpraHiyHUMK? HaBepfiTb NpUKNagm opraHivuHmx
peyoByH.

253. ChopmynionTe OCHOBHI BifMIHHOCTI MiXK OpraHiYHMMK Ta HeopraHiyHUMU
peyoBrHaMMU.

254, fKi XiMiYHi enemMeHTn MICTATbCA B OPraHiyHMX cnonykax?

255, Aki ocobnmeocTi Kap6oHY 3yMOBIIOIOTH iCHYBaHHA BENUKOI KifIbKOCTi opra-
HiYHUX cnonyk?

256.3a AKMMM 03HaKaMmn KnacuikyloTb opraHiuHi cnonyku?

s

3aBﬂaHHﬂ AnA 3aCBOEHHA MaTepiany

257. HannpocTiwa opraHiyHa cnonyka — MeTtaH CH,. Cxapaktepusynte Lo
CMONyKy: a) 3a enemMeHTHUM cKnafoMm; 6) 3a HacuueHicTio; B) 3a OyfoBoIO
Kapb6OHOBOroO naHujora.

258. [laHo dopmynu Tpbox ByrnesogHis: CH;-CH,, CH,=CH,, CH=CH. 3anpono-
HyWTe cnocié knacudikauii LMx peyoBrH 3a PiI3HUMK O3HAKAMMU.

259. Ik B/ BBaXKa€Te, YOMY OpraHiyHy XiMilo BUAINAIOTb B OKPEMUIA PO3Ain Ximii?

260. 3HangiTb Y OAATKOBUX APKepenax pi3Hi BU3HaUYeHHA opraHiyHol Ximii. Yum
BOHW BilPi3HAOTbCA Bifl BU3HaUYeHHs, HaBedeHoro B naparpadi? Axe 3 Hux,
Ha Bally AYMKY, HaWTOYHiwe?



§ 23. MetaH — HaWMpOCTIWINI BYrneBOAEHDb

MpwraganTe:

+ CKNagaHHA eneKkTpoHHo-rpadiuHux popmyn Mmonekyn (3a § 2);

+ MOPIBHATU r'YCTVHY rasiB MOXHa, 06UNCAMBLUM BIZHOCHY FYCTVHY Fasy, WO AOPIBHIOE
BiJHOLLEHHIO MONeKynApHMUX Mac rasis (Jopatok 1).

MonekynapHa 1 CTPYKTypHa ¢opmMynn meTaHy

I3 momepemuboTro mMaparpada BU BiKe Mi3HAJINCA, IIT0 HANIPOCTIIIINMU
OPraHiYHUMU PEYOBUHAMU € 8Y2/1e6800Hi — PEUYOBUHU, AKi CKJIATAIOTHCA
3 aToMiB TiJbKM ABOX esiemeHTiB: Kapb6omy it Iimporemy. Cepen Byr.ie-
BOJHIB HAUNIPOCTIiMIUMY CIIOJIYKAMU € HACUYeHi 6Y2/1e600Hi, a00 aIKaHU.

Mousexkynsipua dopmysna merany — CH,. ¥V 1uiii mosekyni gorupu
aromu [igporeHy cIoJydeHi KOBaJIeHTHMMH 3B’A3KaMu 3 aTomMoM Kap-
0oHy, i cTpyKTypHa (opMyJia MeTaHy MAa€ BUTJIAM:

i
H—(IJ—H
H

Y Kapb6ony i Tigporeny 0/u3bKi 3HaUeHHS eJeKTPOHeraTHBHOCTEN
(2,55 Ta 2,20 BigmoBimuo). Tomy 3B’A30K MiK HUMU € KO8AJEHMHUM
HenoaaprHum. MoJsieKysia MeTaHy TaKOoK HenoJsapHda.

BynoBa monekynu metaHy. OCHOBHUI i 30yaXKEHNI CTaHW
atoma Kap6oHy
Y mosekysai meraHy HaABHI yoTupu 3B’s3ku C—H — 1e KoBaJsieHTHI

3B’A3KH, IJid peasisalii aKuxX HeoOXilTHO YTBOPEHHS YOTUPHOX CILIBHUX
€JIeKTPOHHUX IIap:

‘H
‘H H

IIpuragpatite, 1o y 3Bu4aiHOMY (OCHOBHOMY) CTaHi Ha 30BHIITHBOMY
eHepreTUYHOMY PiBHI aTroma KapOoHy MicTHUTHCA YOTHPHU €JIEKTPOHU: OTHA
mapa Ha s-opbiTaji Ta JBa HecHapeHi eJeKTPOHH Ha p-opbiTanmax.

VY rakxomy craui arom Kap6GoHY MoOKe YTBOPUTHU TiJIbKH OBa KOBAa-
JIeHTHi 3B’ a3Ku. AJie IJid YTBOPEHHA YOTUPHOX 3B’SA3KiB HA 30BHIIITHBOMY
piBHiI Mae OyTu yoTUpPH HecmapeHi esekTponu. g mporo arom Kap6ony
IIOTJINHAE HEBEJIMKY KiJbKiCTh eHeprii Ta mepexonuTs y 30y0xiceHuil craH,
B IKOMY OJWH eJIEKTPOH i3 s-op0OiTasii mepexoauTh Ha BiJILHY p-opbiTasb.
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a 6

Man. 23.1. B atomi KapboHy B OCHOBHOMY CTa-
Hi s-op6iTanb i Tpu p-opbitani postawosyotbca  Man. 23.2. 3miHeHi opbiTani 30BHIlLHbO-

TaK, WO AAPO aToma 36ira€Tbcs i3 LEHTPOM ro eHepreTMyHoOro piBHA (a) Ta ix po3Ta-
KOXHOT op6iTani. 3a Takoro posTallyBaHHA wyBaHHA B aTomi KapboHy B 30ymxeHo-
s-op6iTanb HefOCTyNHa ANA NepekprBaHHA My CTaHi (6)
€ 2[N[T[T] | 2 [ T][T]T[1]
p p
1 [11] 1 7]
S S
OCHOBHUI cTaH 36ypKeHNi CTaH

Ane HaBiTH 3a yMOBU TaKOTO IEePexXoAy OMHOTO eJeKTpoHa OaHa
s-opbiTanp i Tpu p-opbiTajii 30BHIIIHLOTO PiBHSA HE MOYKYTH YTBOPUTHU UO-
TUPU 3B’SA3KH, OCKLIBKM S-O0pOiTajib IPOCTOPOBO HEAOCTYIIHA A IIepe-
KpuBaHHa 3 opbOitamamu iHmwmx atomi (maja. 23.1). Came TomMy, KOJIU
atrom Kapbomy mepexoauThb y 30ym:xeHHii cTaH, yci doTupu opbOiTaJi 30-
BHIIITHBOTO €HEPreTUYHOTO PiBHA HaOyBalOTh OMHAKOBOI eHeprii, a OT:Ke,
i hopmu (HecumeTpuuHOI 06’€MHOI BiciMkm) (Mas. 23.2, a) i opieHTyIOTHCS
BiKe Io-iHmomy (Maj. 23.2, 6): BOHU CIIPSIMOBAHI 0 BePIINH IPaBUIBHOI
TPUKYTHOI mipaminu (Terpaexmpa). 3a Taxkoi (opMu Ta CIPSIMOBAHOCTI Bci
opbitayi B 30ymxeHomMy cTaHi aroma Kapbony 6e3 oOMe:keHbL MOMKYThH IIe-
pexpuBaTucs 3 opOiTamamu iHimmux atromiB (maj. 23.3).

ITig uac yTBOopenHa ximMiuHux 3B’a3KiB Misk aromamu Kap6ony i I'izpo-
TeHy IIi 3B’ SA3KHU TaKO0K CIPSIMOBYIOTHCS OO0 BEPIINH TPUKYTHOI IipaMimgy i
KyroM 109,5°, Tomy MOJIeKyJiu MeTaHy MaloThb hopMy Terpaeapa (mau. 23.4).

109,50 !

@

Man. 23.3. MNepekpriBaHHA opbiTanen 36y- a 6
IxeHoro atoma Kap6oHy i3 s-op6itansamu Man. 23.4. Mogeni MOfeKynn MeTaHy:
atomis ligporeHy B mosneKkyni meTaHy a — KynboBa; 6 — KynecTpuXHeBa
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3miHYy dopmMm 11 CNPAMOBAHOCTI aTOMHUKX opbiTanen

nig yac nepexogy aTtomiB Yy 30ymXeHWI CTaH Hasu-

BalOTb 2ibpudusauieto, a opbiTani, WO 3a3HaNMU 3MiHW, O +
Ha3MBaloTb 2ibpuduzosaHumu. Tlig yac yTBOPEHHA MO-
NeKynn mMeTaHy 3MiH 3a3HaloTb OfHa s-opbiTanb i Tpu
p-opbitani, ToMy Takuin cTaH atoma Kap6oHy Ha3uBa- 2
10Tb SP3-TiGPUAN30BAHIM (OMB. MANIOHOK). P
Tpwn opHakoBi p-opbitani B aTomi KapboHy B OCHOBHOMY CTaHi MatloTb 6yTW po3-
TallOBaHi TakMM UMHOM, WO6 OyTM MakCMManbHO BigfjaneHUMW OfHa BiA of-
Hoi. Came ToMy p-op6iTani po3TaloBaHi NO B3aEMHO MePMNeHAUKYNAPHMX OCAX
(man. 23.1). ¥ 36ymkeHoMy cTaHi opHakoBux (ribpuansoBaHnx) opbitanen yxe
YOTWPW, i BOHW TaKoX MaloTb OyTWM MaKcMManbHO BifaneHVMW ofHa Bif OAHOI.
CaMe LM i NOACHIOETbCA TeTPaeapUYHa CNPAMOBAHICTb sp3-ribpuan3oBaHnx op-
6iTanen. Asuwe ribpuamsauii NOACHIOE GOPMY AK OpPraHiyHMX, TaK i HEOPraHiYHUX
MONEKYN, ane ue BW po3rnagaTyMeTe Mig Yac NornmmbneHoro BMBUYEHHA XiMmil.

S

A A A A

> <
> >
><
p

Di3nyHi BNacTMBOCTI MeTaHy Ta MOLWUPEHICTb Y NPUPOAI

Metan — 3a 3BHUYaHUX yMOB 0e36apBHUII ra3 0e3 3amaxy; I'yCTUHA
3a 0°C pmopismioe 0,7168 xr/m3, meposummHnii y sogi (0,02 r merany
B 1 Kr Bogu 3a 25°C), y pasi CMJIBHOTO OXOJIOAKEHHS IIePETBOPIOETHCS
Ha JeTKy piguny (¢t ., = —161,6°C), a B pasi mOAaJIBIIOr0 OXOJIOMMKEH-
HA — Ha OesbapsHi kpucranu (f = —182,5°C).

3a KounenTpamnii B moBitpi Bixg 4,4 mo 17 % wmeraH Bubyxae. Meran
€ OCHOBHUM KOMIIOHEHTOM IIPUPOJTHOTO Ta3y, AKUM MU KOPHUCTYEMOCS
B moOyTi, i ToMy BUTIK rasy MoOKe COPUUYHUHUTH CEPIHio3HI HacIigKu
(man. 23.5). Yepes BimcyTHiCTHL B MeTaHy 3alaXy BUABUTHU HOTO BUTIK
O0yJsio 6 HEMOXKJIWBO, TOMY A0 IPUPOJTHOTO Tasy Ille B MOMEHT BUIO0YT-
Ky [OIaloTh cHOeIiajJbHI PeYOBUHU
i3 samaxom (omopaHTH). 3a3BuUYai
IIe OpraHiuHi pedyoBHMHU KJIacy Mep-
KalTaHiB, [0 MalOTh XapaKTepHUH
3amax TyXJIOTO M’sca.

MeTan HeTOKCUYHUI i B Masmx
KOHIIEHTpAIliAX Oes3lmeuHuil IJIsd JIo-
IWHU, ajie 3a 3HAUHOT'0 BMiCTy MeTaHy
B moBiTpi (25—-30 %) mioguma MoKe
3HEIIPUTOMHITH ¥ IOMEPTHU, OCKIIbKY
MeTaH He IMiATPUMye IUXaHH.

Man. 23.5. Hacnigkn Brnbyxy npupoaHoro Meran — onuH i3 MapHMKOBUX
rasy B 6araToroBepxoBOMY XWUTJIOBOMY rasiB, OCKiJIBKU BiH BUABJAE IIap-
6yanHky, 13 x0BTHA 2007 poky, M. [lHinpo  HUKOBUII e(eKT, IPUUYOMY HAaBIiThb
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CHWJIbHIIINK 3a Byryiekucaui ras y 20—25 pasis.
OcraHHIMU PpOKaM¥ KOHIIEHTPAI[id MeTaHy B II0-
BiTpi CyTTEBO B30iNBINIyETHCA Uepes3 iHTEHCHUB-
HUI PO3BUTOK TBAPUHHUIITBA: KOXKHA KOPOBa 3a
noby Bunyckae 0amspko 300 o1 MeraHy, a cBi-
TOBe IIOTOJIiB’A KOpiB Hamiuye mouazn 1,5 muH,
He BPaxOBYIOUM iHIITY BeJUKY porary Xyao0y.

MeTtan — mommpeHa B IIPUPOJAL PEeYOBU-
Ha. Moro BMiCT y IpUpOLHOMY rasi cTaHOBUTH
77-99 %, y cynyrHbOoMy HadgTOBOMY rasi —
31-90 % . TakoK MeTaH MiCTHUTBCA y CKJAaIi Man. 23.6. Cranesi 6an0oHu
pPyAHUYHOTO (TOTO, IO BUIIJISETHCA B PYLHU- 3 MeTaHOM 3a6apBnioioTb
Kax) Ta 60J0THOTO (TOro, IO BUALIAETLCS Ha y YepBoHWiA Konip
0osioTax) rasis.

B Vkpaimi 3amacu merany y BUIVIAAI IPHUPOTHOTO Tady OIIHIOIOTH
mpubausso B 1,5 Tpar M3 (28-Me Micie cepen ycix kpail cBity). Hait6ins-
m1i pomoBuiia rasy B YKpaiHi 3ocepemskeni B [[HinpoBchKo-IloHEIIBKOMY
Ha@dTorasomocHoMy perioHi ta B IlepemxkapmaTcbKoMy pomoBHIIi. SHAUHI
poIoBUIIIa MIPUPOIHOTO rasdy € Ha piBHuMHHIN yacTuHi KpuMcbKoro miBocTt-
poBa ta B HopHOMOpChKOMY it A30oBCcbKOMY IIeabpax. Takok, 3a TyMKOIO
bGaraTbox (paxiBIiliB, YKpaiHa Mae BeJMKi ImepCIeKTUBU NOOYBaHHS IIPU-
POAHOTO rasy cBiTOBOro MaciiTaldy B IMiBHiIUHiINA yacTuHi YOPHOMOPCHKOTO
mrensy, Ae, MOKJINBO, 30cepelsKeHe HalbiJbIlle POJOBUIINE IPUPOTHOTO
rasy mig maom YopHOro mMops.

Y BeauKux obcArax MeTaH TPAHCIOPTYIOTh Tpybomposogamu. Tako:x
MeTaH MOKHa 30epiraTu 3a ITiIBUINEHOTO THUCKY B CHEIliaJIbHUX CTAJeBUX
O0asoHax, 3abapBiieHUX y yepBoHHUi Kouip (maa. 23.6).

CyTTeBa KigbKicTh MeTaHy icHye Ha 3eMJIi y BUTVIALL TaK 3BAHUX Ia3o-
rizpaTiB (IPOAYKTiB croiyueHHA 3 Bomo0). Taki crosyKu icHYIOTH JInIlie
3a YMOBY HU3BbKOI TEMIIEPATYyPU Ta BUCOKOTO THUCKY, TOMY TPAILJIAIOTHCS
TepeBa’KHO B MiBHIYHMX MOPAX i 3aadAraroTh Ha TJMOWHI 6mM3bKO 1 KM.
3amacu Takoro mMeraHy omiH0THL y 100 pasiB Oinplmumu, HijK 3amacu
BCiX pOBBiaHMX Ha CHOTOAHI POJOBUII] IIPUPOSHOTO rasy.

« Bnbip mepkanTaHy AnA HafaHHA 3anaxy MeTaHy He BUMAAKOBWUIA: HIOX NIOAUHYN
MOXe CNPUNHATY 3anax MepKanTaHy, HaBiTb AKLWO B 1 N1 NOBITPA oro byae nuwe
107'° Mosib. Y Takil KOHLEHTPaLii HaBiTb cobaka He 34aTHUN BifYyTMW IOro 3amnax.

+ B YkpaiHi razoBe ocBiTNeHHA Bynuub (i3 BUKOPUCTaHHAM MeTaHy) ynepue 6yno
3anpoBageHo Y JIbBoBi 1858 poky, a notim 3'aBnnoca B Opeci, XapkoBi, Knesi
Ta YepHiBuax. li3Hiwe B uux MicTax ras movanum BMKOPWUCTOBYBATM AK MasvBO.
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lasorigpatv € KnaTpaTHMMK Crony-
Kamu (Bia natuH. clathratus — ToWn,
WO 3aKpUTUI rpaTKamu, nocagxe-
HUA y KRiTKy), abo crnonykamu
BKJIIOYEHHA. KnaTpaTHMMK Ha3uBa-
I0Tb CMONYKW, B AKUX ManeHbKi Mo-
NeKynu, Taki AK y MeTaHy, po3milLe-
Hi B MOPOXHMHAX MiXK MosieKynamm

piaKkoi Bogu (aK 306paXkeHo Ha Ma- a

NIOHKY) | GaKTUUHO € ra3oBuMM ri- 30BHILLHIN BUNAL KNATpaTy meTaHy (a)
Apatamu. Taki cnonykn xapakTepHi Ta oro 6ynosa (6) (KOBTUMM NiHiAMU
ana 6araTbox rasyBaTUX PeYOBMH, Mo3HauYeHO BOAHEBi 3B'A3KM)

30KpemMa MeTaHy, ane BOHW CTiliKi

TiNbKM 32 YMOB BMCOKOro TUCKY Ta HM3bKOI Temnepatypu. Y pasi noTpannaHHA
rigpaty meTaHy y 3BMYalHi YMOBM BiH PO3KNadaEeTbCA Ha ra3yBaTuin MeTaH i piaky
Boay. OguH ob'em rigpaty meTaHy Moxe BuginnTn 160-180 o6'emiB uncToro rasy.

‘, KniouoBa igen
.—
ByrneBogHi — HamnpocTilwi opraHiyHi peyoBUHU, LIO CKNaJalTbCA 3 aTOMIB

Kap6oHy Ta lgporeHy. MeTaH — HalnpoCTillniA BYrNeBOAEHD.

Q KOHTpONbHI 3annTaHHA

261. Hanuwitb CTPYKTYpHY 11 enekTpoHHY dopMynn meTaHy. Ha3BiTb Tmn 3B'A3-
Ky B MeTaHi.

262. Yvm Bigpi3HAOTbCA OCHOBHUI Ta 30y KeHMI cTaHM aToMiB KapboHy? Ak ue
MOB'A3aHO 3 MOXIMBICTIO YTBOPEHHA MOJSIEKYNU MeTaHy Ta ii dopmoto?

263. Onuwitb $i3nyYHi BNAacTUBOCTI MeTaHy.

264.[1na yoro B MPUPOAHUI ra3 foAal0Tb PEYOBUHN i3 CUIIBHMM 3anaxom?

f 3aBpaHHA ANnA 3aCBOEHHA MaTepiany

265. O64nCniTh, Y CKiNbKW pasiB rycTMHa MeTaHy Ginblia (MeHLwa) 3a NoBiTpA.

266. BukopurcToBytoumn iHpopmauito naparpada, obuncnitb macoBy 4acTKy Me-
TaHy B 1Oro HacmyeHomy 3a 25°C po3uuHi y Bogi.

267. 3a temnepatypu 0°C pO3UMHHICTb MeTaHy y BOAi cTaHOBMTb 0,04 r Ha 1 Kr
Bogu. O6uncniTe 06'eM MeTaHy, WO MOXHa BMAIIUTU 3 HAaCUYEHOro 3a Ta-
Kol TemnepaTypu po3umHy macoio 1000 Kr.

268. 064nCNiTb MiHIMaNbHUIN O6'€EM MeTaHy, WO MaE BUTEKTM 3 NOBYTOBOI raso-
BOI neui, Wo6 NoBiTPA Ha KyxHi cTano BubyxoHebesneyHmm. Mpuiimite, Wwo
niowa KyxHi cTaHoBuUTb 10 M2, BUCOTa cTeni — 2,5 M, a TUCK Ha KyXHi He
3MiHIOETbCA. IHWI AaHi 3HanaiTb y TekcTi naparpada. (Mam'AaTanTe, Wo BUTIK
6yab-AKOI KiNbKOCTi rasy € BKpan HebesneyHoto cutyauieto!)
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269. 2015 poKy CNoXKMBaHHA MPUPOAHOro rasy B YKpaiHi cTaHOBUNO 6nM3bko
34 mnpa M3 Ha pik. 3HangiTb y TekcTi naparpada HeobxigHy iHbopMaLlilo
Ta 06UYMCNiTb, Ha CKiIbKU POKiB YKpaiHi BUCTAUNTb BMACHUX PO3BifaHMX
3anaciB NPUPOZHOro rasy 3a yMOBU CMOXMBAHHA Ha TaKOMY CaMOMY PiBHi.

§ 24. Tomonorn meTtaHy — Hacu4eHi ByrneBofHi

Mpwrapaiite:
+ MonekynapHi dopmynu BigobpakaloTb TifIbKU AKICHWN i KiINbKICHWI cknag peyoBuH,
a CTPYKTYpPHi — Lle 11 NopAdOK Crony4YyeHHA aToMiB;

+ Mif Yac cKnafjaHHA CTPYKTYPHMUX GOpPMYyn KOXHMIA XiMIYHMIA 3B'A30K MiXX aToMamu
Mo3HavalTb PUCKOIO.

fomonorn Ta roMonoriYHnin pAag MeTaHy

VY momepemubomy maparpadi Bu BiKe 03HANOMUINCS 3 HAUIIPOCTIiIIM
BYIJIEBOJTHEM — METAaHOM, BiH € TaKOMX HANOPOCTiIINM IIPEeACTaBHUKOM
aJKaHiB. AJIKaH! — JOCHUTh BEJIUKUI PAL CIOJYK, aje B YCiX IpeacTaBHM-
KiB aJIKaHIB € CIIiJIbHA O3HAKAa: IXHi MOJIeKYJIAPHi (hopMyJu BiAIOBiZAIOTH
saranbHil Gopmyni C H, . ,, ne n — umcmao aromis Kap6ory B MoseKy.i.
SKImo Bu 3aMicTh n mocTaBuUTe OyOb-siKe I[ijie YMCJI0, TO OTPUMAETE MO-
JeKyJIApHY (opmyny ankanmy. Hanpuwriaazn, aximo migcraButu n = 1, To
orpumaemo ¢Gopmyny merany CH,. @opmynu Ta Ha3BU IEPUIAX AECATH
IpeIcTaBHUKIB aJKaHiB HaBemeuno B Ta0muiri 10.

Taomumga 10. Iepini gecaTs MpeacTaBHUKIB ajIKaHiB

Yucao aromis | ®opmyna | Haspa Yucao aromis | Popmyna| Hassa
KapGony n Kap6ony n
1 CH, Meran 6 CsH,, Texcan
2 C,H; Eran 7 C.Hy, Tenran
3 C,Hg IIpoman 8 CgH, g Okxran
4 C,H,, Byran 9 CoH,, Honan
5 C,H,, ITenran 10 C,oHyy Hexan

3BepHiTh yBary, I10 IepIli YOTUPU HPeACTaBHUKHY ajJlKaHiB — MeTaH,
eTaH, IpoIaH i 6yraH — MaloTh icTopuuHo chopmoBaHi HasBu. Hassu
HACTYIIHUX YTBOPIOIOTH BiJ I'PellbKUX YMCJIIBHUKIB JomaBaHHAM cydikca
-aH-: TIeHTaH, TeKCaH TOIIO.

IIpoamasisyiiTe MoJIeKyJaApHI (popmMyau crmoayk y rTabauii. K Big-
pisHAETBCA CKJAL 'MOJIEKYJI MeTaHy i erany? @opmyna merany — CH,,
a erany — C,H,. Ixni ¢popmynu Bigpisuaworbesa Ha opgun atom C Ta nBa
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aromu H, T06T0 Ha rpyny aTomis CH,. SIK BiApisHAETBCA CKIaL MOJEKYJ
ertany i Oyrany? Bouwu BigpisuaioThca Ha aBa aromu C Ta 4oTHPHU aTOMU
H, To6T0 ma nBi rpynu atomis CH,.

o CnonyKku ogHOro Knacy, Wo MatoTb nofioHy OyaoBy, ane Bifpi3HAKTbCA 3a
¢ CKnagom Ha ofiHy abo kinbka rpyn CH,, Ha3nBaloTb romosioramu.

Fpyny CH, HasuBaioTh 20mono0ziunow pisnuyero. CyKymHicTh ycix
TOMOJIOTiB YTBOPIOE 20MON02i4HUL pAd.

MeTraH Ta MOro TOMOJIOTH YTBOPIOIOTH T'OMOJIOTIiUHHMI PAA KJacy aJji-
kamiB. Ilepiri mpeacTaBHUKU IILOTO PAAY 3 HEBEJHUKUM YIHCJIOM aTOMiB
KapOboHy B MoJIeKyJli HA3WMBAIOTh HUMCHYUMU aJKaHAMHU, a 3 BEJIUKHUM
YUCJIOM — BUWUMU. YTiM, UiTKOI MeXXi MiK HUMH HeMae€.

CTpyKTypHi ¢popmynn n 6ynoBa MoneKkyn roMosioriB MeTaHy

IIle Ha mMouyaTKy PO3BUTKY opraHiuxoi ximii BueHi 3’sacyBauu, 1110 mepe-
BasKHAa OLJIBIIICTh OPraHIUHUX CIIOJYK € PEYOBMHAMU MOJIEKYJISAPHOL Oymo-
BU. AJie mij yac BU3HAUYEHHA (POPMYJ OPraHiuHUX PEYOBUH IIOCTAJIA IIPO-
0JieMa IIOJ0 BAJIEHTHOCTI eJIEMEHTIB y iXHbOMY cKJanmi. Hampukiaasn, AKIITO
BHU3HAYATH BaJIeHTHICTH aToMiB Kap6ony B erani C,Hg, To 3a mpaBuiamu,
110 BM BUBYAJU B 7 KJaci, B aromiB Kapbouy mae 0yTu BajdenTtHicts III,
1o cynepeunTsh aiicuocti. Hocmimxkenna ®. Kekyae tra O. Byraeposa no-
BeJIH, 10 ()OPMaJTbHO MMUTAHHA BAJIEHTHOCTI B OpraHiuHiy ximii poarisama-
T He Mo:KHa. BasmenTHicTs KapOoHy B opramiunmx crojykax 3aB:xiau IV,
aje Ile CTae 3pO3YMLINM, SKIO 3aMiCTh MOJEKYJIAPHUX (OPMYJ BUKO-
pucToByBaTH CTPYKTypHi. Came TOMY B OpraHiuHiil XiMil BUKOPUCTOBYIOTH
CTPYKTYPHi GopMyIn, a MOJEKYIAPHI GopMysi — AJs PO3B’A3aHHSA PO3-
PaxXYHKOBHUX 3a/la4, OCKiJIbKY 3a HUMH JIETIIIe 00UYMCIIOBATH MOJIIPHY Macy.

Ilixg yac ckJyIafgaHHA CTPYKTYPHUX (POpPMYyJI Caix mam’aTaTu, 110 aTOMU
Kap6oHy B MOJIeKyJaX OPraHiYHMX PEYOBHH CIIOJYYEeHi OOWH 3 OJHUM
i YyTBOPIOIOTH JIAHIIOT, IKWUH TAKOXK HA3WBAIOTH KAaPOOHOBUM CKEJIETOM.

Po3rasaubpMO CKJIAJaHHA CTPYKTYPHHUX (OPMYJ HA IPUKJIALL eTaHy.

1. 300pakyemMo KapOOHOBMM JIAHI[IOI — B €TaHY BiH CKJIAJa€ThCS
3 nBox aTromiB KapOoHy, cIlOyuyeHUX OAWHAPHUM 3B’ A3KOM:
c-C

2. Kap6oH uoTmMpumBaJeHTHUH, TOMY Bim KoxxHOro aroma KapbGomy
300palKyeMO PHUCKM TaK, I100 Yy KOXKHOTO aToMa iX OyJi0 MO0 YOTHUPHU:

[
_(E_C|_
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3. Hommcyemo cuMBoOJiz aToMiB ['igporeny i oTpUMy€eMO CTPYKTYPHY
(opmyay eTaHy:
i
H-C-C-H
L
H H
YacTo CTPYKTYPHi (hopMyIn 3alIMUCYIOTh V¥ CKOPOUYEHOMY BUTJIALL, HE

so0paskyroun 3B A3k C—H. Crkopoueni cTpyxTypHi ¢dopmyam HabaraTo
KOMIaKTHIIIi, HijK PO3TOPHYTI:

CH,~CH,

CTpyKTYpHI (popMyJi HOKA3yOTh IIOCIIAOBHICTL 3’€QHAHHS aTOMIiB,
ajie He BimoOpaKalOTh IPOCTOPOBOiI OymoBu MoJeKyJa. Atomum KapGony
B MOJIEKYJIaX TOMOJIOTiB MeTaHy IepeOyBaioTh y 30VI:KeHOMY CTaHi, SK
y MOJIeKyJIaX MeTaHy, IIpo IO BU JisHAJIWCS B IOIepesHboMYy maparpadi.
Omxe, yci ximiumi 3B’sa3Ku Bij KokHOro aroma KapboHy crmpsiMoBaHi 10
BEPIIIUH TeTpaeapa, M MOJIEKyJa eTaHy Ma€ TaKUHA ITPOCTOPOBUM BUTJIAM:

Ce

3a HaBeJeHUM AaJTOPUTMOM MOMKHA CKJIACTH CTPYKTYPHiI dopmynau
OyIb-IKUX BYTJIEBOIHIiB:

nponan C Hg 6yran C,H,, nenran C,H,,

pHE o HEEE  HHHH
CTIPYKTYPHL g - C-C-H H-C-C-C-C-H H-C-C-C-C-C-H
opmyn: Lo L1 Lo

HHH HHHH HHHHH
Ckopoueni

crpykrypui CH,-CH,-CH; CH,-CH,-CH,-CH, CH,-CH,-CH,-CH,-CH,
Gpopmyan:

MOJIEKYJI: @ i €% >
¢ C «“ X

ITlig uac ckJIamaHHA CTPYKTYPHHX (POPMYJ CHOJYK IHIIMX KJaciB
TAKOMK CJifi JOTPUMYBaTHCA TAaKWUX MPUHIIUIIB i, TOJIOBHE, maM’ ATaTH
¥ OIpaBUJILHO BPaXOBYBATH BaJIEHTHICTH €JEMEHTIiB.
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IIpoananisyiiTe Bci CTPYKTYpPHi (hopMyJii, HaBeAeHi B I[bOMY HigpO3mii.
Bupwo, mo aromu KapboHy yoTMpuBaJIeHTHi, i, O TOTO K, KOMKHUN aTOM
Kapbony cronmyuaerbes 3 yoTupma inmumu aromamu (Kapbory uu Tigpore-
Hy). OT3Ke, yci BajeHTHI MoKInBOCTiI aTomiB KapOoHy «HacuueHi» iHIIMMU
aToMaMM, i BOHUM BiKe He 3MaTHiI IMpuegHaATHU JKOOHOro aTroma. Taki Byriie-
BOJIHI Ha3WBAaIOTh Hacu¥eHuMU. ['0JTOBHOIO O3HAKOIO HACUUYEHUX CIIOJIYK € Te,
110 B iXHiX MOJIeKyJIaxX yci 3B’A3KM Mixk aromamu KapOoHy € ogvHAPHUMMU.

o HacrueHi cnonykn — ue opraHiuHi cnonyku, y monekynax akux atomm Kapbo-
‘,‘ HY CroflyyeHi O4WH 3 OGHUM TifIbKU OGUHAPHMMI KOBANIEHTHUMM 3B'A3KaMU.

MeraH i #oro romoJioru (ByrJeBOIHI KJacy aJiKaHiB) — Ie HaCUYeHi
BYTJIEBOJHI.

» Ha3zBa neplioro uneHa romosnoriyHoro pagy ajkaHiB «meTaH» Miluia Bif Ha3Bw
BiAMOBIAHOrO MOMy CnMpTy — MeTunoBoro. Lle cnvpT 3gaBHa Ha3uBanu pe-
peBHUM, OCKinbk1 fobyBanu noro 3 gepeBnHU. CNOBO «METUN» MOXOAWUTb Bif
rpeubknx methy — BuHO Ta hile — nic (bykBanbHO — «BMHO 3 JliCy»).

+ ANKaH i3 HaliAOBLIMM KapBOHOBMM NaHLIOTOM — HOHAKOHTaTpUKTaH Cyo0H
cuHTesyBann 1985 poky aHrnincobKi ximiku I. bigg 1a M. YanTtuHr.

782

)

T/'@\ KniouoBa ipen

-
[nA KOXKHOro Knacy opraHiyHMX CronyK XapakTepHWI CBill FOMOMNOTIYHWIA PAA,.
Cknag crnonyk ogHoro pagy Bigobpaae 3aranbHa popmyna.

Q KoHTponbHi 3annuTaHHA

270. flka BaneHTHICTb aTomiB Kap6oHy B opraHiuHUX crnonykax?

271. i ByrneBoAHi Ha3uBaloTb ankaHamm? HaBegiTb ixHio 3aranbHy dopmyny.

272.Yomy MeTaH i 10ro roMmonorun Ha3uBawTb HaCUYEHMK BYTrNeBOQHAMMN?

273. [lanTe BM3HAYEHHA MOHATTAM «TOMOJIOr», KTOMOMOMIYHWIA PALY, KTOMONO-
riyHa pisHMLA».

274. lWo € cninbHoro i BigMiHHOro B 6yf0Bi IBOX rOMONOriB?

_@ 3aBHaHHﬂ AnA 3aCBOEHHA Ma'repiany
275. CknajiTb MOBHY N CKOpPOYeHY CTPYKTYPHi GOpMynM rOMOJOriB MeTaHy
i3 uncnom atomis Kap6oHy 6 Ta 8.
276. [loBepiTb, WO NpOMaH i OKTaH € romMosioramu.
277. CKkinbkn XimiuHMX 3B'A3KiB y monekyni nponaHy? CKinbku 3 HWUX 3B'A3KiB
C-Ci ckinbkn C-H?
278.13 HaBefeHOro nepeniky ¢opmMyn BYrfieBOAHIB BUMNULWITE GOPMYynn romo-

noris metany: C;H, C,H,, CH,, C H,y, CHg.
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279. O6uncnitb MacoBi YacTku KapboHy B mMeTaHi Ta nponaHi. B AKil peyoBuHi
MacoBa YacTka Kap6oHy 6inblia? Y MoXHa 3 LUbOro 3pobut BUCHOBOK,
AK 3MIHIOETbCA MacoBa YacTKa KapboHy B ankaHax 3i 36inblUeHHsM ymncna
aTtomiB Kap6boHy B monekyni? Yn MoXHa LiATU Takoro camoro BUCHOBKY
6e3 06uncneHb MacoBMX YaCTOK?

280. K11 romonor MeTaHy Ma€ rycTuHy, WO Malixe AOPIBHIOE ryCTUHI NoBiTpa?

§ 25. BnacTnBoCTi MeTaHy Ta MOro romonoris,
IX 3aCTOCYyBaHHA

Mpurapaiite: MeTaH — HemnonApHa PEYOBMHA MOSIEKYNAPHOI 6YAOBY, WO 3YMOBIIHOE
MNOro HepPO3UYMHHICTb Y BOZi, NETKICTb, HU3bKY TeMNepaTypy KUMiHHA.

Di3nyHi BNAacTMBOCTI FOMOJOriB MeTaHy

OCKiTbKM PEUYOBMHU TOMOJIOTiYHOTO PAAY METaHy MaioTh HOJi0HY
OyIOBY ¥ BiZpisHAIOTHCA TIMIBKH NOBMKHHOI KapOOHOBOrO JIAHIIOra, TO
ixHi ¢isuwuHi BJIACTHBOCTI TaKOMK IIOAiOHI.

3a 3BMUYAHNX YMOB MEPIIi YOTHPH YJEHH I'OMOJIOTiUHOT'O PALY Me-
rany (six CH, no C,H,,) — rasu, macrynui (8igx C.;H,, no C;;H,,) —
piguuu, comoayku 3 OijbinuM umcjoM aromiB Kapbomy — TBepai peuo-
Bunu (maji. 25.1). Ile mOsICHIOETBCS TUM, IO 3i 301JABIITEHHAM TOBMKUHU
KapOOHOBOTO JIaHITIOTA 301JBIIYETHCSI MOJEKYJIAPHA Maca PeUYOBUH, TOMY
30iIbIITyeThCA KiJBbKicTh eHeprii, mio HeoOXimHa AJs IJaBJIeHHA abo
BUIMIAPOBYBaHHA peuoBUH. OTiKe, g OyAb-AKOTO TOMOJIOTIiUHOTO PALY
COpaBeJIMBUM € IPaBUJO, IO 3i 30inbIeHHAM umcaa aromiB Kap6ony
OiABUIIYIOTHCSA TeMIIepaTypH! ILJIABJICHHS M KUIIIHHA PEeYOBHUH.

a 6 8

Man. 25.1. 3anexHicTb Qi3NYHNX BNaCTMBOCTEN asikaHIiB Bif AOBKUHM KapOOHOBOro NaHuora:
a — ra3; 6 — pignHa; 8 — TBepAa pPevYoBMHa
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Man. 25.2. AnkaHu: a, 6 — NpomMUCNoBa UMCTepHa 1 NobyToBui 6anoH cKpanneHoi
cymiwi nponaHy 3 6yTaHOM; 8 — OKTaH (6e36apBHa pignHa); 2 — napadiH
(6ina peuoBuHa, Cymilw TBepAWX askaHiB)

IIpoman i GyraH, Xoua i rasysari, ajge JoOpe CKPAILIIOIOTHLCA IIiff yac
OXOJIOMPKEHHS Ta 3a IIiBUIIEHOT0 TUCKY. ¥ MOOYTi i TPOMMCJIOBOCTI YacTi-
IITe BUKOPUCTOBYIOTH CKPAILJIeHy CYMIIII IIpomady i oyramy (mana. 25.2, a, 0).

Veci romosioru meranmy — 6OesbapBHi pevoBunu. Ha Bigmimy Bigm ra-
3yBATHUX i TBepAMX aJKaHiB, Pigki MaioTh cuenmu(ivHMA BYTJIEBOIHEBUI
abo kBiTKOBHiT 3amax (maJu. 25.2, 8).

Veci romosioru MeTaHy — HEIOJIAPHI CHOJYKU, TOMY BOHU Mai:Ke He-
PO3UYMHHI ¥ Boai, a TBepAi — KupHi Ha gotuk (Mmaiu. 25.2, 2). Came Tomy
aJIKaHW ¥ iHIII HEIUWKJIIYHI BYIJIEBOAHI IIfe HA3WBAIOTL aJi()aTUUHUMU
cnonykamu (Bix rpeim. aleiphar — :xup). Piaki amkanwm Jjermri 3a Bogy,
y pasi smimryBaHHA 3 BOAOIO CYMIiIll PO3IIAPOBYETHCA: AJKaH 30MPAETDH-
cA 3Bepxy, a Boga — 3HuU3Y (Mmaj. 25.3). Tomy HadTa, 110 CKJIagaeThCcA
IepeBaKHO 3 PIAKMX aJIKaHiB, y pasi HOTPAIIAHHS y BOAY PO3TiKAaEThCA
TOHKUM ITTapOM II0 TIOBEPXHi, IO CTAHOBUTH BEJINKY 3aTPO3y AJSA HABKO-
JUIITHBOTO cepemoBuina (maa. 25.4).

Man. 25.3. OKTaH He po3- Man. 25.4. MNnama HadpTn Man. 25.5. Po3umHHUK
UMHAETbCA Y BOfi, a 36m- Ha MOBepXxHi oKeaHy ona dapbu — yaiit-
Pa€eTbCA Hag WapoM BoAmM cniput — ue cymiw
(4iTKO BMAHO MeXy nopiny) piaknx ByrneBoAHiB
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OCKiJbKY aJIKaHU € HeIOJAPHUMHU PEeUYOBMHAMM, BOHM J00pe 3Milry-
IOTBCA OJUH 3 OSHUM 1 PO3UMHSAIOTE iHIII HemoJApHi conoayku (maa. 25.5).

XiMiyHi B/acTMBOCTI MeTaHy Ta MOro romosoris

Ankanyn € xXiMiuHO HeaKTHBHUMH PEUYOBHMHAMM, 3aBIAKK YOMY IxX
y XIX croairrti HasuBamu «xXimMiuHUMU MepraMu». o mouarky XX cro-
JITTS 0151 HUX He 0yJI0 Bigomo »xomuol ximiunol peakirii, oKpim ropinxs.

AnKaHy akTUBHO B3a€MOIiIOTh 3 KucHeM. Hampukianm, MeTad y pasi
OignajoBaHHsA 3ropse OJIig0o-CUHIM IoJayM’ M, cJIab0o IIOMITHUM Ha sICKpa-
BOMY COHAYHOMY CBiTJIi:

CH, + 20, — CO, + 2H,0

3BepHITH yBary! ¥V piBHAHHAX peakIliil 3a y4yacTi opraHiuyHUX PeYOBUH
3HAK DPIBHOCTI 3aBKIM 3aMiHAIOTH Ha CTPiJKY, IM06 He CIJIyTaTH HOTO
3 IOABiMHUM 3B’A3KOM.

Ilig yac ropiHHA MeTaHy BHUIIJIAETHCSI BEJIUKA KiJIbKiCTh TEIJIOTH —
06nuspko 50 x[:x Ha 1 r ByrieBoJHIO.

Iz moBiTpsM MeTaH yTBOpioe BuOyXoBi cymimri (mpuraznatite 3a § 23,
AKUI yMicT MeTaHy € BubOyxoHe6Gesneunum). IIigx yac poboTu 3 meTaHoM,
HAIIPUKJIAL y Padi BUKOPUCTAHHA ra3oBuX IIUT abo 0anoHiB, HEOOXimHO
HOCTiMHO CTEKUTHU 3a TUM, IMO0 IMOJIyM’sd He 3TracJo.

T'omosorn MeTaHy TakoOX OKWCHIOIOTHCA KWCHEM MOBIiTPA, IPUUOMY
IIOBHE OKHWCHEHHS 0 BYIJIEKHCJIOrO rady BigOyBaeThCcA TiJBKHU IIiJ yac
FOpiHHA B HAAJIWUINKY KucHio. Hanpukiaan, njd meHTany:

C,H,, + 80, —» 5CO, + 6H,0
SKIO KMCHIO HEeJOCTATHLO, TO Pa30M i3 BYTJIEKMCJIMM Ia3oM YTBO-
PIOETHCA TaKOXK HaA3BUYANHO OTPYUHUN uagHUil ras:

2C4H,, + 130, — 12CO + 14H,0

Bunii romosioru mMeramy, TOOTO aJlKaHM 3 BEJIUKUM YKCJIOM aTOMiB
Kap6ony, migm uac ropiHHS MOKYTH TaKO:K YTBOPIOBATU ByTIJellb. Tak,
HAIIPUKJIaL, 3BUUYaiiHi mo0yTOBi mapad)iHoOBi CBiUKY CKJIAZAIOTHCA i3 cyMi-
m1i TBepaux askaHiB. Ilig gac iX ropiHHA pasoM i3 BYIJIEKHCJINM Ta3oM
YTBOPIOETHCA TAaKOK KinTapa. KinTaBa — Iie yacTMHKU caxi (ByrJeIrio),
110 He BCTUTJIU 3TOPiTH:

2C,,H,, + 210, — 40C + 42H,0

Kpim KucHio, alKaHu pearyioTh TiJIbKU 3 OysKe aKTUBHUMU pPeuo-
BUHAMHU, HAIpuUKJIaA 3 rajoreHamMu. Peakiii B3aemomii 3 rajmoreHamm
Ha3WBAIOTh 2aJ/02eHYy8aHHAM. Baemonia amkaHiB i3 xjJopom abo 6poMom
BimOyBaeTbCcs TiIBKU 3a OCBiTJIeHHs abo HarpiBamHa. [Ipu mpomy ommu
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aToM raJjoreny s3amimiae arom I'izporeny B CKJIaJi opraHiuHOI MOJIEeKyJiu,
a immwuit — 3’egHyeThbcA 31 3BiJbHeHMM aToMoM [izporeny i yTBOpIOE
MOJIEKYJIY TiipOreH rajioreHiny (CMMBOJIOM hv Y PiBHAHHAX pPeaxIlii Io-
3HAYAIOTh, III0 peakKiiid BigOyBaeTbCcs 3a YMOBHU OCBiTJIeHH):

H H
HCH+CICI—hV—>HCCI+HCI
R i

I3 BuKOpHUCTAHHAM MOJIEKYJIAPHUX (POPMYJI Ile PiBHAHHA 3alIUCYIOTH
y Takui cmocio:

CH, + Cl, —™ CH,CI + HCI

V¥V pasi HaAJIUIIKY rajJoreHy MOMKYTb 3aMilllyBaTHC AeKiJIbKa aTOMiB
Tigporeny:

CH,+2Cl, > CH,Cl,+2HCl, CH,+3Cl, —™ CHCL,+3HCl
CH, + 4Cl, —> CCl, + 4HCI

IIin vac xJopyBaHHA MeTaHY YTBOPIOKTHCA I[iHHI pPEYOBUHU:
CH,Cl, — nuxnopomeraH, abo XJIODUCTHUII MeTHUJeH, AKHN BUKOPHC-
TOBYIOTh SIK PO3YMHHUK y Jaboparopidx, y piAumHaxX A 3HATTS JaKy
Ta 3HE)KUPEHHS IOBEPXOHb, IIiJ] YaC BUTOTOBJIEHHSA ITBUAKOPO3UMHHOIL
KaBu Ta ekcrpakty xmeno; CHCl; — tpuxsopomeran, a6o xjaopodopm,
€ I[iHHUM PO3UYMHHNKOM y BUPOOHUIITBI JiKiB i OapBHUKIB, Big cepeauHu
XIX croJiTTA i moOHemaBHa HOT0 BMKOPHCTOBYBAaJIM SK HaApKO3 Iig uac
xipypriuaux onepaniit; CCl, — TeTpax/sopoMeTaH, AKHUIl BUKOPUCTOBYIOTh
SAK PO3YMHHUK [JId KUPIB Ta CMOJ, Ile OfHA 3 HebaraThb0xX HETOPIUYUX
OpPraHiYHUX PEYOBUH, 3aBAAKU YOMY HOr0o BUKOPUCTOBYBAJIH [JId TraciHHA
HOJKe:K y BiliCbKOBill Ta aBiamiiimiii TexwiIi.

lacoBy namny 6yno BuHankgeHo y JIbBOBI
npauisHukamy antekn «fig 3onotoio 3ip-
Koto» IrHaTtiem JlykaceBuuem Ta flHom 3e-
rom 1853 pokKy. Toro » poKy Y SibBiBCbKOMY
wnutani 6yno npoBefeHO nepLuy XipypriyHy
onepaLwilo 3a OCBITIEHHA FacoBOIO JIaMMOIo.

3ropgom racoBa namna 6yna mpepcTaBfieHa &
Ha Mi>KHapopfHin B1cTaBLi B MIoHXeHi 11 Bia- Mam’ATHUK BUHaXigHMKaM racoBol
3HayeHa crevianbHO FPaMOTOH0. namnu, M. Jlbgis

JliHegicmuyHa 3a0aya

. JNaTnHol0 parum o3Havae «masio» abo «<He3HAUHO», a dffinis — «cnopigHeHW». AK, Ha BaLwy
. OyMKyY, yomy B XIX cToniTTi ankaHu Ha3ganu napadiHamn?
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Y racoBux namnax MapadiHoBi CBiUKM Y rasoBux neyax BaseniH Ta BaseniHoBe

macsno
Vif

MponaH-6yTaHoBa Pigki ankaHn — [obyBaHHs xonofo- [obyBaHHs
CyMill AN aBTOHOM- ~ OCHOBa MOTOPHOrO areHTiB AnA xono- pPeyYoBMH ANA MUN-
HOro onasieHHA nanbHOro OVNbHUX NPUCTPOIB HKX 3acobiB

Man. 25.6. 3acTocyBaHHA ankaHiB

3acTocyBaHHA MeTaHy Ta MOro romosnoris

HacuueHi ByriieBoHI — BaKJMBi peUOBMHHU B HAIOMY KUTTi. Benuki
o0csaru no0yTHUX BYTJIEBOJHIB BUKOPUCTOBYIOTH SIK PiBHOMAaHiTHE IajbHE:
OeH3uH, rac, Au3ejbHe NajbHe, aBiamifiuuii 6eH3uH, Ma3yT (f0oro craJo-
IOTh Ha TEIJIOBMUX €JIEKTPOCTAHIIiAX). I3 HacCMUYeHUX BYTJIEBOAHIB MIJIAXOM
XiMiUHUX TepeTBOpPeHb NOOYBAlOTh OaraTo I[iHHWX PEUYOBMH: CUHTETHUHI
Muiini 3acodu, POSUMHHUKM, XOJIONOATEHTHU OJIA XOJOAWJILHUKIB, IIJacT-
Macu, Kaydyyku ToImo (maja. 25.6).

P

f_@ KniouoBa iges

MeTaH Ta NOro romonorn — HenosIAPHi Ta XiMiYHO MaNOAKTVBHI PEYOBUHMN.

0 KoHTponbHi 3annTaHHA

281. OnunwiTb Gi3nyHi BAAaCTUBOCTI 1 3aCTOCYBaHHA MeTaHy Ta NOro roMOJIOriB.

282. fIK 3MiHIOTbCA TeMNepaTypu NIaBAEHHA N KUMIHHA Y Y1eHiB OQHOro romo-
noriyHoro paAay 3i 36inblweHHAM yncna atomis KapboHy B monekyni? Yomy?

283. AKi ximiuHi BNacTMBOCTi XapaKTepHi AnAa meTaHy Ta noro romonoris? Ckna-
JiTb PIBHAHHA peakuii MOBHOrO 3ropAHHA MeTaHy.

284.3a AKMX YMOB MOXJIMBE HEMOBHe 3ropsHHA ankaHis? Ynum Le moxe 6yTn
Hebe3neyHo?
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J 3aBaaHHA ANA 3aCBOEHHA MaTtepiany

—== 285,
286.

287.

288.

289.

290.

291%

292%

AKi cninbHi Ta BigMIHHI ¢i3nyHi BnacTmBOCTi 6yTaHy 1 rekcaHy?

AIK po3pi3HMTY ABi PiAUHN — rekcaH i Bogy — 3a iXHiMK QisnyHUMK Bnac-
TUBOCTAMU? 3anpPOMOHyTe He MeHLLe TPbOoX CMocobiB.

CKknagiTb PiBHAHHA peakuii NOBHOroO 3ropsiHHA NponaHy. AKnin 06'em Kuc-
HIO HeobOXigHWIA gnA cnanioBaHHA nponaHy o6'emom 5,6 n (H. y.)? Axkui
06'eM BYrneKkMcnoro rasy npu LboMy yTBOpUTbCA?

3pa3ok napadiHy macoto 1 r MOBHICTIO CnanuAn B KUCHi. O6umcnitb macy
ocagy, Wo BUAINNTLCA Nij Yac NponycKaHHA yTBOPEHOr 0 BYTEKNCNOro rasy
Kpi3b BarHAHY BOAY 3a YMOBU YTBOPEHHSA TiflbK1 cepefHbol coni. Mpunyc-
TiTb, WO B NapadiHi MoneKynu MicTATb B cepefHboMy Mo 24 aTomu KapOoHy.
O6uncniTb Macy XnOpoOMeTaHy, WO MOXHa Ao6yTu 3 MeTaHy ob'emom
56 n (H.y).

O6uncniTb Macy NPOAYKTIB peaKLUili, Wo MOXYTb YTBOPUTUCA Nif Yac B3a-
emogii meTaHy KinbkicTio 0,15 mMonb i3 xfopom ob'emom (H. y.): a) 3,36 n;
6) 6,72 n; B) 10,08 n; 1) 13,44 n.

Y 6aratbox ocenax B YKpaiHi KOPUCTYIOTbCA ra3oBoo Miukot. O6UnCniTb,
AKa YaCTKa Bif TennoTu 3ropAHHA NPUPOAHOro rasy BWTPAYaETbCA Ha Ha-
rpiBaHHSA, a AKa — PO3CiloeTbcA. HeobxigHa anAa obumncneHHs iHpopmadis:
Ha cepefHiil KoHbOpLi rasoBoi neui cnamoetbca 0,25 M3 rasy 3a roguHy,
BOda Macot 1 Kr Ha Takill KOHpOpLi HarpiBaeTbCA Bif KiMHATHOI Temnepa-
Typu (20°C) fo KMMiHHA 3a 8 XBUIWH, TENNOEMHICTb Boamn 4,2 k[ / (kr-°C),
nif Yac 3ropsiHHA NPUPOLHOrO rasy KinbKicTio 1 Mosib BURINAETbCA 6/IM3bKO
760 kK[> TennoTn, MONAPHUIA 06'eM rasy 3a Takux YMOB JOPIBHIOE 24 n/MOfb.
3HanaiTb y gopaTKoBUX Aepenax iHGopMaLilo Npo 3acToCyBaHHA asika-
HiB. MoACHITb, SKUMK Di3UUHMMM abO XIMIYHUMW BAIACTMBOCTAMU ankaHIiB
3yMOBJIeHe X 3aCTOCYBaHHA.

§ 26. CniBBigHOWEHHA 06’emiB rasiB y XiMiuHMX peakuifax

npmranaﬁn'e: B OHAaKOBUX 06’emax [OBOX rasiB 3a O4HaKOBUX ymoB MiCTUTbCA of-
HaKOB€ 4YMCNOo Monekyn (3aKoH ABoranpo).

BaraTo peaxiiiii Bim0yBaioThbCs 3a yUacTi radyBaTHUX PEYOBUH, 30KpeMa
ByrJieBOoAHIB. IloCaimsKyroum peakKIlil0o BOAHIO 3 KUCHeM, (paHIy3bKUH

yuenuint ['eii-

Jlroccak BUABUB, II0 ABa 00’€MM BOAHIO 3aBXKAU PearymoThb

3 OZHUM 00’€MOM KHCHIO, YTBOPIOIOUM ABA 00’eMu rasyBaToi Boau (BOLA-
HOi mapu). [ocaiguBinu e Kijgbka peakiriii, I'eii-JIroccak 3’sAcyBaB, 110,
KOJIM Tas¥W pearyioTh MiK co0oio, iXHi 00’eMH 3aBKIU CIIiBBiOJHOCATHCS
OIWH IO OOHOIO AK HeBeJUWKi migi umcima (maa. 26.1).

e npasuno Tefi-JIroccaxk omyoOaikyBaB 1808 poKy, BOHO oTpmMaJo
Ha3BY 3AKOHY 00’ €EMHUX CNiG8iOHOULeHD:
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2H, + 10, = 2H,0

S

& 4 \ y \

[ J | ) ) [ )

\ / \ / / \ y
BogeHb H, Kucenb O, BogsHa napa H,O
(2 06’emn) (1 o6'em) (2 06’emn)

3H, + TN, = 2NH,

. pEE . F . BF

N —> & . 4 N
\ /’ \_/ L/ N J - -
BogeHb H, Asor N, AmoHiak NH,
(3 06'emn) (1 ob'em) (2 ob6'emn)

Man. 26.1. CniBBigHOWeHHA 06’eMIB rasis, WO pearyloTb MiXX co600: a — 2 N BOLHIO pea-
ryioTb 3 1 1 KUCHIO, yTBOPIOIOUM 2 N1 BOASAHOI napu; 6 — 3 11 BogHIO pearyioTb 3 1 11 a3oTy,
YyTBOPIOIOUM 2 N1 aMOHiaKy

@ O6'emu rasiB, L0 BCTYNalOTb Y peakLito Ta YTBOPIOIOTbCA BHACNIAOK peakLii,
~‘ @ cniBBigHOCATLCA AK HEBENVIKI Lini yncna.

ITeit 3aKOH JIETKO MOSCHUTH, I'PYHTYIOUNWCh Ha 3aKoHi ABorampo,
3TifHO 3 AKMM OJHAKOBE YMCJIO MOJIEKYJ Ta3yBaTol PEeYOBMHU 3a OJHA-
KOBMX YMOB 3afiMalOTh OJHAKOBHU 00’eM. SIKIO B peaKIlilo yTBOpeHHS
rasdyBaToi BoAU Ha KOXKHY MOJIEKYJY KHCHIO B PeaKIlilo BCTYIalOThb ABi
MOJIEKYJIN BOIHIO, TO ¥ 00’€MM KHCHIO I BOAHIO MalOTh CIIiBBiJHOCUTHUCS
ax 1 mo 2: 3 KOXKHUM JIITPOM KWCHIO B PEaKI[il0 MalTh BCTYIUTHU ABa
JiTPU BOIHIO.

3BepHiTh yBary! ¥V peakIlisix 3 ra3yBaTUMM peuoBUHaMU 06’eMu rasis
CIIiBBiIHOCATLCA AK YMCJIA, IO JOPiBHIOIOTH CTeXioMeTpHMUHUM Koedilri-
€HTaM y PiBHAHHSAX pPeaxIriii.

3a 3aKoHOM 00’€eMHHUX CIiBBiZHOIIIEHb JIETKO PO3B’sA3yBaTu 3amadi,
B AKMX HeOOXiJHO OO0UYMCJIUTH 00’€MH rasyBaTUX PEUOBUH.

3BepHiTH yBary! V 3amauax Ha BU3HaUeHHs 00’eMiB rasis, 1[0 BaMm
TPAILIAJNACSA PaHille, 060B’sI3K0BO OyJ0 BKa3aHO YMOBH BUMipIOBAaHHS
rasiB (TouHillle 3a3HAUYEHO, IO 00’€MU BUMIipAHO 3a HOPMAJBHUX YMOB),
TOXK AJIA PO3PAXYHKIB HE00XiZHO 0yJI0 BUKOPUCTOBYBATH MOJIAPHUI 00’ €M
ragis (22,4 sg/mons). 3arkoH I'eii-Jlioccaka [03BOJIsA€ IPOBOAUTHU OOUUC-
JIeHHs 3 00’eMaMu rasiB, BUMipAHUMHY 3a OyAb-aKuX yMoB. ['os10BHE, 11100
yci o6’emu OyJi0 BUMipsAHO 3a OSJHAKOBUX YMOB.
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®OpaHLy3bKni

wkony B lMapwmxi.
Hi, Big 1806 poky — uneH [lapu3bkoi Akagemii HayK, a Big
1822 poKy — ii npe3npaeHT. MNpaLoBaB y pi3HUX rany3ax ¢isu-
Ku Ta Ximii. HesanexHo Big [JanbToHa BiAKPUB 3aKOH, L0 BCTa-
HOBJIIOE CMiBBifHOWEHHA Mi>K CTyNneHeM PO3LUMPEHHSA rasiB
i Temnepatypoto. BigKprB 3aKoH KpaTHMX 06'eMiB, po3pobus
XiMiYHVI MeTop foBYBaHHA Ny>KHUX MeTaniB. [JoBiB, Lo X10p
Ta Noj — MpOoCTi peyoBUHU. Yneplie nobyaysaB KpuBi 3a-
NEXHOCTI PO3YMHHOCTI conen y Bogi Bif Temnepatypu. Cninb-

XiMik Ta i3nK. 3akiHuvMB [loniTexHiuHy
Big 1809 poky npodecop ximii B Copbo-

Ho i3 LlleBpenem oTpriMaB NaTeHT Ha BUPOOHULITBO CTeapu- Xoszed Jlyi leii-
HOBWX CBiYOK. BMHALLIOB NepeHOCHUiA PTYTHUI 6apomeTp. Jioccak (1778-1850)

3amaua. O0UMCIiTEL 00’€M KMCHIO, HEOOXiMHMI IJIs CHAJIIOBAHHSA MeTAa-

HY 06’emom 1 J1.

Hano:

V(CHy) = 1x

V(0,) — ?

V(CO,) — ?
is

Axuit 06’eM ByrJIeKKCJIOTO ra3dy Mpu I[bOMY YTBOPUTHC?

Po3é’a3anns:

CrameMo piBHAHHS peakirii:

CH, + 20, — CO, + 2H,0

1A 3ropAHHS OAHiel MOJIEKYJIM MeTaHy HOTpPiOHi aBi
MOJIEKYJIN KMCHIO. BimmosigHo, 1 00’eMu MeTaHy Ta
KHCHIO cHiBBimHOCATHCT AK 1 : 2. OT:Ke, Ha 3TOpsAH-
HS OyIb-AKOTO 00’€My MeTaHy BUTPAUAETHCSI KUCHIO
y IBa pasu OijbIme:
V(O))=2-V(CH) =2 -1n1=2m.

KoedimienTu mepen mMeTaHOM i BYTJIEKHCJIHUM Ta30M
y piBHAHHI peakIiii ogHaKoBi, Tomy iXHi 00’emMu
OyayTh OOJHAKOBUMU: CKiJIbKM MeTaHY 3TOPUTH, came
CTiJIBKY BYTJIEKMCJIOTO T'asdy I YTBOPUTHCS.

V(CO,) = V(CH,) = 1 &

Bidnoeids: 2 m, 1 .

KnioyoBa igen

O6’emu rasie, WO BCTYMalOTb Yy peakuilo Ta YTBOPIOIOTLCA BHACNIZOK peakuil,
CNiBBIAHOCATbLCA AK HEBENVKI Uifi Yncna, Wo AOPIBHIOWNTb CTEXIOMETPUYHMM
KoedilieHTaM y PIBHAHHAX peakLUil.

Q KoHTponbHi 3annuTaHHA

293. CoopmyntoinTe 3aKOH 06'EMHUX CMiBBIAHOLWEHD.
294.T1oACHITb CNpaBeANUBICTb 3aKOHY OO'€EMHUX CMiBBIgHOLWWEHb, 'PYHTYIOUNCH
Ha 3aKoHi Asoragpo.
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3aBAaHHA AnA 3aCBOEHHA MaTepiany

s

295. BnsHaute, y pasi 3ropAHHA AKOro rasy — MeTaHy, eTaHy 4M nponaHy —
BUAINNTBCA GiNbWwnin 06'EM BYINEKMNCIIOrO rasy.

296. 3anuwitb $opMyny rasyBaToro roMosiory MeTaHy, nig 4ac 3ropsHHA AKOro
YTBOPIOETLCA BYINEKUCIUIA Fa3 y YoTUpK pasu Ginbworo o6'emy, Hixk 06'em
MOYaTKOBOrO BYINIEBOAHIO.

297. MNMopiBHANTe, B AKOMY BUNaAKY YTBOPUTLCS Gifiblue BYrneKMcIoro rasy: nig
yac 3ropsiHHA MeTaHy o6'eMom 5 M3 um Macoto 5 Kr.

298. PyiHiBHa cuna BUOYXY rasie 3anexuTb Bif BigHOWEHHA 06'eMiB rasyBaTnx
NpoAyKTiB peakuii 4o 06'emMy rasyBatux peareHTis. BusHaute, B skomy Bunag-
Ky py/HiBHa cuna 6yae 6inbLuoto: nig vac Bubyxy cymiti 11 meTaHy um 11 npo-
naHy 3 HeobXiAHOI KiNbKICTIO KNCHIO. 1A po3paxyHKiB yBaxaliTe, L0 B peak-
Lii BifOYBa€ETbCA NOBHE 3ropsiHHA PEYOBUHY, @ YTBOPEHA BOAA € ra3yBaTolo.

299. O64ncniTb 06'€EM KUCHIO, HEOBXIAHWIA ANA MOBHOMO 3ropsAHHA CyMilli, Wo
cKknagaetbca i3 40 n metaHy Ta 20 n eTaHy.

300. Cknagitb PIiBHAHHA peakuii MOBHOro 3ropAHHA: a) 6yTaHy; 6) neHTaHy;
B) rentaHy. Ik 3MiHIOETbCA OB'EM KWCHIO, WO HeoOXigHWI ANA MOBHOMO
3ropAHHA aNkaHiB, 3i 36inblweHHAM yncna atomie KapboHy B monekyni?

301. Y cKinbKu pasiB nif yac 3ropsaHHA MeTaHy CyMapHUiA 06'eM peareHTiB nepe-
BULLYE CyMapHUin 06'em npoaykTis? (O6'eMom yTBOPEHOI BOAW 3HEXTYBATN.)

302. 0O6YnCniTb, y CKiNbKKN pa3iB 36iNbluyeTbcA 06'EM CyMili eTaHy 3 KUCHeM,
y AKil cniBBigHOLWeEHHA 06'eMiB rasis 2 : 7, y pa3i NOBHOI B3aemogii peyo-
BVH (NPUIMITD, WO YTBOPEHa BOAa rasyBaTa).

303. O6umncnitb 06'eM KNCHIO, HEOOXiIAHWI AA NOBHOMO 3rOPAHHSA MAPOreH Cysb-
digy o6'emom 15 1. Akmin 06'em cynboyp(IV) okcuay npu Lbomy BULINAETLCSA?

304. O6uncniTb 06'€MU eTaHy i KUCHIO, O BCTYNUAN B peakLilo, Ta 06'em yTBo-
peHoro Byrnekucnoro rasy, akwo: a) V(C,Hy) = 200 mn; 6) V(0,) =35 n;
B) V(CO,) = 800 M3,

305.06uncnitb 06'€EM KUCHIO, HEOOXigHW/A ANA MOBHOrO 3rOPAHHA asikaHy
06'eMoM 3 1, BifHOCHa FyCTUHa AKOTO 3a reflieM JOpiBHIOE 18.

306.064nCniTb 06'EM 030HY, WO MOXHa [OOYTU 3 KUCHIO o6'emom 15 1.
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MpurapainTe: K yTBOPIOIOTLCA KPATHI KOBANEHTHI 3B'A3KM (3a § 2).

MonekynapHa i CTpyKTypHa ¢opmynu eTeHy 1 eTuHY
o

3 HeHacnueHi ByrneBogHi — Lie BYrneBOAHI, Y MOJIEKyNaxX AKUX MiXK aTOMamut
¢ ® Kap6oHy € KpaTHi 3B'A3K1 — MOABINHI ab0 NOTPIliHI.

Eten (eTusien) — HeHacUYEeHWH BYTJIEBOAEHD, MEPINUIl TPEJCTABHUK
TOMOJIOTiYHOTO PANY aJKeHiB, F'OJIOBHA O3HAKa AKUX — HAABHICTH Yy MO-
JIEKYJi OZHOTO TOABiMHOTO 3B’sA3Ky Misk aromamu KapOomny.
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Etun (amernieH) — HeHACHUUYEHUIl BYTJIEBOIeHb, NEPINUIl IpeacTaB-
HUK IOMOJIOTiYHOIO PALY aJKiHiB, Y MOJeKyJaax AKX 000B’sI3KOBO € ONMH
morpifinuii 38 A30K Mixk aTromamu KapOomy.

B 060x 1ux BYIJIeBOOHAX y MOJIEKYJax € Mo ABa aTomu KapOomy, mmpo
10 TAKOK MOJKHA Mi3HATHUCS 3 Ha3BU: HAa3BU «ETEH» i «eTHUH» IIOXOIATH
BiJi Ha3BU aJIKaHy eTaHy, Y MOJIEKYJi AKOro € aBa aromu KapOomy.

CkiameMo CTPYKTYPHI GopmMynaum eTeHy i eTuHy. SIK i y BUmagkry
3 aJKaHaMU, CIIOYATKY 3aluIlieMO KapOOHOBUWH JIAHITIOT:

C=C C=C
eTeH eTunH

B ereni xosxuuii arom Kapbony Bxxe yrBopioe mo gsa C—C 3B’s3kwu,
OTKe, IJsa chnojyueHHA 3 [imporeHoM JUIIAETHCA TAKOMK IO ABa 3B’ SA3KU.
B etuni koxxkuwmii arom Kapborny yrBopioe mo Tpu C—C 3B’a3KuM i MoKe
MIPUETHATH TLIBKH IO ogHoMy atomy ligporeny. OTike, A1 eTeHy i eTHUHY:

H H
CTpyKTypHi opmyium: :C = Ci H-C=C-H
H H

Cropoueni

CTPYKTYPHI dopmy.im: CH=CH

Mogeni mMoneryJi:

Tenmep MM MOKeMO IIOpaxyBaTH aTOMHM B MOJIEKYJIaX i OTPUMYEMO
MosleKyaApHi popmyan: eren — C,H,, etun — C,H,.

IlopiBHANTE CTPYKTYPHI II MOJEKYJIAPHI (OPMYyJaM e€TeHy Ta eTHHY
3 BigmoBigEMMU GdopMyIaMU eTaHy: B MOJEKYJi eTeHy Ha JIBa aTOMU
Tigporeny meHIlle, HiK y MOJIEKYJIi eTaHy, a B MOJIEKYJi eTMHY — Ha
YOTHUPU aTOMK MeHIme. 3 Iiel mpumumHu atTomMu KapOoHY B MOJIEKYyJIax
eTeHy U eTHMHY He MOBHiCTI0O HacuueHi aTromamu limporeHy, TomMy erTeH
i eTUH — Ie HEeHacUYeHi BYTIJIeBOIHI.

Di3nyHi BNacTMBOCTI €TeHy N eTUHY

disuuHi BIACTHUBOCTI HeHacHMUYeHUX BYTJIEBOAHIB IOAiOHiI M0 BiacTu-
BOCTell HacUYeHUX BYIJIEBOAHIB. ETeH Ta eTmH — 3a 3BHYAWHUX yYMOB
rasyBaTi, 0e30apBHi, IOraHO PO3YMHSIOTECA Yy BOAi (POSUMHHICTH €TEHY
cranoBuTh 22,6 miu, a eruny — 137 ma y 100 ma Bogu 3a 0°C), mobpe
PO3SUMHSIOTHCA B OPraHIiYHUX PO3UYMHHHKAX, HEe MAIOTh 3alaxy, TeMIIe-
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parypa muaaBienusa ereny —169,2°C, eruny — —80,8°C; TemmepaTrypa
kuninaa ereny —103,7°C, etuny — —83,8°C. TexHiuHuii eTwH, IO I0-
OyBalOTh KapOigfHMM METOAOM, Ma€ cuelu@iuHuili pisKuil 3amax.

XiMmiyHi BNacTUBOCTI eTeHy N eTUHY

Sk i ankaHu, eTeH Ta €eTUH aKTHUBHO BCTYIIAIOTh YV Peakililo ropiHHSA
3 KucHeM. ETeH Ta eTuH — OysKe BuOyxoHeOe3meuHi peuoBuHU. [Ipruomy
e€TUH Ha MOBiTpi 3aliMaeThCcA Bij HaliMeHIOi icKpu (HaBiTH Bif craTmuHOL
eJIeKTPUKU IIaJIbI[iB PYKH), TOMY Or0o 3a3BMYaii 700OyBalOTh 0e3mocepenHbo
nepe] BUKOpUCTaHHAM. IIpogyKTaMy ropiHHA IUX BYIJIEBOAHIB, AK i y BU-
magKy ajJKaHiB, € BYIJIEKUCJIMI ra3 Ta BoAa:

C,H, + 30, — 2CO, + 2H,0
2C,H, + 50, — 4CO, + 2H,0

TopirHsA eTUHY IMTMPOKO BUKOPUCTOBYIOTH ¥ TEXHIIll JAJIA 3BAPIOBAHHSA
¥ pisaHHA MeTaJiB, OCKiJIbKU alleTUJIeH — PEKOPACMEH 3a TeMIIEpaTyporo
moayM’ . CKOHCTPYHOBAHO CIIEIiaJibHi alleTUJIeHOBI IMaJbHUKHU, B AKUX
3a IPaBUJIbHO AiOpPaHOTO PeKMMY IIoJayvi eTMHY W KHCHIO TeMIepaTrypa
monyMm’a carae maike 3000°C (mas. 27.1).

Ha Bigminy Bix ankawiB HeHacHYeHi BYTJIEBOAHI XiMiUHO Ny:Ke aKTUBHI.
IIpuyomy 3aBAAKN HEHACMUEHOCTI HAMOLIBINT XapaKTepHUMHU AJIS HUX € pe-
aKIlii mpruegHAHHSA, YV Pe3yJabTaTi AKUX OO0 KOoKHOro aroma KapOomy B pasi
MoABiHHOro abo IOTPIHOTO 3B’ A3KY HMPUEIHYETHCA aTOM a0 IpymHa aToOMiB.

lidpysannus (2i0pozenizayis) — peakiiid npueIHAHHA BoAHI0. ETH
pearye 3 BOAHEM IIiJi yac HarpiBaHHs 3a HAABHOCTI IajiaieBoro KaTaJi-
3aTopa 3 YTBOPEHHSIM eTeHy:
H H
H-C=C-H + H-H —2™"5 ‘c=¢
H H

t,kam.
a6o C,H, + H, — C,H,

Man. 27.1. lNonym'a auetuneHoKucHe-
BOro nanbHuKa (a) Ta 6anoH ana go-
6yBaHHA aueTWreHy 3 Kanbuili Kapbigy
CaC, nepep nopaveto 1Moro B Nasb-

HWK — reHepaTop auetuneny (6) a 6




TEMA 3. NOYATKOBI NOHATTA MPO OPTAHIYHI CMONYKN

ETren Taxko:X € HeHacUUYeHUM BYyTJI€eBOJHEM i moxke CIIOJIydyaTunucsda
3 BOOHEM 3a TaKHX CaMHX YMOB:

HH

H\ /H ¢ Ni | |
c=c_ + H-H - H-C-C-H

H/ \H | |

H H

a6o C,H, + H, ™ C,H,

3a yMOBU [OOCTATHHOI KiJIBKOCTi BOIHIO €THMH MOXKe OApasy CIIO-
JydJaTucsa 3 MaKCHMaJbHOIO KiJbKiCTIO BOAHIO Ta IEepPeTBOPIOBATHUCS Ha
eTaH:

t,Ni
C,H, + 2H, —— C,H{
Axio anrkamm 3 rajoreHaMy BCTYIAIOTh Y PeaKIlilo 3aMillleHHs, TO

HeHacHUeHi BYIJIEBOJAHI 3 rajoreHaMmu pearyloThb, K i3 BOJHEM: BCTyIIa-
I0Th yV peakIliio mpuemgHaHHs. Hampukiaan:

Br Br
H\ /H | |
C=C + Br—-Br —— H-C-C—-H
H/ \H | I
HH

s miei peaxiii KaTasisaTop He moTpi6bHuii. Borna BigOyBaeTbcs Ha-
BiTb Yy BOZHOMY po3umHi Opomy. ¥ pasi mpomycKaHHs eTeHy abo eTHHY
Kpiss OpoMHY Boay (po3umH Gpomy y Bojai) ii »KOBTO-KOpHMUHEBe 3a0apB-
JeHHA 3HUKAaE. {10 peakIlifo BUKOPUCTOBYIOTh AJA AKICHOTO BUABJIEHHSA
HeHACUUYEHUX CIIOJYK.

3aCTOCYyBaHHA HEHaCUYeHUX BYrNeBOAHIB

Eren y uncToMy BUTJISAAI Maliske He 3aCTOCOBYIOTH, i3 HOTO HOOyBAa-
OTh iHI miHHI TpoAyKTH XimiuHOl mpomwuciaoBocti (maja. 27.2). OgHa
3 HaWIiHHIININX BJIACTHUBOCTEH eTeHy — 3IaTHIiCTh IIOJIiMepu3yBaTHUCH,
mpo 1o O0yze HTHCA B HAaCTynHOMY Iaparpadi. 3aBOAKy il BJacTHUBOCTI
3 HBOTO AOOYBaIOTh Pi3HOMAaHITHI IJacTMacu.

Eren mae my:xe I[ikaBy BJACTHUBICTBH: BiH € (piTOropMoHOM, IO IPU-
CKOPIOE T03PiBaHHS IJIOMIB. 3a3BUYAl OBOUi Ta PPYKTHU, AKiI HOTPeOYyIOTH
TPUBAJIOTO TPAHCIIOPTYBAaHHA, HATPUKJIAL, i3 Kpain Adppuku uu IliBnen-
HOI AMepuUKM, 3PMBAIOTH Ille 3€JeHHUMH: AKIIO IX 3ipBaTH CTUTJINMH,
BOHH IIIBUAKO 3iICcyioThbCcA. A BiKe Ha Micili ppykTH I 0BOUi moMilamoTh
y cHemiaJbHy KaMepy 3 HEeBEJIUKUM yMicToM eTujeHy (0Jau3bKO 2 MJ
erujeny Ha 1 J mosiTps), me mporarom 1-2 mi6 BOHM H0O3PiBAIOTh.
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Bupo6bHuLTBO BurotoBneHHs Buby- BurotoeneHHs [na po3piBaHHA
niactmac XOBUX PEYOBUH aHTUdpu3is oBouiB Ta GpyKTiB

JobyBaHHA TexHiuHO-  [lobyBaHHA BMCOKO- [lobyBaHHA cuHTeTMY- [obyBaHHA opraHiu-
ro eTWNoBOro CMMPTY  OKTAaHOBOrO Nanuea HOro KayuyKy HUX PO3YMHHUKIB

Man. 27.2. 3acTocyBaHHA €TeHy

ETuH BUKOPUCTOBYIOTH B alleTUJEHOBUX MAJbHUKAX [Js 3BapIOBaH-
HA U pisaHHA MeTaJiB. BiH TaKoX € CHUPOBUHOIO IJIA CHUHTE3Y MMiHHUX
peuoBuH i mMarepiamiB (man. 27.3).

Brpo6HMLTBO NiKap- B aueTtuneHoBux Job6yBaHHA CMHTETUY- Brnpo6HMLTBO
CbKUX PeYyoBUH nanbHMKax HOrO KayuyKky LUTYYHUX BOJIOKOH

BurotoeneHHs Bupo6bHnuTtBO CnHTe-  [obyBaHHA nonigi-  [lobyBaHHA 3amawwHUX
nako¢pap6osmx TUYHKX GapBHUKIB Hinxnopwugy (MBX) peyoBVH Ans napdy-
maTepianis MepPHUX 3acobiB

Man. 27.3. 3acTtocyBaHHA e€TUHY

159
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ETvnen ana ctumynioBaHHA A0O3piBaHHA MIOAIB BUKOPUCTOBYBaNK LWe B [laBHboMy
€rvnTi. EMMNTAHM CnelianbHO Apsinany abo Tpoxu M'snn Ta Bigbueanu oiHiky,
iHXMP Ta iHWi NNOAN: MOLWKOAXKEHHA TKaHVH CTUMYJTIOE YTBOPEHHA eTUIIeHY POC-
NIMHaMX N CcTuMynoe po3piBaHHA. Y [laBHbomy KuTtai cneuianbHO cnantoBanu
epeB’AHi apoMaTMYHi Nannyku abo apoMaTWMyHi CBIYKM B 3aKPUTMX MPUMILLEH-
HAX 3 METOK CTMMYJIOBATW AO3PiBaHHA NEPCUKIB: Mif Yac 3ropAHHA CBIYOK abo
AepeBVHN BUARINAETbCA He TiNbKM BYFNEKUCINIA a3, a 1 iHWi NPOMiXKHI NpoayKTy
HENOBHOrO 3ropPAHHA, 30Kpema eTUJIeH.

R
(2]

s

KnouoBa igen

ETeH Ta eTWH NofibHO [0 afKkaHiB € HEMONSAPHUMYK PEYOBUHAMM, ane, Ha Bif-
MiHY Bifj afikaHiB, BOHM HabaraTto XiMiYHO aKTMBHILLi 3aBAAKN HEHAaCMYEHOCTi.

KoHTponbHi 3anuTaHHsA

307. ki ByrneBoAHi Ha3MBalOTb HeHacMyeHUMKU? Y 4YOMY iXHA FOS0BHA BiAMiH-
HIiCTb Bif, HACMYEeHNX BYrNeBOAHIB?

308. CxapakTtepusyiTte Gi3nYHi BNACTUBOCTI €TEHY 1 €TUHY.

309. 306pasiTb MONEeKYNAPHY N CTPYKTYPHY GOPMYNN eTEHY 1 eTUHY.

310. CKnagiTb PiBHAHHA peakLUil FOPiHHA eTeHy N eTUHY.

311. OnunwiTb 3aCTOCyBaHHA eTeHy 1 eTuHY.

312.Y yomy icTOTHa BIAMIHHICTb XiMIYHMX BNACTMBOCTEN HEHACUYEHWUX BYr-
neBoAHiB Big HacmyeHux? Cknafitb PiBHAHHA peakuill B3aeMOAii eTeHy
Ta eTUHy: a) 3 BogHeM; 6) 3 xnopom.

3aBAaHHA ANA 3aCBOEHHA MaTepiany

313. Bu3HauTe, B AKOrO BYIIEBOAHIO — €TEHY UM eTUHY — 6iNnbLia rycTuHa. No-
PiBHANTE IXHIO 'YCTUHY 3 F'YCTUHOIO MOBITPA.

314. MNMopiBHANTe 06'EMW BYINEKUCNOroO rasy, Wo yTBOPUTbLCS B pasi NMOBHOro
3ropAHHA OAHAKOBUX OG'EMIB eTaHy, eTeHy 1 eTUHY.

315. Ha 3ropaHHA 0fHaKoBUX OO'EMIB AKOro BYINEBOLHI0O — €TaHy, eTeHy uu
€TUHY — BUTPAYAETbCA MEHLUE KNCHIO?

316. BukopucToBytoumn iHbopmadito naparpada, o64ncniTb MacoBy 4YacTKy eTe-
Hy Ta eTUHY B iXHiX HacuyeHux 3a Temnepatypu 0°C po3urHax y BOA.

317. fIK 3MiHIOETbCA PO3UYMHHICTb €TeHy Ta eTUHY Y BOAi 3a NigBULLEHHA Temne-
patypu? Yn cnocTtepiraTuMyTbCA BMAMMI O3HaKM Mif Yac HarpiBaHHA Ha-
CMYEHOro 3a NeBHOI TeMnepaTypu Po3UnHy eTeHy? eTuHy?

318. O6uncnitb 06'em BOAHIO (H. Y., 3 AKUM B3aEMOAIE: a) eTeH macow 7T;
6) eTH 06'eMoM 5,6 N (H. V..

319. O6uncnitb 06'emM eTeHy (H. y.), HeobxigHUA anA 3HebapBreHHA GPOMHOI
Boau Macoto 400 r, B AKiln MacoBa YacTka 6pomy cTaHOBUTb 2 %.

320. O6uncniTb, AK 3MIHUTLCA O6'EM CyMilli eTUNeHY 3 KUCHEM, y AKil cniBBia-
HOLIEHHs 06'eMiB rasie cTaHOBUTL 1 : 3, 32 YMOBM MOBHOI B3aEMoSil peyo-
BWH Ta YyTBOPEHHA BoAM: a) piaKoi; 6) rasysaroi.



§ 28. NoHaTTAa npo nonimepu. MonieTunex
Peakuia nonimepusauii

fAx Bu mam’sTaeTe 3 moOmepegHBLOrO Imaparpada, eTeH — Ile HeHacH-
YeHUI BYIJIEBOAEHb. 3aBAAKU IIbOMY aToMu KapOoHY B HOTO MOJIEKYyJIax
MOXKYTh HpuesHyBaTy iHImi aromu. OgHico 3 XiMiuHMX peaxIiiii, y AKUX
peasisyeThcA TaKa BJIACTUBICTH €TEHY, € peakuyis noaimepusayii (Big rperi.
polymeres — TOM, IO CKJIAJa€THCA 3 DAraThbOX YacTUH).

IIig miero meBHMX peuoBMH (iHimiaTopiB) mMOABifiHMI 3B’SI30K y MoJie-
KYJi eTeHy MO’Ke po3puBaTucsa ¥ aromu KapOboHy MOMKYTH IpPHUEIHYBaTH
igmii aTomu, 3oxpeMa aromu KapOoHy iHIITOI MOJIEKYJIU €TeHy:

n mom m HEH HE  ommmn
D R O s
H H H H H H H H HHHH

YacTuHKA, IO YTBOPHUJACH, TAKOM 3JaTHA IPUEIHATH MOJEKYJY
eTeHy:

PR m H iR E R R
-C-C-C-C- + (€=C_ —> -C-C-C-C-C-C-
[ H/ \H [ T A T
H HHH HHHHHH

I Tak MoKe TpWBATH, IIOKMW 3a MEeBHUX MIPUUYUH IPUETHAHHS He 3Y-
OUHUTHCA. ¥ Pes3yJabTaTi peakIlii yTBOPIOIOTHCA AysKe BEJIUKI MOJEKYJIu,
B AKMX OOHAKOBUI ()parMeHT IIOBTOPIOETLCS OaraTo pasiB:

MNoBTOpIOBaHWI enemeHT

HHHHHHHH HHHHHH
—CCCCCCCCCCCCCC—
HHHHHHHH HHHHHH




TEMA 3. NOYATKOBI NOHATTA MPO OPTAHIYHI CMONYKN

3micT pearnii moaimepmsarii moasrae
B 00’emHaHHI BeJMKOI KiJIBKOCTI MOJIEKYJ He-
HACUYEHUX BYIJVIEBOAHIB — MOHOMEPI6 — OIWH MoHomepy
3 oguuM (maui. 28.1). IIpoaykTu peaxirii mosime- Monimepu-
pusallii HasuBaIOTh noJiMepamu, y IXHIX MoJe- 3auin
KyJax 0araTo pasiB MOBTOPIOETLCA (pparMeHT MO-
JeKyJI1 MOHOMEPY, ajie BHACIIJOK HpUETHAHHSA

MOABiiHMUI 3B’ A30K EePETBOPUBCSA HA OSUHAPHUIA. Monimep
P ) ) Man. 28.1. Monekynu
8 ® MNMonimepu3auia — npouec CI'IOJ'IyH“eHHﬂ 6ara- MOHOMepY 06'€AHYIOTbCA
¢ TbOX MOJIEKYST H3bKOMOJEKYNSAPHOT PeUOBUHM B Monekyny nosimepy

(MOHOMepY) y moneKyny nonimepy.

dparMeHT y MOJIEKYJIL TOJIiMepY, 110 IIOBTOPIOETHCA, HA3UBAIOTH e.e-
MEHMAPHOK JAHKO0I0, UNCJI0 N — CMYneHem nonimepusayii:

Monimep

[ 1
+CH2—CH2+ CTyniHb
I < nonimepu3aui
Ly

EJ'IEMEHTapHa JlaHKa

Crynie moJiMepusallil IIOKasye 4YMCJIO MOJEKYJ MOHOMEpPY, IO
o0’emHannCcA B OOHY MOJIEKYJIy moJyiMepy. Bim moke OyTm Bim Tucaui
o coTeHb TucAY. OCKiIbKY MOJIEKYJIN IOJiMePiB CKJIANAIOThCA 3 BEJIMKOL
KimbKOCTI (pparmMeHTiB, BOHM MAaIOTh AY’Ke BEJIUKiI MOJEKYJIAPHI MacwH.
Came ToMy iHIIIA HadBa MOJIMEPiB — BUCOKOMOLEKYNAPHI CROLYKU.

Y ¢dopmynax mosriMepiB He 3a3HAUYE€HO, UMM 3aKiHUYETHCSA KapOOHO-
Buit jaHmior. Ha KiHIAX MoJIeKyJiu IOJiMepy mepeOyBalTh (pparMeHTH
MOJIEKYJ pO3UumMHHMKA abo iHimiaTropa momimepmsariii. IIi atomu maiike
He BILJIMBAIOTh Ha BJACTUBOCTI HOJiMepy.

HaszBu moaimepiB moxomATh BiJ Ha3Bu MOHOMEpPiB. ¥ HaIIIOMYy BU-
HaJKy B peakIiio Imojimepwusallii BCTynuB eTujeH (eTeH), TOMY HPOAYKT
peaxItil Ha3WBAIOTH ITOJiE€TUJIEHOM:

MoHomep Monimep
nCH,=CH, — "2 +CH,~CH,},

abo iminmiaTop
eTuneH nonieTuneH

3BepHiTh yBary, IO eTUJIeH 1 HmoJlieTuJaeH MaloTh OJHAKOBUIN SKiCcHUI
CKJIaJ], a TAKOK ONHAKOBY eMmipuuny (opmyay CH,: obunsa cKIagaroTbesa
3 aromiB Kapbony i I'izporeny, npruuyomMy B 000X peuOBHMHAX HA OAUH aTOM



§ 28. MoHATTA npo nonimepw. MonietuneH

Kapbouy npumanmae asa atromu Iigporeny. BaskamBoro BigMiHHICTIO Mix
HUMU € Te, III0 B MOJIEKYJIi eTeHy iCHYe MOABIMHUI 3B’SI30K — Ile HeHa-
CUUYEHHI BYIJIEBOIEHb, a B IIOJieTHJIeHi Bci 3B sA3Ku ommHapHi. PaKTUUHO
HoJIieTHJIeH — Iie aJKaH 3 BUCOKOI MOJIEKYJIAPHOIO Macoi0, TOMY XiMiuHO
BiH mocuThb iHepTHui. IlosieTnyieH He B3aeMOjie aHiI 3 KMUCJIOTAMM, aHi 3
JyraMu, CTifikuii no mii okucHuKiB. CaMe XiMiuHOIO CTifiKicTIO MOIieTHIeHY
TMOACHIOETHCA HMOTO IITUPOKE 3aCTOCYBAHHA.

EnemeHtapHa naHka nonietuneHy -CH,-CH,- cknapgaetbcs 3 ABOX OAHAKOBUX
rpyn atomis —~CH,—. HYomy x Gopmyny nosieTuneHy He 3anncytoTb y CNpoLieHoMy
gurnagi +CH,1-? Lle pobutn He npuitHATO, ToMy wWo dopmyna nonimepy Mmae
Bifo6GpaxaTu NOro 3B'A30K 3 MOYATKOBOK PEYOBMHOK — MOHOMEPOM, Y LibOMY
Bunagky — etunedom CH,=CH,.

Binbwictb nonimepis (Kpim geskmx biononimepis) Bigpi3HAIOTLCA Bif HU3bKOMONE-
KYNAPHUX PEYOBVH TWUM, O HE MalOTb BU3HAYEHOI MONEKYNAPHOI Mach. Y KO-
HOMY 3pa3sKy MosieTusieHy MOSIEKYIN MaloTb Pi3HY JOBXMHY 1 Macy, TOMy, KOnu
roBOPATb MPO MosliMmepw, BUKOPUCTOBYIOTb NMOHATTA cepeOHbOI MOeKyIAPHOI Macu.

Di3nyHi BNAacTMBOCTI Ta 3aCTOCYBAHHA MOJiETUNEHY

Haiinomupenimum 3 mosrimepiB € mosierusnen. Ile masonposopa peuo-
BUHA, IO ITOTAHO IIPOBOAUTH TEIJIOTY M eJIEKTPUUYHUI CTPYyM, KUpHA HA
IOTHUK 1 Haragye mapadiu. Inoxi B mobyTi #ioro HenpaBUJIbHO HA3UBAIOTH
meaodanoM (mesodaH — Ie 30BCiM iHIMUEM MaTepiaj, [0 BUTOTOBJSIOTH
i3 1esr0031, BiH TiILKM 30BHI Haragye mOJieTHUJIEHOBY ILIiBKY).

YucTi mosmiMepu Ha OPaKTHUIIl 3a3BUYall He BUKOPUCTOBYIOTh. Ha ix-
Hifl OCHOBI BHUIOTOBJAKTH pPi3HOMAaHiTHI Marepiamm, SKi Ha3WBAKOTh
naacmmacamu abo naacmurxamu. Ija iX BUTOTOBJIEHHS OO0 HOJIiMepiB
IonaioTh pisHi peuoBmHUM: crabijisaTopu, maactudikaropu, GapBHUKH,
criHioBaui TOIMO. I3 OCUTH HEBEJIMKOTO UMCJA II0JiMepiB BUTOTOBJIAIOTH
BeJIMYE3HY KiJbKicTh PisHUX IIIacTMac.

Y O6inbirocTi moJsiiMepiB € TaKOMK 1 HemoJIiKM — TepMiuHa HecCTili-
KicTb, FOPIOUICTD 1 XPYIIKiCTh, aje 3aBAAKMN JOCATHEHHAM HAYKU OCTAHHIM
yacoM BHUHAaNIeHO 0araTo HOBHUX IIOJimep-

HUX MarepianiB. MoxauBo, 1o Hesabapom . ) -
IJIacTMacu CTaHYTb €IMHUM MaTepiaJjom, '
AKUH JI0ACTBO Oyle BUKOPUCTOBYBaTHU, 30e-
pirajous TMM caMMM NIPHPOAHI Marepiamm. | _

Y mnpomMuciIoBOCTI TOJieTHUJIeH BUIO- i;;:t.. '

TOBJAIOThL y BUIJIAAL I'paHyJ, IO TOTiM }
HiffaroTh TepMiuHiii 06po6mi (mas. 28.2).  Man. 28.2. [paHynu nonietnneHy



TEMA 3. NOYATKOBI MOHATTA MPO OPTAHIYHI CNONYKU

Bignocuna MmoseKyJspHa Maca mojieTuieHy Mo:ke Oytu Bim 30 Tme. 1o
3 MJIH 3aJIe’KHO BiJ THCKY Ta iHIIIMX yYMOB, 3a AKMX BimOyBaeThCsA peaxilid
mosaimepusairii (taba. 11).

Taonunsa 11. IlopiBHAHHA HAWUTOIIUPEHIIIUX BUIIB IMOJieTHIIEHY

OzHaka gusa ITonieTnsien HU3BKOI Iyc- ITosnieTnIeH BUCOKOI I'yCTH-
MOPiBHAHHS tuau LDPE (mo0yTuii 3a Hu HDPE (mo6yTnii 3a THCRY
TucKy 6. 2000 atmocdep) 611. 40 atmocdep)
Bignocua mojie- | 80—500 Tuc. 300—-400 Tuc.
KyJIApDHA Maca
TemnepaTypa Buita 3a 100°C Buita 3a 120°C
po3M’ AKIIIeHHA
TemmepaTtypa Buia za 120°C Bua sa 125°C
ILJIaBJIEHHA
I'yctuna Baussko 0,90 r/cm3 Biussko 0,95 r/cm3
XapakTepuc- HocuTs niacTuaHmi, Binbm xxopeTKuit, MimHITIINH,
THUKA M’ SAKUH, IaKeTu, BUTOTOB- CTiHKIiIINIA O BUCOKUX TEM-
JIeHi 3 HBOTO, He IapyAATh, | mepatryp i aii ximikariB, mae
TJIAHIEeBi, BOCKOIOAiOHi Kparllli MexaHiuHi BJIaCTUBOCTi

3acTocyBaHHA ITakyBaspHi MaTepianu: wii- | TpyOu Besmkoro giamerpa,

Ka IJ1s oO0ropTaHHA, KOHTeli- | KaHiCTpHU, IOCYAUHU IJIS PO3-
HEepHU, IIaKeTH, [0 BUTPUMY- | YMHHUKIB, IAKeTU, II[0 BUTPHU-
I0Th HABAHTAXKEHHS 10 4 KI MYIOTh HaBaHTayKeHHsa 10 20 Kr

KaHictpu Ta nocya 3'eHyBasbHi Xapuosi MniBka
OnA peakTuBiB efieMeHTU KOHTelHepn Ana obroprtaHHA

Mniska gna Tennuub XapuoBi naketu Tpybun MaketTn gna cmitTs

Man. 28.3. 3acTtocyBaHHA nonieTuneHy




§ 28. MoHAaTtTA npo nonimepw. lNonieTnnex

1882 poky amepuKaHCcbKui ximik Yapn3 MakiHTow nig yac gocnigis 3 HaTypasnb-
HUM KayuyyKkom HeobepeXkHO MpOoJMB Ha XanaT PO3YMH Kayuyky B 6eH3uHi. Yepes
JeAKniA Yac BiH MOMITUB, WO 6pM3KM BOAM CTiKaloTb NO XanaTy, @ He NPOCOYYIOTb
noro. Xanat cTaB BOLOHEMNPOHUKHUM. Yepe3 pik MakiHTow opraHi3yBaB BUPOG-
HMLUTBO AOLWOBUX MaLLiB, AKi Ha3BanM MOro iM'aM — «MaKiHTOLLI».

~
.l./_(: :
-

o

s

KniouoBa igen

MNonieTuneH — cMHTETUYHA OpraHiuyHa Cronyka, WO He TPanafaeTbCA B XUBIN
npupoawn. BiH € ocHoBow 6araTbox LiHHUX MaTepianis, AKi 3aMiHWAM NPUPOAHI
mMaTepianu.

KoHTponbHi 3anuTaHHsA

321. AKi peyoBMHM Ha3MBalOTb Nonimepamm? AKi iXHi BigMiHHI O3HaKM Bif iHLIWX
maTepianis?

322. o cninbHOro Mi>k MOHOMEPOM i efieMeHTapHOI NaHKow nonimepy? Yum
BOHU Bigpi3HAIOTbCA?

323, [laTe BM3HAUYEHHA MOHATTAM «peakuia nonimepusawii», <MOHOMepP», «Mo-
nimep», «CTyniHb NoniMepu3sauii» Ta «enemeHTapHa JlaHKa».

324. Cxapaktepusyiite Gi3nYHi BNacTUBOCTI NONieTUNEHY.

325. Ha3Bitb cdepu 3acToCyBaHHA NONIETUNEHY.

326. [ToAcHiTb, YOMY XiMiUYHI BNaCTUBOCTI NonieTuneHy BiApi3HAIOTbLCA Bif Bnac-
TMBOCTEN eTUNEHY.

3aBpaHHA ANA 3aCBOEHHA MaTtepiany

327. Bu3HauTe cninbHi N BiAMiHHI O3HAKW MiX: @) ankaHaMWn Ta NOJeTUNIEHOM;
6) eTeHOM i nonieTUNeHoOM.

328.3 §2 npuragaiite 0co6nmBoCTi Gi3NYHMX BNACTUBOCTEN aMOPOHUX Ta KpUC-
TaniyHUX PeyoBUH. 3a Gi3YHMMKU BNACTUBOCTAMU MosnieTueHy 3pobiTb
BMCHOBOK, A0 AKNX PEUYOBUH BiH HaNeXWUTb: KPUCTaNIYHUX YN aMOPOHNX.

329. Mepenivitb chepn 3actocyBaHHA nonieTunery. O6rpyHTyiTe, 3aBAAKU
AKUM i3NYHUM BNACTUBOCTAM MOJieTUIIEH 3aCTOCOBYIOTb caMe TakK i UM €
BMNPaBAAHOIO 3aMiHa NPUPOAHMX MaTepianiB Ha nonieTuneH.

330. CepefHA BifHOCHa MONeKynsapHa Maca nosnieTuneHy, OTPMMaHOro 3a HM3b-
KOro TucKy, fopiBHio€ 280 Tnc. CKinbKM MONeKyn eTuyieHy BMTPavaETbCA
B CepefHbOMY Ha YTBOPEHHA OAHI€El Monekynu nonimepy?

331. O6uuncnitb Ta NnopiBHANTe MacoBi YacTkn Kap6oHry 11 Figporeny: a) B eTeHi;
6) y nonietuneni cknagy +CH,~CH,+, ...

332% Y gopmaTKoBUX AXKepenax 3HangitTb iHpopmauilo npo cnocobu gobyBaHHsA,
XimMiuHi 11 i3nYHi BNacTMBOCTI Ta 3aCTOCYBaHHA njacTmac.

333% flk B/ BBaXKa€Te, UM MOXe NoACTBO MOBHICTIO BiAMOBUTUCA Bif, BUKO-
pUCTaHHA NPUPOAHUX MaTepianiB Ha KOpuCTb nnactmac? [MoAcHITb «3a»
i «<MpoTU» TaKoi 3amiHw.



§ 29. MNpupogHi Axxepena ByrneBoAHiB

Mpurapaiire: gucTunAuis (NneperoHka) — cnoci6 po3AgineHHA cymili NeTkmx piguH
MEeTOAOM NOCTYNOBOrO BMMAapIOBaHHA 3 MOAANbLUOI KOHAEHCaL€lo.

Hadra. MeperoHka HapTn

Bararo opramiuHMX pedyoBHH, 3 AKMMM BH MAa€Te CIIPABY B IIOBCAK-
IeHHOMY JKHUTTi,— ILIacTMacu, apbu, MuiiHi sacobu, Jiku, Jaxku, pos-

YMHHUKW — CHHTE30BaHi 3 BYIJIEBOAHIB. ¥ IIPUPOJAI € TPU OCHOBHUX
IKepesa BYTJIeBOAHIB — HadTa, IPUPOAHUI Tra3 i KaM’ dHe BYTiJad.
Hajpra — omHa 3 HaWBasKJIMBIIINX KOPMCHUX KomanuH. Hemo:KimBo

VABUTH Cy4YacHe CYCILIbCTBO Oe3 HadTu i mpoayKTiB ii mepepobku. Hegapma
Kpainu, 6ararti Ha HaTy, BiZirparoTh BaKJIMBY POJIb Y CBITOBilI €KOHOMIIII.
Hadra — 1e TemMHa MacJasHHCTA PifAMHA, IO 3aJIdrae B 3eMHill KOpi
Ha pisHid rambmui (Maa. 29.1). BoHa sABJse co000 OTHOPiIAHY cymimn
i3 KiJIbKOX COTE€Hb PEUYOBUH — IepeBakHO HACUUYEHUX BYTJIEBOAHIB i3
yucaoMm aromiB Kapb6orny B moaexyui Bim 1 mo 40. Ilna nmepepobku 1riel
cyMiImmi BUKOPUCTOBYIOTHh AK (Pismuni, Tak i ximiuni meronm.
CoouaTky Ha@Ty pO3AiJNAIOTH HA HpocTimii cymimi — @paxyii —
MIJIAXOM nepezonku (AucTUIAIIl abo peKkTudikailii), sKa I'PyHTYETbCSA Ha
TOMY, IIIO Pi3Hi PEUOBMHMU y CKJIaAl HaPTVM KUIIATH 34 PiSHUX TEMIIEPATYP
(tabs. 12). Ileperonka BinOyBaeTbca B peKTUDiKaIifiHilT KOJOHI 3a 3HAU-
Horo HarpiBaunHa (Maj. 29.2). ®Ppaxiii 3 HaNOIABIINMHU TeMIlepaTypaMu
KUITiHHA, 110 3a BUCOKOI TeMIIepaTypH PO3KJIafaloThCs, IIEPeraHdaioTh 3a

3HUMEHOI'0 THUCKY.

a3

— beH3uH

lasonnb

MasyT

l'yapoH

Man. 29.1. 3o0BHilWHiN BUrMAL Man. 29.2. Cxema neperoHkn HapTm
HadpTn B peKTUIKaLiNHIi KONOHI



§ 29. MNpupopgHi axepena ByrneBOAHIB

Taomunga 12. dpaknii neperonkn HadgTH

Yucao aTtomis e
®paxkia KapGony soumismst, °C 3acTocyBaHHA
B MOJIEKYyJaxX
I‘z}BOBa dpax- 1-4 Memma sa 20 ITanuso
mist
Beusun 5-10 20-180 ABTOMOOiTEHE TTATBHE
Jlirpoiu 6-12 160-200 Ilanuso, cuposuma ais
CUHTEe3Y
Tac 10-16 180-250 Asiarmiiauit 6eusun
T'azoiinb 13-25 220-350 usenbHe nasbHe
Bafmcnn ra- 26-30 350-430 ITanuso AJLAL TETLIORTIEK-
301 (MasyT) TPOCTAHIIiH
IIix yac marpiBan- | BupoOGHuirso achaabry,
Baxxkwmit Momaz 30 HsI POSKJIANAETLC, | OiTymy, mapadiny, mac-
Mas3yT A IeperaHAIOTh 3a TUJIBHUX MaTepiaiis,
3HUIKEHOTO TUCKY | MaJWUBO AJs KOTeJIeHb

Yrpaina gocuts Garara Ha 3amacu HadTu. OcHOBHI pomosuIa 3oce-
pemkeHi B Tphox HadTOoradoHocHUMX perioHax: cximgumit (Cymcbka, IloJ-
TaBChbKa, UepHiriBcbka Ta XapkiBcbka 00.1.), saximumii (JIbBiBchbKa Ta
IBano-®PpankiBchbKa 001.) Ta miBgenruil (IIlpuuopuomop’a, meabhu A30B-
cbKoro 1 Hopuoro mopiB). 3amacu HaTu YKpaiHM OIiHIOIOTH y OJU3HKO
2 MJpA TOHH, ajie iX 3HaUHa YacTKa 30CepelsKeHa Ha BeJUKUX TIJIn0u-
Hax (5—7 kMm). Piune mob6yBamus HadTM B YKpaiHi CTaHOBUTL OJIU3BKO
2 MJIH TOHH 3a moTpebu B 16 MJIH TOHH, TOMY, Ha *Kajb, YKpaiHa HOKU
BUMYIIIeHA iMIOPTyBaTH 3HA4YHi 00cArm HadTHU.

XimiyHa nepepobka HadpTONPOAYKTIB

Heski nponykTu nmeperoHKu Ha)TU MOYKHA 3aCTOCOBYBAaTH oipasy, 0e3
MOJAJIBIIOI IIepepo0Kyu — Ile OeH3WH i rac, aje BOHH CTAHOBJATH JIMIIIE
20-30 % wnadTu. o TOro K Imicasa meperoHKM O€H3UH BUXOAUTH HU3b-
Kol AKoCTi (3 HEeBEeJIMKUM OKTAaHOBUM YMCJIOM, TOOTO IIiJ yac CTUCKaAHHSA
y ABUTYHI BiH BuOyxae, a He 3ropse€). [[BUTryH, II0 mpalioe Ha TaKOMY
IaJbHOMY, BUJA€ XapaKTePHUH CTYKIT i MBUAKO BUXOAUTH 3 jany. i
MiABUINEHHS IKOCTi 6eH3MHY i 301JbIITeHHA 10r0 BUXOAY HA(PTY IIiAmail0Th
ximiuniii mepepoOIi.




TEMA 3. NOYATKOBI MOHATTA MPO OPTAHIYHI CNONYKU

Man. 29.3. Mogenb ycTaHOBKM Man. 29.4. KpemeHuyUbKUN
ana KpekiHry Hadtu HadTonepepobHMIN 3aBog

OnuH 3 HANBaMKJIMBININX CIIOCOOiB XiMiuHOI TTepepobKy HAPTU — Kpe-
Kine (Bim aHTJ. to crack — pPO3IIEIIIOBATH, JaMaTH, OCKIJIbKHU I uac
KpeKiHTy Bim0yBaeThCcA POBINEIIeHHA KapOOHOBUX JaHITIOTiB) (Mas. 29.3).
IIigx uac marpiBamusa mo 500°C Ge3 mocTymy IIOBiTpPs 3a HAABHOCTI cIie-
MiaJbHMX KaTajJi3aTOpiB HOBri MOJIEKYJM aJKAaHIB POSINEIIIOI0ThCA Ha
apiouimri. ITix yac KpekiHry 3 HacUYeHUX BYIJIEBOAHIB YTBOPIOETHCS CY-
MiIll JIETIIUX HaCUYeHWX i HeHaCWUYEeHUX BYTJIEBOIHIiB.

3aBAAKH IIbOMY IIPOIleCy 30i/IbIIIyeThCS BUXix Oeusuny i racy. Taxmii
OeH3WH iHOAI HA3WMBAIOTh KPEKiHr-0eH3MHOM.

ITepepobka HadTH BiZOyBa€ThCA Ha CHEI[iaJbHUX MiAIIPUEMCTBAX — Ha-
¢romepepodbHNX 3aBoAax. Tam 3aifiCHIOIOTEh AK peKTudiKaIiro cupoi HapTH,
Tak i XiMiuny mepepoOKy oTpuMaHUX HadTompoayKTis. B YKpaiHi € mricTs

OpHielo 3 xapaKTepUCTUK, WO BU3HAYAE AKICTb HeH3HY,
€ OKMAHOBE YUC/I0, AKe NOKA3ye MOXNUBICTb AeToHaL il
(BMOYXy) ManMBHO-MOBITPAHOI CyMiWi y ABUryHi. Ynm
BULLE 3HAYeHHA OKTAHOBOrO 4YMCAa, TUM MeHLa NMOo-
BipPHICTb JeToHaUii, a OTXKe, BuLWa AKICTb GEH3UHY.

l[enTaH HempuAaTHUI AK MOTOPHE MasibHe, BiH AeTOHYE i @
3 BEJIKO MIMOBIPHICTIO, TOAI AK i300KTaH (2,2,4-Tpme- 98 |
TUMNEHTaH) Ma€ NPOTUAEXHI BNAacTUBOCTI — BiH Malxe
He AeTOHye y ABuryHi. Lli ABi peyoBUHM € OCHOBOIO
KA BU3HAYEHHA AKOCTI 6EH3MHY — LUKannu OKTaHO-

BUX uyncen. Y Uii WKani renTaH oTpuMaB 3HayeHHA O, OKTaHOBe 4ncno
a i300KkTaH — 100. 3rigHo i3 uUi€l WKanow, 6eH3nH  6eH3UHy 060B'A3KOBO
3 OKTAaHOBUM 4ucCioM 95 Ma€ Taki cami AeTOHauinHi BKa3yloTb Ha 3anpas-
BJIACTUBOCTI, AK i cymiw 95 % i300KTaHy i 5 % rentany. HUX KOJTOHKax



§ 29. MNpupopgHi axepena ByrneBOAHIB

HadTomepepodbuux 3asoxais: B Oxeci, Kpemenuyiii, Xepconi, JIucuuaHCbKY,
Hapgipniit Ta [lporodunui. CymapHa mOTYKHICTh yCiX YKpaiHCbKUX IIiAIIPU-
€MCTB 3 ImepepobKu HadTH mepeBuIilye 52 MJIH TOHH Ha PiK.

IMuramaamu ximiumoi mepepobku HadTu saiimanuea I'. ILmormikosa
(yuenunsa KomoBasoBa), a Takox . I. Menzaenees.

MNpupogHuin ras

pyre 3a BaKJIUBICTIO A3Kepesio BYTJIEBOAHEBOI CUPDOBUHMU — Iie TPU-
ponHUit Tas, TOJOBHOIO CKJIAOBOIO AKOTO € MeTaH (77-99 % ). IIpupomuuii
ras BUKOPHUCTOBYIOTh HacaMmIiiepen aK e(eKTuBHe majmBo. Ilim gac iioro
3TOPSIHHA He YTBOPIOETHCS aHiI 30JIa, aHI OTPYHHHU UYagHUN ras3, TOMY
MPUPOAHUI ras yBasKaloTh €KOJIOTIYHO YUCTUM ITaJIHUBOM.

Besnmky KinbKicTh IPUPOAHOTO rady BUKOPHMCTOBYE XimMiuHa IIpo-
mucioBicts. Ilepepobka MPUPOTHOTO ra3dy 3BOAUTHCA IEPEBAYKHO IO J1O-
OyBaHHS HeHACHUYEHUX BYIJIEBOJAHIB i cumHTes-rasy. Hampukian, eTuiaen
i ameTuyieH yTBOPIOIOTLCA IIiJi Yac BifIIenJeHHA BOOHIO Bil HUMKUUX
aJIKaHiB, AKi TAKOYK y HEeBeJIMKiN KiJIbKOCTI HasIBHI B IPUPOJHOMY rasi:

t,kam.

C,H, > C,H, + H,

CuHTe3-ra3 — cymiw Kap6oH(ll) okcmay i BofgHIO — [0O6YBalOTb HarpiBaHHAM
MeTaHy 3 BOAAHO Mapoio:

CH, + H,0 —“™™ CO + 3H,

I3 Ui€l cymilli, 3aCTOCOBYIOUM Pi3HI KaTanisaTopy, CUHTE3YITb OKCMIEeHOBMICHI
CMONTYKN — METWSIOBUIA CMMPT, OLTOBY KMCIOTY TOLLO.

Mig yac nponyckaHHA Haf KOOANbTOBUM KaTani3aTOPOM CUHTE3-ra3 MnepeTBo-
PIOETHCA Ha CyMill ankaHiB, WO ABNAE COBO0I0 CUHTETUUYHMIN BEH3UH:

nCO + (2n+1)H2 — CnH2n+2 + nHZO

Kam'aHe Byrinna

IIle omuuM moKepesoM BYTJIEBOAHIB € KaM’ dHe BYTijaa. ¥ XiMiuHi#
IIPOMUCJIOBOCTI f10T0 mepepodIAoTh IILIAXOM KOKCYBAaHHA — HarpiBaHHSA
mo 1000°C 6e3 moctymy moBiTpa (maja. 29.5, c. 170). IIpu nmpomy yTBO-
PIOIOTBCS KOKC i KaM’ sSHOBYTiJIbHA CMOJIA, Maca SAKOi CTAHOBUTH JIUIIIE
KisbKa BificoTKiB Big mMacu Byrijasa. Kokc BUKOPHCTOBYIOTH K BiJHOB-
HUK y MeTanyprii (Hanpukaaz, nas nfoO0yBaHHS 3ajisa 3 HOTo OKCHUIAIB).

Kam’aHoByrijsibHa cMojia MiCTUTh KijIbKa COTEeHb OPTaHiYHUX CIIOJIYK,
IIepeBaXHO apOMaTUYHUX BYIJVIEBOIHIB, AKi BUAIIAIOTH 3 Hel IIePeroHKOI0.

=
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Man. 29.5. 3 KOKCOXiMiUHOI neui
OiCTaloTb FOTOBUIN KOKC

Kam’ssHe Byrinias TakoX BHUKO-
PHUCTOBYIOTH AK NAaJWBO, OJHAK IIPHU
IIbOMY BUHUKAIOTh 3HAUHI €KOJIOTiuHi
npobaemvu. Ilo-mepirie, Byrijas mic-
TUTHh HEropioui moMimiku, AKi mim gac
3TOPSAHHSA IaJIMBa IEPETBOPIOIOTHCA Ha
OLIaKM; IMO-IPyre, Yy CKJAAi BYTiJIA €
HeBeJuKi KinbkocTi cmonyk Cyasdypy
i Hitporeny, mig yac 3ropsHHS SIKHX
YTBOPIOIOTHCS OKCHUAU, IO 3a0pymHIO-
I0Th aTMoc(epy.

Vkpaina 3a samacaMu BYTiJIJIS IOcimae omgHe 3 mepraux Mmicmob. Ha Te-
puropii, 1o popisuioe 0,4 % Bix cBiTOBOI, B YKpaiHi 30cepe:xeHo 6JIn3bKO
5 % cBiTOBUX 3amaciB eHepreTW4YHOl cUPOBUHU, 95 % 3 AKMX IpUNALAE
camMe Ha KaMm’ dHe Byriuid (0amspko 54 mupn ToHH). 2015 pory BuIo-
O0yToK Byrijis cramoBuB 40 MJIH TOHH, II[0 MaiiKe BABiui MemIIe, Hixk
2011 poxry. Croroaui B YKpaini € 300 xaMm’ AHOBYTiIBHUX IIIAXT, IPUUOMY
40 % 3 HuUX M00yBalOTh KOKCiBHE Byrijis (Te, 110 MOXKHA IIepepo0IsaTA HA
KoKc). BumoOGyToK 3ocepemxeHuii mepeBakuo B JlomenbKiit, JIyramcobkiii,
HuinpomeTpoBchbKiii Ta BonuucbKill obacTax.

JliHegsicmuyHa 3a0aya

: lpeubKoto pyr 03HauYa€ «BOrOHbY, a lysis — «po3knafaHHA». AK BM BBaXKa€Te, YHOMY Tep-
: MiHV <KPEKiHM» Ta «Miponi3» YaCcTO BUKOPUCTOBYIOTb AIK CUHOHIMW?

.l./.'
-9

o

KnouoBa igen

OCHOBHVMMM AxKepenamu BYr1eBOAHIB ANA NPOMUCIOBOCTI € HadTa, KaM'AiHe BY-
rinna Ta npupofHuin ras. Ana 6inbw ebeKTMBHOrO 3aCTOCYBaHHA Ui NPUPOAHI
KonannHM HeobXifHO nigaaT nepepobui ANA BUAINEHHA OKPeMMX PeYOBUH
abo neBHUX CcymilLen.

KoHTponbHi 3annTaHHA

334. Ha3BiTb OCHOBHI MPUPOAHI AXKepena BYrNeBOAHIB.

335. Ha yomy rpyHTYyeTbCA Gi3NUHMIN METOA PO3AineHHA HapTN Ha dpaKuii?

336. Ha ski dpakuii po3ginaiots HadTy nig yac neperoHkn? Cxapaktepusyite
X 3acTocyBaHHA. AKNI NPOAYKT Nepepobkn HadTy € HalLiHHIWUM anAa cy-
yacHoro cycninbcrea?

337. Ynm pi3HATbCA HamBaxnuBiWi HagTONPOAYKTM 3a XiMIYHMM CKnagom?

338. BukopurcToBytoum iHpopmaLito Lboro Ta nonepeaHix naparpadis, onuwite
BMKOPWCTaHHA MPMPOAHOrO rasy B XiMiYHii NPOMMNCIOBOCTI.

339. AKki ocHOBHI NpPoAYKTM AOOYBaOTb KOKCYBAHHAM KaM'stHOro Byrinns?

340. Yomy kam'aHe ByrinnA nig yac nepepobku HarpialoTb 6e3 focTyny nositpa?
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A

341. Yomy NpvpOAHNIA ra3 Kpawnin 3a Kam'aHe BYTinnA AK nanvmeo?
342. ki peyoBVHWN Ta MaTepiany JOOYBaloTb NepepobKoo Kam'AHOro BYriniA
Ta NpUPOAHOro rasy?

3aBAaHHA ANA 3aCBOEHHA MaTtepiany

343. MMig vac kpekiHry syrnesogHio C, H,, yTBOPIOIOTLCA ABa NPOAYKTM 3 OfHa-
KOBVM uymncnom atomiB KapboHy B Monekynax. CKnagiTe piBHAHHA peakuil.

344.Y yomy nonAra€e NPYHLUMNOBA BiAMIHHICTb KpeKiHry HapTu Big pekTudikauii?

345. Ak B/ BBaXka€Te, YOMY Nif Yac NpAMOI NeperoHKkn HadTh He BOAETLCA Me-
pepobuTn ii Ha 6eH3UH Binbl HixX 20 %?

346.MNpoaHanisynte man. 29.2 i onuWiTb, AK BiAOYBAETHCA NEePeroHKa HadTu.

347. CknapiTb PiBHAHHA peakuili AoOyBaHHA eTuneHy Ta aueTuneHy 3 KOMMo-
HeHTIB NMPUPOJHOro rasy.

348.0auH 3 KOMNOHeHTIB 6eH3KHY — ue ByrnesofeHb cknagy CgH,.. Cknagitb
PiBHAHHSA peakLuii fobyBaHHA Moro 3 KapboH(ll) okcuay i BoaHIo.

349. Mig yac NOBHOro 3ropAHHA GEH3MHY y ABUryHax yTBOPIOIOTbCA BYINEKNC-
nui ras i Boga. CKNagitb PiBHAHHA peakuil 3ropAHHA 6eH3MHY, AKLO BBa-
aTu, WO BiH CKMAAAETbea 3 ByrneBoaHio cknagy CoH, ..

350.Y BMXNOMHMX rasax aBTOMOOINIB MiCTATbCA OTPYIHI peuyoBUHM: KapboH(ll)
okeug i HiTporeH(lV) okcmna. 3BaXkatoum Ha Te, WO Y ABUTYH MOTpannife
NasNBHO-MOBITPAHA CYMiLl, MOACHITb, Y pe3ynbTaTti AKUX XiMIYHMX peaKLin
BOHMW yTBOPUINCA.

351. O6uncniTb, ¥ cKinbKK pasiB 36inbWNTLCA 06'€EM NaNIMBHO-MOBITPAHOI CyMi-
Wi, WO cknafgaetbca i3 40 mn BMMapiB OKTaHy i 3 1 NoBiTPA, y pasi il nig-
nanoBaHHA. MNig Yyac obuncneHHn BBaXkalnTe, WO B NOBITPi MicTUTbcst 20 %
KNCHIO (3a 0b6'emom).

352. beH3uH, Wo NpoAaloTb y KpaiHax 3 TeNAMM KnimaToMm, CKNaga€ETbCca 3 BYr-
NeBOAHIB 3 GiNbLIOID MONEKYNAPHOIO Macoio, HiXK 6eH3VMH, WO npofaTb
y KpaiHax i3 XonogHum Knimatom. BucnoBitb npunyuieHHs, yomy HadTo-
nepepobHMKKN BapiloloTb 6EH3NH Y Takuii cnocib.

353% HadTa MiCTUTb CTiNbKM Pi3HUX LiHHUX OpraHiuHux pevoBuH, wo M. I. Men-
[eneeB, AKNA NeBHUI Yac pocnigKyeaB HadTy, roBopms npo Hei: «Cna-
noBatn HadTy B TOMLi — Le Malke Te came, WO TOMUTU acUrHaLigsMm».
Ak B po3ymieTe uen Bucnis [. |. MengeneeBa? 3anponoHyiTe cnocobu
paLioHanbHOro BUKOPWUCTaHHA NPUPOLHUX [Kepen BYrNeBOAHIB.

354*% Y popaTkoBMX AxKepenax 3HanaiTb iHbopmaLito Npo matepianu n peyoBu-
HW, CUPOBUHOIO A AKMX € HadTa, NPUPOAHUIA ra3 abo Kam'aHe BYyrinns.
Y MOXHa X BUrOTOBUTU 6e3 BMKOPUCTaHHA MPUPOOHUX [XKepen Byrne-
BOAHIB? Y1 MOXHa CyyacHOMY NOACTBY BiIMOBUTUCA Bifl BMKOPWCTaHHA
uMx matepianis? Bignosigb obrpyHTyiTe.

355% BMKOPUCTOBYIOUM 3HAHHSA, OTPMMaHIi Ha ypoKax reorpadii y 8 Ta 9 knacax,
onuLWiTb Ailoyi Ta nepcnekTuBHi GacelHn N panoHn BMAOOYTKY BYrinns,
HadTW, NpUpPoAHoro rasy B YKpaiHi. Y y3ropKyloTb po3TallyBaHHA nig-
NPUEMCTB 3 NepepobKN LnX AxKepesn BYrEBOAHIB 3 IXHIMM pooBULLAMN.



§ 30. MeTunoBuin Ta eTUNOBUIA CAUPTU

MpwragainTe: cyTb BOOHEBOrO 3B'A3KY Ta MOro BNAMB Ha ¢i3nyHi BNacTUBOCTI pe-
YyoBMH (3a § 5).

MNoHATTA Npo cnupTK

\‘ CnnpTn — Ue NoxigHi BYrneBOAHIB, y MONeKynax AKX oAuH abo Kiflbka aToMiB
¢ @

FgporeHy 3amilyeHi Ha rigpokcunbry rpyny —OH.

IIa rinpokcuabHaA Tpyna HasgBHA B MOJIEKYJaX ycix cnuprtiB. ¥ Ha-
3BaxX CHOUPTIB HaABHicTh rigpoxcuabHol rpynu —OH mosmauamoTb Cy-
dikcom -o-. 3Haroum 1e, CKJageMo (GopMyau I Ha3BM HAWMIPOCTIIIIHX
CIUPTiB:

i H
Arnxkan: H_(E_H H_(F_ (F_H
H H H
MeTaH eTaH
i i n
H—(lj—OH H—(lj—(lj—OH
Cnupr: H H H
abo CH;,—OH a6o CH;—CH,—OH (C,H,OH)
MeTaHOoJI (MeTUJIOBUH CIIUPT) eTaHoJI (eTUJIOBUI CIIPT)

¢

Crouptu, 10 MictaATs ogHy rpyny —OH, HasuBaiOThL 00HOAMOMHUMU,
a Ti, 10 MicTATH ABi ab0 OinbIIe, — 6azamoamomMHuUMU.

Di3nyHi BNacTMBOCTI MeTaHONY Ta eTaHony

MeTamoJi Ta €eTaHOJ — JIeTKi 6e36apBHi pifuHM 3i cienudivyHmM 3ammaxom,
HmeKyui Ha cMak. Bonu Jermi 3a Bogy (ryctura meranoxy — 0,792 r/cm?,
a eranony — 0,789 r/cm®), BOHH JIerKO BUIAPOBYIOThCA (Y MeTaHOILY
t.,=-97,6°C, ¢t =64,7°C,aBeranony ¢t =-114,2°C,t =78,4°C).
ITi ctupTy HeoOOMEKEeHO POBUUHSAIOTHCA ¥ BO1, a TAKOXK H00pe 3MiITy0Th-
cA 3 IHIIMMU OpPraHiuHMMU peuoBUHaMU (0eH3eHOM, XJOpo(OopPMOM, aiie-
TOHOM TOIII0).



§ 30. MeTnnosui Ta eTUNOBUIN CANPTK

3a ckJazioM Ta 6yI0BOIO CIUPTH MOAIOHI 0 BOAU, iX MOYKHA HasBaTH IMOXif-
HUMHU BOAU, B AKUX OauH aToM ['igporeHy 3aMiHeHU# OpraHivyHUM 3aMiCHUKOM:

5- &t 5 &t
O-H O-H
/ /
H CH,
BOJa MeTaHon

& o6t
0-H
CH
N 2
CH,

€TaHon

ITe 3yMOBJIIOE MOKJIMBICTH YTBOPEHHS BOJHEBOTO 3B’fABKY SAK MiK MO-
JIEKyJIaMU CIIMPTiB, TaK i MijK MOJIeKyJaM! CIIUPTIiB Ta MOJIEKYJaMU BOJIM:

H
BoaHeBui 3B'A30K \ H
cnupT - BOAA \._O\H.._O/
/
C,H,— 0O
//////.H H/A)\
BoaHeBuin 3B8'A30K \0"' H
CnupT — cnupT /
p p cm,

3aBAAKM TaKili BJIACTUBOCTI TeMIlepaTypa KUIiHHA eTaHOJy Habara-
TO BHUIIlA 3a TeMIIepaTypy KHUIIIHHA BiAmoBimHoro oMy ajkaHy (eTaHy).
Taxko:x, Ha BiAMiHYy Big ajkaHiB, eTaHoJ H0OOpe 3MIIIyeThCA 3 BOJOIO.
PosumnmnicTh ciupTiB Ta ix moximumx mocaimxysana H. Pixrep-P:xeBckas.

XimiuHi BnactusocTi cnupTiB. [OpiHHA eTaHONy

Eranos, axk i O6igbiricTs iHIIMX OZHOATOMHUX CIUPTIB, € BUOYXO-

i moXKeKoHeOe3IeUHOIO PEYOBUHOIO 3aBOAKU

MOT0 JIETKOCTi Ta 3TATHOCTI

Jerko saiMarucs. depes I[I0 BJIACTHUBICTHL €TAaHOJ BiJHOCATH A0 T'PYIIU

Jerkosanmuctux pinus (JI3P).

Eramon ropuTh Ha moBiTpi Jempr momiT-
HuUM cuHiM moaym’ am (man. 30.1). IIpogyk-
TaMH peakIlii € ByrJexkucauii ras i Boja:

C,H.OH + 30, —» 2CO, + 3H,0
CamMe eTHJIOBUI CIHPT BUKOPHCTOBYIOTH
y COMPTiBKaX y IMIKiIbHUX JabopaTopidx.

3acTocyBaHHA eTaHONy

Eranon HAUIDOMINPEHIMU#A COupT
y mpupojai, BiH TaKoX HaOyB HaNOiJIbIIIOTO
3aCTOCYBaHHA B mOOyTi ¥ TexHimi cepen ycix
cuupri. ETaHoJ € Ba)KJIMBUM HTPOMUCTIOBUM

Man. 30.1. [opiHHA eTaHONY
(nonym’a fobpe nomiTHe TinbKu
B 3aTiHeHil KiMHarTi)
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HPOAYKTOM: V CBiTi BupoOaAoTh 6au3sko 700 muapn JjgitpiB, a B YKpaini
Ha 3aBOJaxX KOHIIEPHY «YKpcouprt» — 0au3bko 300 MiH JiTpiB coupTry
mopiugo. Y moOyTi eTaHoJ 3a3BMUYaili HA3MBAIOTH IIPOCTO CIMPTOM abo
MeIUYHUM CIIMDPTOM.

Cuupr, AKMHA XiMiKM Ha3MBAIOTh «UYWCTUM CIIMPT», HACIPABAi MiCTUTDH
95,4 % eranony i 4,4 % Bomu. AGCOJIIOTHO UMCTHI CIIUPT, 0€3 JOMIiIIIOK
BoAau (HOro HA3WMBAIOTHL «Aa0COJIOTHUII €TaHOJI») HOOYyTH OyiKe CKJIaIHO.
YV nabopatopii masa abcosroTmsaliii COHUPTY MOro KU ATATH i3 KaabIii
OKCHIOM, SIKMI XiMi4HO CIOJYyYaeThCA 3 BOAOIO M YTBOPIOE KAJbBIiil rifg-
poxcun. Aje mim uac 30epiraHHsA Ha IOBiTpi abCONIOTHHUII €TaHOJ IyiKe
IIBUAKO IIOTJIMHAE BOLY 3 IOBiTps mo BMmicry ii 4,4 %.

Cuuprt, nIpu3HaueHuil 419 BUKOPUCTAHHSA B TeXHiIli, MiCTUTh HeBeJIHUKi
JOMIIITKY MeTaHOJy Ta Oexseny. I[io cymiin HasuBalOTh «CHUPT-AEHATYPAT» .

MeTaHon yTBOPIOETbCA Nif YaC HarpiBaHHA AepeBuHM 6e3 JoCTymny NOBITPS,
TOMY MOrO TakOX Ha3uBaloTb AepeBHUM CnMpTOM. MeTaHON — AOCUTb XiMiYHO
aKTVBHa PevYOoBMHA, TOMY MOr0 BUKOPWUCTOBYIOTb A/ OPraHiYHOro CUHTE3y Ta
AK PO3YMHHUK. 3 METWNOBOro CNMPTY B MPOMMUCIOBOCTI fobyBaloTb popmanb-
ferig, NoTpibHMI ana BUPOBGHUUTBA nnacTMac i peHonodopmanbaerigHmx cMor.
Y mManbyTHbOMy Aefani 3pocTaTUMe 3HaYeHHA METUIOBOrO CNUPTY AnA Jo6yBaHHA
Pi3HOMaHITHVMX PEYOBMH, MOTPIOHUX NIOACTBY. 3a PO3MAITTAM 3aCTOCYBaHHA BiH
nepeBepLlUyE eTUIOBUI CNUPT, i B MAaNbyTHbOMY BiH MOXeE 3aMiHUTU HacuyeHi
BYINeBOAHI Ta HadTy B OpraHiYHOMy CUHTE3.

CnoBa «eTaH», «eTep» Ta «eTaHON» MOXOAATb Bif rpeubkoro aitherios — «ToWn,
O BMCOKO 3AINMAETbCA Y NOBITPA, HebecHUin». Lium cnosom dinocodu LaBHboi
lpeuii Ha3vMBany cybCTaHLilo, WO NPOHM3YE BeCb KOCMOC. Konu BrepLue 3 BUHHOMO
cnvpTy Aobynu pifuHy, WO Nerko BUNapoBYeTbCA (NeTuTb [0 Hebec), Ti Ha3Banu
«QYXOM eTepy», a MOTiM MPOCTO eTepoMm (CbOrogHi NOro HasnBalTb AieTUIOBMM,
abo meanuHuMm etepom). MMi3Hile BUABUNOCA, WO LEl eTep MICTUTb rpyny 3 ABOX
atomiB Kap6oHy, AKy Ha3Banu eTunom. ToMy 1 BUHHWUIA CUPT Ha3Banu eTuioBmM,
a BifNOBIgHUIN NOMY ankaH — €TaHOM.

lpynoBa Ha3Ba cNMpTiB «afkoroni» NOXoAuTb Bif apabcbkoro al-kohol — «nopowok,
nygpa, nuny. Big HameHLwWworo noaysy Nu 34iMMA€ETbCA B NOBITPA Tak CamMo, AK | BUHHI
BMNapu Nig 4Yac HarpiBaHHA. A CNOBO «CNUPT» NOXOAMUTb Bifl NATUHCBKOTO Spiritus —
«MnopyB, AyX, pyway. OTxXe, «BUHHUI CnnpT» (Spiritus vini) 03Hayae «ayx BUHa». Anxi-
MiK1 CIMpTamMun Ha3nBanu BCi NETKi PeYyoBUNHY (CONAHMIA, HALWATUPHWUIA CIMPT TOLLO).

Y nobyTi 4aCcTO MOXHa MOYYTU BMPa3 «CyXMI CIUPT», i OEXTO BBaXae, WO Ue
e€TUIOBUI CNNPT MEBHUM UYMHOM MepeBefeHUn y TBepAun cTaH. Hacnpasgi Bu-
pa3 «Cyxui CNUPT» € HEMPaBWIbHUM, i AKLWO YBaXHO NMPOYMTATV €TUKETKY, Ha
Hil HanMcaHo «cyxe nanbHe». [lo TOro X i peyoBMHa, AKY BUKOPUCTOBYIOTb AJIA
BUIOTOBJIEHHA CYyXOro MasibHOro, B3arasi BifHOWEHHA [0 CrMPTIB He Mae.



3acToCyBaHHA eTaHoNy

Y moOyri umcTuili eraHOJ 3a3BUYAN HE 3aCTOCOBY-
I0Th. 37e6iJIbIIIOr0 MM MAEMO CIPaBy 3i coupro-
BMicHMMM 3acobaMu: piguHAME IJId MUTTS BiKOH,
CKJIOOUHMCHUMU pigmHaMu #W aHTUGpPU3aMU a9
aBTOMOOiNiB, JiOoCchHOHaMu, mapdpymMaMu TOIIO.
Eranosn micTuTheA y cKJIani geAKUX 3yOHUX IIacT,
IIaMIIyHiB, 3aco6iB AJA AyIIy.

YV MeguuuHiI BUKOPHCTOBYIOTE BEJIHKi 00CATU CIIUp-
Ty. IK y umcTomMy BUTJIAAL s Aesindermii, Tax
i y craami meAKWX PO3UMHIB: HOMSHOI HACTOAHKH
(po3umH HOAy y COUPTi), OPUIBIHTOBOTO 3€JIEHOTO
(3eseHKa), 6OPHOr0, MypPAIIIMHOTO Ta CAJIIINIOBOTO
crupTiB (po3umHM GOpaTHOI, MypaIInHOi Ta caJi-
IUJIOBOI KMCJIOT BiAIMIOBiTHO) TOIIO.

dapmaneBTHYHA MPOMUCJIOBICTh BUIIYCKae 6araTo
JiKapChbKUX IIperapaTiB Ha OCHOBI PO3YMHIB eTaHO-
JIy: Ile HACTOSAHKHY JiKapChbKUX POCJuH (TJIony, Ka-
JeHIyJU, BajiepiaHMW TOINO), JiKapchbKi mpemapatu
(KopBaJjIoOJI, BAJOKOPAUH TOIIO), 0aab3aMU TOIIO.

Y ximiuHux Jga0opaTopifix eTaHOJ € BaKJIUBUM
PO3YMHHUKOM, 1110 BUKOPUCTOBYIOTH MAJIs JOCJIifiB
Ta MPOBEJEeHHS OPTaHiYHOI'O CUHTE3Y.

XimiuHa MPOMUCIOBICTh BUKOPUCTOBYE BEJIUKi 06-
CATU €TAaHOJNy SK PO3UYMHHUKA, OCOGJMBO B JIAKO-
dapboBiii ramysi, a TAKOXK [IJId CUHTE3Y DEUOBUH:
OyTamieHy aJs 4oOyBaHHS CUHTETHUYHOI'O KayuyKy,
MEeIVWYHOTO eTepy, (PYKTOBUX ECeHIIill nasa xap-
Y0BOI IIPOMMCJIOBOCTI, OIITOBOI KMCJIOTU, €TUJIEHY,
XJI0podOpMYy TOIIIO.

EraHos AK majbHe IIOYaJV BUKOPUCTOBYBATU IIfE
B XIX cr. Crorogti aBTOBUPOOHUKHU IIOCTYIIOBO IIe-
PEXOAATH HA BUPOOHUIITBO «CIMPTOBUX» aBTOMOOi-
JiB, OCKLIBKM BOHHM €KOJOIIYHO 3HAYHO UYMCTiIIi.
7151 11HOTO PO3POOJIAIOTH TeXHOJIOTII 100yBaHHS eTa-
HOJIY 3 IeIleBOi POCJIMHHOI CUDOBUHU — 0ioeTaHOIY.
Cooromui gm0 Gemsuuy momgaioTh 5—10 % coupry.

Coupt — edeKTUBHUH aHTUCENTHK, TOOTO BiH yOu-
Bae Gakrepii. Ile mae smory TpuBasuii yac 36epi-
raTu pisHi amaTOMiuHi Ta 300JOTiUHI IpemapaTu
B My3edAXx i MKiTbHUX Kabimerax Giosorii. B €Bpomi
B aHATOMIYHUX My3edX € Ipelaparu, 1o 36epira-
IOThCA B CIIMPTi KiJbKa COTEHb POKiB.
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R
(2]

N

KnouoBa igen
3amiHa aToma ligporeHy y BYrneBOAHAX Ha TiAPOKCWMbHY rpyny Npu3BoauTb
[0 CYTTEBMX 3MiH Y di3NUHNX Ta XiMIYHMX BNAaCTUBOCTAX.

KoHTponbHi 3annTaHHA

356. Aki peyoBUHU BiAHOCATb AO Knacy cnupTis?

357. flka rpyna aToMiB HasiBHa B MONeKynax cnmpTis?

358. Ak nos'A3aHa Ha3Ba CNMPTY 3 Ha3BO BiANOBIAHOrO ankaHy?

359. CxapakTepusyiite Qi3nyHi BNacTMBOCTI eTaHony. [OACHITb BNANB Ha HUX
BOJHEBOIO 3B'A3KY.

360. 3anuwiTb PIBHAHHA peakLii roOpiHHA eTaHony.

361. OnuwiTb 3acTOoCyBaHHA eTaHONY. Ha AKMX BNAaCTUBOCTAX BOHO IPYHTYETbCA?

3aBAaHHA AnA 3aCBOEHHA MaTepiany

362. BUKopuCTOBYOUM CTPYKTYPHI Gopmynu, JOBeAiTh, WO METaHON Ta eTaHON —
Hacuyeri cnmpTu.

363. Aki $i3nyHi BNacTMBOCTI eTaHONY CBiAYaTb MPO NOro MonekynapHy 6ynosy?

364.Po3unHM cNUPTIiB Y BOAI He MPOBOAATb €NeKTPUYHUI CTPYM, Todi AK pO3-
YMHW NYTiB, WO TaKoX MICTATb rigpOKCUbHY rpyny, NpoBoAATb. Yum ue
MOXHa MOACHNTU?

365. ETunosuin cnupT BUKOPUCTOBYIOTb A/ BUTOTOBMIEHHA napdymis. Ha Akin
B/IaCTUBOCTi €TaHOJy MPYHTYETbCA Take NOro 3aCcTOCyBaHHA?

366. BrkopncToBylOUM 3HAYEHHA efleKTPOHEeraTMBHOCTEN, NOPIBHANTE MOonAp-
HicTb 3B'A3kiB C—H, C-O i O-H. MoneKkynu AKux peyoBMH — CNUPTIB UK
BYrneBofHiB — 6inbl nonaApHi? Ak e no3HavaeTbcA Ha Gi3UYHNX BRacTu-
BOCTAX LMX PEYOBUWH?

367.ig yac 3ropsAHHA eTaHoNy KiNbKicTI0O pevyoBMHM 1 MONb BUAINAETbCA
1408 k[ Tennotu. CKnagitb TepMoxiMiuHe PiBHAHHA Li€i peakuii.

368.Ha etukeTui nikapcbkoro npenapaty HanucaHo: «Cknag: ¢peHobapbitan
20 1, i306yTHnOBUIA edip BanepiaHoBOI KUCNoTK 40 I, CMMPT €TUSIOBWIA
480 r, Boga 520 r». O6uncniTb MacoBy YaCTKy eTaHONy B LibOMY npenapari.

369. O6uncniTb Macy eTaHosy, ANA 3rOPAHHA AKOrO BUCTauUTb KUCHIO 06'eMOM
6,72 n (H. y.).

370. O6uncnitb 06'EM KWCHIO, HEOOXIAHOrO NS 3ropsiHHA BUMAPIB eTaHony
ob6'emom 3 1. AKuiA 06'eM BYrneKnCNoro rasy npuv Lbomy yTBOPUTbCA?
371. Cnanunu etunosun cnupt Macoto 11,5 r. Byrnekncnuia ras, wo ytsopuscs,
NPoNycTWAN KPi3b BamHAHY Bogy B cKAAHUi. ObuncniTb Macy yTBOPEHOro

ocafy, AKLO yTBOpMAaca TiNbKn cepefHaA Cinb.

372%, Y popaTKoBUX Axkepenax 3Hangitb iHGopmauito npo fobyBaHHA Ta BU-
KOPWCTaHHA eTaHony. Y YoMy Nonsrae BigMiHHICTb 6ioeTaHoNy Bif 3BMYali-
Horo etaHony? YoMy BUKOpMCTaHHA GioeTaHONy Kpallye MOpiBHAHO 3 Tpa-
ANLINHUMK BUAaMK nanunea?



§ 31. OTpyMHicTb MeTaHONY Ta eTaHONy

OTpynHiCcTb MeTaHONy

VYci ogHOoaTOMHI cnupTu — OTpPYyHHI peuoBuHU. IlomiueHo, mro 3i
30isbIIeHHAM uucyia atromMiB KapOoHy B MOJIEKyJIi TOKCUUYHICTH CIMPTiB
3pocrae. YTiM, Xoua B MOJIEKYJIi MeTaHOJy umcao aromiB Kapb6oHy Haii-
MeHIIle, BiH € HaWOTPYHHIIINM cepel COHPTIB. Y KUBaHHA Juile 25 M
MEeTaHOJy MOJKe IPU3BECTH J0 CMEepPTi JIIOAMHU, a MeHINa KiJIbKiCTb cIipu-
YMHSAE yPa’KeHHsS 30pPOBOTO HepBa Ta, AK HACJIIOK, CJIIMOTY.

Ile mosAcHIOETHCA TUM, 110, HOTPAILIAIOUYYN B OPraHisM JIIOLUHN, MeTa-
HOJ (AK i OyAb-fKA OTPyTa) OKMCHIOETHCA B MEUiHIN A0 GopMaabIerimy.
BinbmiicTh OTPpYHHUX PEUOBMHU Yy pasi OKMCHEHHS CTAOTh 0e3IeYHUMH,
ajle TOKCHUYHICTEH (hopMasbAeriny HabaraTo BuIlla 3a OyIb-AKHWII CIIHPT.
Ilorpannamum B MO30OK, BiH HacaMIepea ypaskae HEePBOBY TKaHUHY.
Ile npuBOAUTE A0 PO3BUTKY CJIIIIOTH, a 3T'OA0OM, i CMEPTi.

Heb6esmexka Tako:k moJiArae B TOMY, IO 3a 3alIaXOM METAHOJI Ta eTaHOJ
Mal)Ke He BiIpi3HAIOTHCA, i B IeIKUX BUOAAKAaX iX MOKHA CIJIYTATH i BU-
nuTy MeTtaHo . [lepIiiinM cHMITOMOM OTPYEHHS METAHOJIOM € IIOTipIIIeHHS
30py. Heo0xigHO MPOMUTH IIIYHOK, BUIUTH €TAaHOJI (BiH € IIPOTHOTPYTOIO)
Ta AKOMOTa IIBUAIINE 3BEPHYTHCA IO MEAUYHY AOIIOMOTY.

3rybHa piAa eTaHONy Ha OpraHi3am NaMHN

Eranon y mpuponi yTBOPIOEThCA IIiJf Yac COHMPTOBOTO OPOMIHHSA IJIIO-
KO3H1 3a HagBHOCTI rpubiB — apixmxis. Came 3aBAAKU IILOMY IIPOIECY
JIIOZICTBO BIIEPIIIE BiIKPMJIO aJKOTOJb Ta aJKOTOJbHI Hamoi (aJKorojyi —
e aHIJIOMOBHA HA3Ba CIIUPTiB).

Eranos — rojioBHUI KOMIOHEHT aJKOTOJbHHX HAIIOIB, caMe BiH €
NPUUYNHOIO HeOe3lIeuHnX HACHiAKIB iX y:KMBaHHs. Y PisHMX copTax HHUBa
micturhed Bix 4 1o 9 % eramouay, y Buni — Big 10 go 13 %, y minmuamx
cnuptHUX Hamoax — 40 % i 6impime. CMak aJKOTOJIBHUX HATIIOIB 3aJje-
JKUTHh HE BiJl KOHIIEHTpPAIlil eTaHOJy, a Bil HAABHOCTI JOMIIIIOK.

Eranos, AK i Bci cupTu, € OTPYHHOIO PEUOBHHOIO. Y KUBAHHS Be-
JUKOI KiJIBKOCTi eTaHOJIy a00 aJIKOTOJIbHMX HAIIOIB MOJKe IPU3BECTU 10
TOCTPOTO AJIKOTOJIBHOTO OTPYEHHSA. 3aJIeKHO Bil H03W Ta KOHIIEHTpAIii
€TaHOJI BUABJSAE HapKOTHUHY (400 ToxkcuuHy) miro. Ilig HapKOTHUYHOIO
(TOKCUYHOIO) 03010 PO3YMiIOTh MiHiMaJNbHY H03y, 3a SIKOI BUHUKAIOTH
CUMITOMHU OTPYyeHHA. Ilif yac HaPKOTMYHOTO AJIKOTOJBHOTO OTPYEHHSA
BUHUKAE CTYIIOpP, 3HEOOJEHHS, MPUTHIUYETHCA AiAIBHOCTI IeHTPaIbHOI
HepBOBOi cuctemMu. HapKoTuuHa J03a eTaHOJy cCTaHOBUTHL 1—4 r Ha 1 Kr
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Macu Tina. AK i OyIb-AKY OTPYyTy, OpPraHisaM HaMaraeThbCs 3HEIIKOAUTU
€TaHOJI, ajie Il Yac IIbOTO eTAaHOJ NePeTBOPINETHCA Ha aleTasbAerif,
AKUN BUABJAE HaAbaraTo CUJIBHIIY TOKCUYHY Aifo ¥ momkomkye ITHE.
Besnka KifbKiCTh BUIIMTOTO aJKOTOJII0 MOMKE CIIPUUYNHUTH CMEPTH (cMep-
TeJbHA pas3oBa J03a CTAHOBUTH 4—12 r cnupty Ha 1 Kr macu Tija).
ITocritiHe B:XKMBAHHA AJKOTOJBHUX HAIMOIB IIPU3BOAUTH OO0 TAMKKOTO
3aXBOPIOBAHHS — aJIKOTOJIi3MY, IO € IIPUYMHOIO COIiaJIbHOI merpasmarrii
0CO0MCTOCTi I yparKeHHs BHYTPIIIHIX OpraHiB: IIUPoO3y IMEeUiHKM, BUPA3KU
IIJIYHKA TOIIO.
Haii6igbI111 BpasJIuBUM A0 Oil aJIKOTOJIO € OPTaHi3M HiAJIiTKiB, OCKiab-
Ku y Bimi 12—17 pokiB 3akiHuyOTh ()OpMyBaTUCSA OCHOBHI OpraHu, i BiKU-
BaHHA aJKOToJio (Y TOMY YHCJIi BUHA U IIMBAa) MOKE CHPUUYMHUTU IIATO-
JIoTii IJIyHKAa, MeYiHKW, MO3KY TOIIO, IO BILIMBAE€ Ha picT i 3arambHU
POBBUTOK, 3HUKYE OIpHicTh iH(pekKIisM. OcobGJuBO BpasJMBOIO A0 il
AJIKOTOJII0 € CTaTeBa CHUCTEMa IIiAJIiTKIB, IMOPYIIEeHHS HOPMAaJbHOTO PO3-
BUTKY AKOI B IIbOMY BiIli MOKe COPUUYMHUTU CEPHO3Hi maToJsorii i HaBiTH
Gesmaigas. ¥V miggiTKOBOMY Billi aKTHBHO PO3BHUBAETHCA IICUXiKa, i HABITH
OTHOPA30BUU ITPUIOM AJIKOTOJIIO TOPYIIYE i1 HOPMAJIbHUM PO3BUTOK: 30i/1b-
ITyEThCA arPeCUBHICTH, IMOTIPIIYEThLCA MaM’SATh i 3JaTHICTb BUKOHYBAaTHU
eJeMeHTapHi apudMeTHUHi Aii, BTpa4aeThCsa 3MAaTHICTh BUKJACTH IIPOYNTA-
He cBOIMU caoBaMu. AJIKOroJIb IIPUTHiUye IIpolecy rajbMyBaHHS HEPBOBOI
CuUCTEeMU, TOMY JIIOAWHA BTPAdya€e KOHTPOJb HAJ ITOBEIiHKOI0, 3HUIKYETH-
cd Il KpuTuuHe cTaBJeHHs g0 cebe. IlepeOyBaroum IIig Ji€i0 aJaKOIo0JioO,
JIOAVHA 34AaTHA Ha BUMHKM, HACIIAKKM SKHUX MOXKYTh OYyTH KAaXJIUBUMIU.
TokcuuHa Aid aJKOTOJIO0 Ha OpraHiaM mOimJIiTKa B AeKiJbKa pasiB
CUJbHIiIIA, HiXK Ha JOPOCJUWI OpraHisMm, 3aBAAKUN OiJIbII iHTEHCUBHOMY
o0MiHy peuoBHMH. 3a KOHIeHTpaIii amxoroamo B Kposi 0,5-0,6 % (Bix-
moBimae 0,5 a1 ropinkm) y mimgiTka MoKe HacTaTd CMEPTh.
ITam’araiiTe, L0 AJKOroJb € PeAJbHOIO HeO0e3NMeKOIo IJsA Ballloro
3I0pPOB’A 1 MaiOyTHBOr'O B IlijoMy!

ETunoBmin cnnpT — HapKOTUYHA PeYoBUHA, TOBTO BUABNAE NEBHY 3He6oNo0UY dito.
3aBAAKM LbOMy B Yacu [lpyroi CBIiTOBOI BiiHW MOro BUKOPWUCTOBYBANN AK HAapKO3
nig yac xipypriuHmx onepauiin. OgHaK eTUNOBWI CNMPT € Ay»Ke HebesneuHum. AK
y Oyfb-AKOI HAPKOTUYHOI PEUYOBUHM, B HbOTO € AK 3HEOONIOIOU], TaK i CMepTesibHa
[03a, NpYYOMYy AN1A e€TaHoNy Pi3HMLUA MK UMMM A03aMK Ay»e He3HauyHa: AKLIO
naLieHT BUM'e TPOXM MeHwe, byne 6onaue, a AKWO Tpoxu binblie — BiH Nompe.
T KniouoBa igen

-9 . o .
Etnnosui CNpT BUABNAE AyXe CUJIbHY HAPKOTUYHY U TOKCUYHY AII0 Ha opra-

Hi3M JIIOAVHY | CNPUYMHAE YparkeHHA 6araTbox opraHis i cuctem. Ocobnuso He-
6e3neyHnii ankoronb y NiANITKOBOMY BiLli.



§ 32. Tniuepon

9 KoHTponbHi 3anuTaHHA

373. CxapakTepu3yiite 3ry6Hy fito ankorosto Ha OpraHiam nioguHu.
374.Y yomy 0co6nMBICTb Ail anKoroo Ha opraHiam nigniTkis?

!é 3aBgaHHA ANA 3aCBOEHHA MaTtepiany

375%.Y popaTKOBUX AXKepenax 3Hangitb iHpopmauito npo ocobnusocTi i-
3ionoriyHoi Al ankoronto Ha opraHism: a) giten; 6) NigniTKiB; B) KIHOK;
r) BariTHUX XIHOK; A) MOACbKWIA OpraHi3M nif Yac BHYTPiWHbOYTPOOHOrO
PO3BUTKY.

376*. Y nonaTKoOBUX [Kepenax 3HanAiTb iHpopmauio  onuwiTb couiafbHi Ha-
CNiAKN HagMIPHOTO BXKMBaHHA anKkorofbHMX HamnoiB.

377*. MpoBediTb couiofioriyHe OMUTYBaHHA cCepef OAHONITKIB WoJO TXHbOro
CTaBJIEHHA 4O a/IKOrOSIbHUX HaMoiB.

§ 32. Miuyepon

MpuragaiiTe: Aki peakLii Ha3KBaOTb AKICHAMU | ANA YOTO X BUKOPUCTOBYIOTb (3a §13).

G®opmyna rniuepony

Y mpuponi TpamIATbCA CIUPTH, MOJEKYJIN SKHUX MiCTATH OijbIire
omHiel rizpokcuasuoi rpynu —OH. ¥V HasBax TaKuX CIHPTiB HaABHICTH
rpya —OH Taxosx mosHadamTb cydikcoMm -o.1-, aje dacTiine AJad HUX BU-
KOPUCTOBYIOTH TPaAuIliliHi HasBu. HalimommpeHinmuii y Opupoai TakuWi
cuupt — riainepos (abo rainepwn). Ile HalimpocTimmii TPHLOXATOMHUNA
COUPT, MOJIEKYJIHU AKOTO0 MIiCTATh TPU TiApPOKCUILHI rpymu. 3a ximMiuxoio
HOMEHKJIATYPOI0 BiH HA3WBAETHCSA IIPOMAHTPUOJ:

HHH HHH

L b
| | | | | | .
H-O-G-C-H HC-O-CH o GHoOH-CH, ¢ b Mg
HHH OH OH OH OH OH OH
nponaH nponaHTpyon, abo rniLepon e

3BepHiTh yBary, 1Mo B MOJIEKYJi TJIil[epoJy TiApOKCHUJIbHI rpynun
cuoayueHi 3 pisummum aromamu KapOomy. [IBi rigpoxkcuibHi rpynu He
MOJKYTBb OYTHU MPUETHAHUMU 0 OMHOTO aromMa Kap6oHy — TaKi peuoBUHU
HecTaOlMbHI I PO3SKJIANAIOTHCA IIiJ Yac yTBOPEHHH.

Pasom i3 meTaHOJIOM Ta eTaHOJOM, TIJIIIIEPOJ € OJHUM i3 HEepIIuX
CIIMPTiB, IO AKTHMBHO BUBYAJNUCA XiMikaMu. BoHM BUABJISIOTH JTOCUTH
BHCOKY XiMiUHYy aKTHUBHICTBb, 3aBAAKM YoMy OyJio BigzKpuTo O6araTo 3a-
KoHOMipHOCTe#, Hax ynum npamoBanu O. II. Eaxsrekor, O. M. 3aiines,
B. B. MapkoBHiKOB TOIIIO.
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BupgatHun ykpaiHCbKniA Ximik-opraHik. 1868 poKy 3akKiH-
unB XapKiBCbKUI YHiBEPCUTET, y AKOMY MpaLiloBaB A0 KiHLA
XUTTA. OCHOBHi PO6OTUN MPUCBAYEHi BM3HAUYEHHIO OynoBu
I BUBYEHHIO NMepPEeTBOPEHb BYINEBOAHIB Ta iX OKCMIeHOBMIC-
HUX noxigHux (cnupTiB Ta eTepis). HifLOB BUCHOBKY LWOAO
HeCTINKOCTi JeAKMX HEHAaCMYEeHNX CNUPTIB Ta, FPYHTYOUNCH
Ha LboMy, cdopMysoBaB NPaBWIIO, AKE CbOrofHi Ha3nBaloTb
noro im'am — npaBuno EnbtekoBa (4epes Kifibka poKiB TOro
K BUCHOBKY finwoB EpneHmerep, Tomy Lie NpaBuiIo Takox
Ha3mBaloTb Npasunom EnbrekoBa-EpneHmeriepa). Po3po6us

MeTof, BM3HAuUeHHA OYAOBM HEHAacUUeHUX CMOoNyK, MeTon Onekcangp MNas-
CMHTE3y BULMX BYINEBOAHIB, AKWIN CbOrOAHI € OCHOBOIO nosuy EnbrekoB
CYHTe3y OefAKUX BUAIB MOTOPHOrO NanbHOro. (1846-1894)

MoJsekyaspHa (PopMyJIa rniuepqﬂy C;H 0, ase ii “zsasBIfIqaﬁ He BU-
KOPHCTOBYIOTh, OCKiJILKM BOHA He BimoOpaskae ximiuwmoi cyTi peuoBumHU.
Inoni monerynsapHy opmyny riaimepoay sanucyworb Tak: C;H (OH),.

Di3nyHi BNacTnBOCTI rniuepony

I'imimepon — OesbapBHA CHUPOIIOIOAIOHA, Oyske B’A3Ka pimuHa (cepep
ycix BimomMmx pimuH y riaimeposy B’sa3KicTh HalibinbIa), He OTpyHHA.
Temneparypa miaasaesnuda 17,8°C, remneparypa kuminua 290°C. Iiminepoa
HeJIeTKUU, BaKuuil 3a Bony (rycruHa 1,26 r/mi), HeoOMEyKeHO PO3UMH-
HUU y BOAi (3MimTyeThca B Oyb-IKUX CIIiBBimHOmMEeHHAX). [Iineposn gyxe
rirpockomiunuii (IOTJIMHAE BOAAHY Iapy 3 HMOBITPs), COJOAKUM Ha CMakK,
3a IO OTPMMAaB CBOIO Ha3BY (Bin rpem. glykos — comomkuii).

ITomi6oHO 10 OAHOATOMHUX CHUPTiB MOJIEKYJIN TJIIEPOSy TAKOMK YTBO-
PIOIOTH BOAHEBi 3B’SA3KM, aje KOXKHa MOJIEKYyJia TJIIIePOJy MOXKE YTBO-
PHUTH IO eB’ATh TaKWX 3B’SI3KiB, IO IIO3HAYAETHCSI HA Horo GismuHmX
BJIACTMBOCTAX: HaA3BHUUalHa B’ sI3KicTh, HeoOMesKeHa pos3unHHicTh. Tem-
mepaTypa KHWHOIHHA TJIITEPOJY TakKa BUCOKA, IO BOHA JIEJKUTh Ha MeXXi
MOJKJIMBOCTi iCHYBaHHS OpPTaHiUHWX CIIOJIYK: 3a TaKOol TeMIlepaTypu Op-
TaHiYHi pPEeYOBMHU PO3KJIAMAIOTHCHA, i IJIillepoJ — He BUHATOK, ITIiJ dac
CHUJILHOTO HATrpiBaHHSA BiH IIOUMHAE AUMITH I BUALIATH OTPYHHI IPOAYKTU
pO3KJaJaHHSI.

XimiyHi BnacTuBOCTI rniyepony

I'opinna. fIx i OinbmIicTh, OpraHiYHMX pPEYOBUH, IJIIEPOJ T'OPUTH
Ha moBiTpi. Aje 3aBAAKMN 3HAUHIN KiJAbKOCTI BOAHeBMX 3B ’A3KIB Mix
MOJIEKYJIAMU TJIiIlepoJ HeJeTKWuii, i AJd TOpiHHA pigumHa Mae CIoYaTKy



§ 32. Tniuepon

Bumaputrucs. TomMy TJilepos TOPUThH
micjisg IIeBHOro IIiAirpiBy:

2C,H,0, + 70, — 6CO, + 8H,0 —

Axicna pearuia Ha zniyepon. Bin- l
pisHuTH Tiinepos, AK i immri Gararo-
aTOMHI cIOupTu, Bii OJTHOATOMHUX
MOJKHa 3a [IOIIOMOroOI0 AKicHOI peak-
mii. AkicHOIO peakmielo Ha TJilepoJ
€ 1ioro B3aeMoOid 3i cBixkoocamKeHUM
(moiiro mob6ytum) rynpym(II) rigpo- Man. 32.1. CBi>koocagxeHun
keugom. Aromu Kynpymy samimators  KYMPYM(I) riapokcup (nisopyy) Ta nic-
atromu TigporeHy B TiApOKCMIBbHUX NIA AOAABAHHA Tiepony (Mpasopy.)
rpymax. ¥ peayJjabTaTi peakiii B pasi
momaBaHHA no OaakuTHOTrOo ocaxy Kympym(Il) rigpoxcuay posumHy TJIi-
IePOJIy YTBOPIOETHCSA MPO30PUN TeMHO-CUHIN po3uuH cmosyKku Kympymy
3 riainepojgom (mana. 32.1).

CIpoIlieHo YTBOPEHHS TAKOI CIOJYKM MOXKHA 3aIlCATH TaK:

C;H 04 + Cu(OH), — cnonyka TeMHO-CHHBOTO KOJBODY

Amnanoriuno kynmpym(II) rigpokcun B3aemozie i 3 iHmmMum Gararo-
ATOMHUMHU CIIUPTAMU.

Mig vac BMBYEHHA BfAcTMBOCTEN WOMHO Bigkputoro rniuepony Kapn Lleene
BUPILUIMB NOJIATU Ha HbOTO KOHLIEHTPOBaHOW cynbdaTHo KucnoTolo. [ig vac
peakuil KIMHaTOI0 NoYaB NOLIMPIOBATUCA Pi3KNIA 3anax, Bi AKOro y BYEHOro CTa-
nacs psicHa cnbo3oTteyva. Tak 6yio OTPUMAHO aKposieiH (y nepeknagi 3 rpeLbkoi
«rocTpa oniAy). AKposeiH TakoX 3yMOBJIIOE 3anax MiAropinoro »mpy B 3aracarumx
CaslbHMX CBiYKaXx.

3acTocyBaHHA rniyepony

3acTocyBaHHS TIJilepoJly HacaMIlepeJ IDPYHTYETbCA Ha HOro Ti-
TPOCKOIIIYHOCTi. 3aBAAKU Il BiH IOM’AKIIIyE IIKipy, IO BUKOPHCTOBY-
IOTh y MIKipAHOMY BUPOOHUIITBI Ta AJA BUTOTOBJIEHHS KOCMETUYHUX
mpemapatiB. IJimepoJs momaioTh 10 KOHAUTEPCHKUX BHUPOOiB, 1106 BOHU
JIOBIIIe He UepCTBijM, Ta MO0 ra3oBaHUX HAIIOIB fAK IIifcoJio:KyBau. Yepes
B’SIBKIiCTBH Ta HU3BKY TEMIIEPATypy IJIaBJIEeHHSA IJIilepPoJ BUKOPUCTOBYIOTH
I IPUTOTYBaHHA TaJbMiBHUX PifmH Ta anTudpusis. I3 raimeposy mo-
OyBalOTh TPUHITPOIJIIIEPOJI, IO € OCHOBOIO BHUOYXiBKH Ta MeIUYHOT'O
mpenapary IJid JiKyBaHHSA CEPIEBUX 3aXBOPIOBAHb.
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BuroTtosneHHAa npo- No6yBaHHsA Y wkipaHomy BurotosneHHsa
30puUX CBIYOK AVHaMITy BUPOOHMLTBI KpeMmiB i Ma3sen

HTROTIER AT
Tl

Y KoHAUTEPCbKNX BU-  KpioKOHCepBYBaHHA Nikapcbkunii 3aci6 BuroTtoBneHHs
pobax (xapuoBa fjo- XKMBUX TKaHWH y pasi cepueBunx rafbMiBHUX PigvH Ta
Miwka E422) 3aXBOPOBaHb aHTndpusis

Man. 32.2. 3acTocyBaHHA rniyepony

NABOPATOPHUW AOCHIA Ne 11

B3aemogia rniuepony 3 Kynpym(ll) rigpokcnaom

O6sa0HaHHA: IITATUB i3 MPObipKaMu, IPodipKoTpUMAaY, MaJbHUK.
Peaxmueu: posunau CuSO,, NaOH (a6o KOH), rainepoxny (C;HgO,).

IIpaBuna Ge3mexmu:

* IJIs1 OOCJiJiB BUKOPHCTOBYUTE HEBEJUKiI KIJIBKOCTI pPeaKTUBiB;

+ i yac HarpiBaHHA He TOpPKaWTecsa pyKaMU rapAdYuX IIPeIMETiB;

 ocTepiraiiTecda NMOTPAIJIAHHS PEaKTUBIB Ha IIKipy, B oui, Ha o#AT;
Yy pasi moTpamiAgHHA IIKOI pedoBWHM 3MuUiTe ii BeJIMKOIO KiJIbKic-
TIO BOAW Ta IPOTPITH YIIKOIKEHE Micile po30aBJIE€HUM PO3UMHOM
0opaTHOI KWCJIOTH.

1. Mooyapre KympyMm(II) rizpoxcuzn: y mpolbipKy HaauiiTe PO3UUHY
ayry ob’emom 1-2 mu Ta momaiiTe KinbKa Kpameab posuuny Kymnpym(II)
cyabpary.

2. ITo ocany, 1110 YTBOPHUBCA, AOJaBaliTe KPAIJUHAMMN PO3UMH TJIiIe-

poay mo posumHeHHs ocaxy KynpyM(II) rizpoxcuny. Ilepemimatite cymirr.
IITo BimOyBaeTbcsi? B saKuit Kojaip 3a6apBIIOETHCS PO3UMH?



§ 32. Tniuepon

3. OrpumaHHuii po3unH o0epeKHO HarpiliTe B moayM’i majmbHuKa. 1110
BimOyBaeTwea? ChopmyJiioiiTe 03HAKY SAKICHOI peakIlii Ha TUIiIEepOJI.

A
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KniouoBa iges

36inblIEHHA YMCna TiAPOKCUABbHUX TPYN Y MoneKyni gobpe inocTpye 3akoH
nepexopy KifbKicHMX 3MiH y fAKicHi. Mpumipom rniuepon Ta etaHon nogi6Hi 3a
BNACTUBOCTAMMU, @ BiAMIHHOCTI 3YMOB/EHI YMC/IOM TiAPOKCUABHUX Fpyn Yy iX
MoJieKynax.

KOHTpONbHI 3annTaHHA

378. 3a AKOl0 03HAKOI CMONYKM BiAHOCATb A0 6araToaToMHMX CUpPTiB?

379. CxapakTtepu3yiite GisnyHi BNacTMBOCTI riuepony. Yum BOHU Bigpi3HAOTb-
cA Bif BNacTMBOCTEN OAHOATOMHMX CcNpTiB? Ynm Ue 3ymoBneHo?

380. HaBepitb MonekynapHy ¢opmyny rnitepony. MoxigHUM AKUX BYrneBOAHIB
BiH €?

381. Ysm nopibHe i unm BiApPI3HAETbCA FOPIHHA rNiLepony Bif ropiHHA eTaHo-
ny? Cknagitb BiANOBIAHI PIBHAHHA peakLil.

382.0nuwitb 3acTocyBaHHA rniyepony. Ha AKMX BAacTMBOCTAX FPYHTYETbCA
NOro 3aCTOCyBaHHA B Pi3HWX rany3ax?

3aBAaHHA AnA 3aCBOEHHA MaTepiany

383. [loBepiTb, WO miLlepon — e HacMyeHa crnonyka.

384.MopiBHANTe Gi3nYHI BNACTMBOCTI eTaHoNy i raiuepony. MoscHiTb, AK BRAN-
BaloTb BOAHEBI 3B'AI3KM Ha MOAiIOHICTb Ta BiAMIHHICTb iIXHiX BNacTUBOCTEN.

385.Y aBox Npobipkax MiCTATbCA [Bi pPiAVHN — eTaHon i riueposn. K MoXHa
ix po3pisHnT? CKnagitb nNnaH NpoBeAeHHA Jocnigy.

386.[MopiBHANTEe 06'€EMUN KMNCHIO, HEOOXIAHI ANA CnanoBaHHA eTaHONy 1 rniye-
pony macoto no 1 r. B Akomy BMNaaKy KUCHIO BUTpaTUTbCA Ginblue?

387. 1na npuroTyBaHHA 3BOJIOXKYIOUOIO PO3YMHY PEeKOMEHAYITb 3Mmillati
OfiHY YaliHy JIOXKY rniLepony 3 TpbOMa CTONIOBUMM NIOXKKamu Bogmn. O6-
YNCANiTb MacoBY YacTKy riLepony B TaKOMY PO3UMHI, AKLLO B YalHY JIOXKKY
BMiLLy€eTbCA 6nM3bKo 5 M pianHK, y cTonoBy — 15 mn. IHWIi HeobxigHi
[aHi 3HanaiTb y TeKcTi naparpada.

388.KocmeTnyHi npenapatu AnA 3BONOXEHHA LWKIPWM Ha OCHOBI rniyepony
peKOMeHAYI0Tb 3aCTOCOBYBaTM 3a BOJIOrOCTi MOBITPA 6inblwiii 3a 65 %,
OCKINbKM 3a MEHLLIOI BOIOrOCTi TaKi NpenapaTy, HaBNaKku, BUCYLLYIOTb LLKi-
py. MoACHITb Len dakr.

389*.Y pofaTKoOBMX AXKepenax 3HangiTb iHpopmauio Npo cknaj Ta ranysi 3acto-
CyBaHHA aHTUOpK3iB. Ha AKNX BNAacTUBOCTAX MiLepony I'PYHTYETLCA NOro
BMKOPWCTAHHA Y TakKnX CyMmiluax?



§ 33. Kap6oHoBi kucnotu. EraHoBa Kucnora

MpwuraganTe:

+ KMCNOTU B PO3UMHI AUCOLIOIOTb 3 YTBOPEHHAM KaTioHiB ligporeny;

+ OCHOBHICTb KMCNTOTW — Lie Yncso atomis lgporeHy, 34aTHMX 3aMmilLyBaTUCA aTOMOM
MeTaniyHoro efiemMeHTa.

MoHATTA NPO KapbOHOBI KMUCNOTU
BinbmricTs opraHivHUX KUCJIOT CTAHOBJIATDH KJAaC KapOOHOBUX KUCJIOT.

Kap6OHOBVIMI/I KNCNOTaMM Ha3MBatoTb MOXiaHi ByrﬂeBOﬂHiB,y MOJNeKynax AKX
6}
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MiCTUTbCA KapOOKCUbHa rpyna —c
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,abo ckopoueHo —COOH.
OH
I kapOboKcHIbHA IPyIla HasgBHA B MOJIEKYJIaX yCiX KapOOHOBUX KHUC-
gotr. HanemxuicTh crmosyKkm mo0 KapOOHOBHX KHCJIOT Y Has3Bi MO3HAUAIOTH
3aKiHUEHHAM -08a KUCJO0MA, HAIIPUKJIAMI:

H H H (0] 0]
| | | Vi Va
H-C-C-H H-C-C abo CHy-C
\ \
H H H OH OH <
eTaH eTaHOBa KMUCNoTa

Y moaexyiai Kucyiotu, hopmyJia K01 HaBeAeHa, MiCTATHCS IBa aTOMU

Kapbony, oT:Ke, HasBa KMCJOTH IIOXONWUTHL Bifl Ha3BU eTaHy — eTaHOBa
KucjoTa. BijgbiricTe KapOOHOBUX KHCJIOT MAlOTh TPAAUIIifiHI Ha3BU, Ha-
IIPUKJAL, Ha3Ba €TAHOBOI KMCJIOTH — OI[TOBA.

Monexrysapaa opmyiia eranosoi kucaoru CH,—COOH. 3a rakum npun-
IIATIOM MOJKHA CKJAcTu (opmyau Mmaiixke OyIab-siKOol KapOOHOBOI KUCJIOTH.

@Di31YHi BNacTUBOCTI €TaHOBOI KUCOTKU

EramoBa (o1ToBa) KucjaoTa — 6e3bapBHA JieTKA
pigmHA 3 XapaKTepHUM Pi3KHM 3aIaXoM, I'iIr'POCKO-
miuHa, HeoOMeyKeHO PO3YMHHA Y BOJi, TPOXM BarKua
3a Boay (rycruHa 1,05 r/mu). Yucry (6e3Bommy)
€TaHOBY KUCJIOTY IIle Ha3UBAIOTh KPUIKAHOIO 3aB/Is-
Ku ToMy, 1o ii Temieparypa miaasiaeHusa 16,8°C,
a y TBepAOMY cTaHi BoHa Harazmye Jix (maa. 33.1).
Kunures eramoBa Kuciaora 3a Temneparypu 118°C.
K i ctupTHy, MOJIEKYJI €TaHOBOI KUCJIOTHU YTBOPIO-
I0Th BOJAHEBi 3B’A3KH MijK MOJEKyJIaMH KHCJIOTH,
Man. 33.1. KpmkaHa a TaKOXK 1 3 MOJIEKYJaMU BOJM, IO IIOBHAYAETHCA

ouToBa Kucnota Ha (QiBUYHUX BJIACTUBOCTSAX KUCJIOTH.




§ 33. KapboHoBi KucnoTu. ETaHoBa Kucnota

I3 umcTo0 eTaHOBOIO KMCJIOTOIO CJIia ImoBoguTucs obepeskHo. Bona
IysKe JIeTKa, a ii BUIApH HOAPAa3HIOITHh CJIM30Bi OOOJIOHKM AUXAJTBLHUX
OIAXIB i COPpUUYMHAITEL 3amyxy. He TinmbKmM umcra Kuciora, aje i ii
KOHIIEHTPOBAHMI po3umH (0ImTOBa eceHIisa, w = 70 %) cupununHsAe 3HAYHI
ximiuni omiku miKipu. Ilorpamnauusa i1 BcepeanHy opraHisMy IIPU3BOAUTH
IO TSKKMX HACJiAKiB: ONiKiB cJIM30BUX 0O0OJIOHOK POTa, CTPABOXOAY Ta
NIJIYHKA, MOPYINEeHHs 3CiJaHHA KPOBi, MUIYHKOBO-KUIITKOBOI KPOBOTEYi
rorto. CMepTeabHA O03a €TaHOBOI KucjaoTu cramoBuTb 20 ma (y mepe-
PaxyHKY Ha YHCTY KHCJOTY).

XiMiyHi BNacTUBOCTI €TaHOBOI KUCNOTW

Yucra eTaHOBa KUCJIOTA € JIETKO3aWMUCTOIO PiAWMHOIO U IysKe JIETKO
cunajiaxye. BoHa ropuTh JieAb HOMITHHUM OJAaKUTHHUM IIOJIYM AM 3 yTBO-
PEeHHAM BYTJIEKHCJIOTO Ta3y ¥ BOIU:

CH,COOH + 20, — 2CO, + 2H,0

PosbaBieni po3umHU eTaHOBOI KHMCJIOTH (CTOJIOBUI OIET) He TOPSATh.

EranoBa KucjgoTa BUABJAAE KMCJIOTHI BJIACTUBOCTI ¥ y BOJTHOMY PO3-
YMHi JUCOITiI0€ 3 YTBOPEHHAM KaTrioua ['imporeny, samMiHIOI0UN 3a0apBIeHHS
iEgUKAaTOpPiB, AK yiKe BifoMi BaM HeOpPraHiuHiI KWCJIOTH:

CH,~COOH  CH,-COO™ + H*

3BepHiTH yBary, mio Iig gac gucolriaimii KapOOHOBUX KICJOT MOXKe
BifIenJoBaTuCA TiJbKU TOM aToMm ligporeHy, o MicTuThCcA y CKJani
KapOOKCUJILHOI IPyIIN, TOMY, HE3BAYKAIOUM Ha Te II[0 B MOJIEKYJIi eTaHOBOI
KHCJIOTH YOTUPHU aToMu [igporeny, BiglmemIoBaTUCA MiJ Yac AucoIiarmii
i damimryBaTuca Ha HOHW METAJIiUYHMX €JEeMEHTiB MOXKe TiJIbKW OJIMH.
Orsxe, eTaHOBA KHCJIOTA — OJHOOCHOBHA KHCJIOTA, a Il KHUCJIOTHUH 3a-
aumok — anion CH;COO™.

VYci kap6oHOBI KucCJOTH caabKi, IXHA eJeKTPOoJiTHUYHA IucoIlliaiis
€ obopoTHOI0. ¥ posumHi o6’emom 1 i, 1o mictures 0,1 MOJIL eTaHOBOI
KMCJIOTH, Ha MoHMU aucoliroe juiie 1,8 % momexysa. Came ToMy eTaHOBa
KUCJIOTa BUABJAE BCi BimloMi BaM 3araJyibHi BJIaCTUBOCTI CJIa0KUX KMCJIOT:
pearye 3 akTHBHHMM MeTAaJIaMH, OCHOBHMMMN OKCHIAAMM, JIyraMu M co-
JSIMHU CJAOKIiMMX KMCJIOT:

« 3 meranamu: 2CH,COOH + Zn —(CH,C00),Zn + H,T

* 3 oca6BHUME oKcunamu: 2CH,COOH + MgO —(CH,C00),Mg + H,0
+ 3 ocaoBamu: CH;COOH + NaOH — CH;COONa + H,0

+ i3 conamu: 2CH;COOH + Na,CO; — 2CH,COONa + H,0 + COzT



TEMA 3. NOYATKOBI MOHATTA MPO OPTAHIYHI CNONYKU

AbnyyHa Kucnota (a6nyka, MypatwwuHa Kucnota (3ano- JInmMoHHa Kucnota (xBos,

KaByHUW, ropobuHa, MannHa, 31 Mypax Ta 6axin, Kponu- LIUTPYCOBI, KNTaNCbKMIA
6apbapuc) Ba, XBOA, Xanki meaysu) NIMMOHHWIK)

LllaBneBa kKucnota (lwasenb, MonouHa knucnota (kucno- BuHHa Kucnota (BI/IHOFpa,D,-

nomigopw, Kapamb6orb, MOJIOYHI NPOAYKTYW, HaKo- HUI CiK, BUHO, KUCINN CiK
peBiHb) NMUyeTbca B M'A3ax nif vac 6aratbox GpyKTiB)
HaBaHTa)KeHHs)

Man. 33.2. Haisigomiwi Kap6oHOBI Kncnotn

3BepHITE yBary, 110 GopMyJIH CoJieil eTaHOBOI KUCJIOTH 3 OTHOBAJIEHTHU-
MU METQTIYHUMHU eJIEMEeHTaMH 3aMMCYIOTh TPOXY HE3BUYHO: CIMBOJI MeTaJIiU-
HOTO eJIEMEHTA 3aIlMCYyIOTh 3aMicThb cuMBoJry l'iiporeHy, AKUU BiH 3aMicTuB
(CH;COONa, CH;COOK, CH;COOLi). Coi eTaHOBOI KACJIOTH HA3UBAIOTH eMma-
Hoamamu, abo aneraramu: CH;COONa — Harpiit eranoar (HaTpiii amerar).

MowmnpeHicTb OpraHiyHnUX KUCNoT

Kap6oHoBi KucaoTu ay:ke mommpeHi B mpupomi. Boum mictarbes
y cKJami 6araThox OBOUYiB, PPYKTiB Ta iHIMMX XapuoBUX OpoAayKTiB. Hassu
IeAKUX KUCJOT YKa3yIOTh HA Ti MPOAYKTH, 3 AKUX BOHU OyJiM BIEpPIIe
Bugijseni (man. 33.2).

3aCTOCyBaHHA eTaHOBOI KUC/IOTH

EranoBa Kuciora — HaiiBiZoMima 3 opraHiuHMX KHCJOT. Ii 3amax
3HAMOMMUIT KOKHOMY, XTO XOU pa3 BUKOPHCTOBYBaB CTOJIOBUi orieT (6% -it
a6o 9%-#1 BOOHUIT PO3YMH OITOBOI KUCJOTH). KOHIIEHTPOBAaHWM POIUMH
eranoBoi Kucaotu (70—80 %) HasmBaOTh OIITOBOIO eceHIieio. Ila Kucaora
YTBOPIOETHCA IIiJl Yac CKUCAHHA BUHA i A6ay4YHOrO COKy. ETaHOBY KUCIOTY
TaKOK IITMPOKO 3aCTOCOBYIOTH ¥ Pi3HUX TajTy3saX IIPOMUCIIOBOCTi (Masi. 33.3).



§ 33. KapboHosi kucnotu. EtaHoBa Kucnota

BurotosneHHs Brpo6HMLTBO CuHTe3 QpyKTOBUX  BupaneHHa BamHAHO-
KiHOMNIBKWN aLeTaTHOro BOJSTIOKHa eceHuin ro Hakuny

BuroTtoBneHHs CrHTe3 nikapCbKumx CrHTe3 6apBHMKIB KoHcepByBaHHA npo-
3acob6iB 60poTbOM npenaparis ONA TKAHUH LyKTiB (xapuoBa fjo-
3 KoMaxammu Miwka E260)

Man. 33.3. 3acTocyBaHHA €TaHOBOI KNCNOTH

Moxop»keHHA TpaAnLUiHOI HAa3BU eTUHY — aueTUIeH — MOB'A3aHO 3 NTATUHCbKNM
C/IOBOM dcetum — «OLEeT», OCKiNIbK/A Yy ABi CTadii 3 aueTuieHy MoXKHa [obyTtu
OuTOBY KMCNOTY. Big Ha3BW W€l KNCIOTN TakoX MOXOAWTb Ha3Ba aUETOHY, AKWMN
3 Hel paHiwe pobysanu.

JliHesicmuyHa 3a0aya

JNaTnHoto formica o3Hayae «Mypaxa», a rpeLbKolo 0ksos — «KMUCIOTa» abo «KUCIUIA».
MoACHITb NOXOAXKEHHSA TPAANLINHMX Ha3B METAHOBOI Ta €TaHOBOI KMCNOT i IXHiX conen.

A .
| KniouoBa igen
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KapboHOBI KMCNOTW BUABNAIOTL YCi 3arasibHi BNACTUBOCTI HEOPraHiYHUX KWC-

10T, ane B XiMiYHUX B3aEMOAIAX NOBOAATLCA AK CNAbKi KNCnoTu.

O KoHTponbHi 3annTaHHA

390. AKi peUOBUHN HanexaTb 40 KapOOHOBUX KNCIOT?

391. AK yTBOPIOIOTLCA Ha3BW KapOOHOBUX KUCNOT?

392.B aki xiMmiuHi B3aemogii BcTynaoTb KapboHosi kucnoTtw? Lo cninbHoro
B XiMiYHMX BNAaCTUBOCTAX €TaHOBOI KNCNOTWU N HEOPraHiYHUX KUCNOT?

393. [NoACHITb, YOMY eTaHOBa KUC/I0Ta € Of4HOOCHOBHOIO.

394. CxapaKTepusyiiTe NOLWNPEHICTb KapPOOHOBUX KMCAOT y NPUPOA.



TEMA 3. NOYATKOBI NOHATTA MPO OPTAHIYHI CMONYKN

f 3aBAaHHA ANA 3aCBOEHHA MaTepiany

395. loBepiTb, WO eTaHOBa KMCNOTa € HACUYEHOIO CNOMYKOI0.

396. [Nepenivitb cPepn 3acToCyBaHHA €TaHOBOI KUCNOTW. [iNA KOXKHOro npu-
Knagy MOACHITb, Ha AKNX BNAaCTUBOCTAX I'PYHTYETbCA 11 3aCTOCYBaHHA.
397. CknagiTb cxemy yTBOPEHHA BOAHEBMX 3B'A3KIB MiX: a) ABOMa MoneKyna-
MW e€TaHOBOI KNCNIOTK; 6) MONEKYNo eTaHOBOI KUCIOTW Ta MofeKynamu
Boaw. MoAcHiITL BNAMB BogHEBOro 3B'A3KY Ha $i3nyHi BNacTMBOCTI eTaHo-

BOI KMCNOTW.

398.MopiBHANTE XiMiYHi BMACTMBOCTI HEOPraHiYHWX i KAapOOHOBUX KUCIOT.
AnA uboro B OAHOMY CTOBMYMKY CKNafiTb PIBHAHHA peakuii XIopuaHoi
KUCNOTK, a B APYroMy CTOBMUYUKY — eTaHoBOI KucnoTtu 3: KOH, Mg, FeO,
CaCo,.

399. K BigPI3HUTN PO3YMH OLTOBOT KUCIOTY Bif: a) PO3UMHY eTaHony; 6) xno-
puaHoi Kncnotu?

400. 105 BUZaneHHa NnaM ipXi 3 ogAary ix MoXHa o6pobuTn po3UnMHOM eTa-
HoBOI Kmcnotu. CKnagiTb MonekynapHe Ta MOHHO-MONEKYNApPHe PiBHAH-
HA peakLii, Wo Npu LboMy BigbyBa€eTbCA, AKILO iPXKY onucat ¢opmysoto
bepym(lll) rigpokcuay.

401. 1na MapuHyBaHHA OFipKiB BaM NOTPiI6GHO 750 M/ CTONOBOrO ouTYy (MacoBa
yacTka KMcnotm 6 %, rycTrHa po3urHy AOPIBHIOE I'YCTVHI BoAK), ane y Bac
€ TiNbKKN ouTOBa eceHUina (MacoBa yacTka Kucnotn 70 %). O6uncnite macy
OLTOBOI eceHLii Ta 06'em BoaW, WO A0 HET HeobxigHO Aopatn, Ana npu-
rotTyBaHHA HeobXifHOT BaM KiflbKOCTi ouTY.

402.HaTpin eTaHOaT BUKOPUCTOBYIOTb AK KOHCEPBAHT ANA Xap4yOBMX NPOAYK-
TiB. Ha xapuoBomy KombiHaTi noctano 3aBgaHHA npurotysatn 100 n pos-
UMHY Ui€l coni 3 MacoBotl yacTkoto 0,05 %, ryctrHa po3umHy [OpPiBHIOE
ryctvHi sogu. O6umcnite macy Kpuctanorigpaty HaTpili eTaHoaTy TpwWri-
ApaTy, Wo Bam 3HagobuTbCcA AN Uboro.

403. Cinb Mniombymy 11 ouToBOI KMCNoTK — nntoMoym(ll) eTaHoaT — LWIMPOKO
3aCTOCOBYIOTb Y MeAnUMHI ANA CBUMHLUEBUX npumoYok. Lia cinb conopka
Ha Cmak, Tomy i Ha3MBaloTb TaKOX CBMHLIEBMM LlyKPOM, afie 3aBAAKM 1o-
Ham lniombymy BoHa Haf3BMYaHO OTpyiHa. CKNagiTb PiBHAHHA peakuii
AOoOYyBaHHA CBMHLIEBOTO LyKpY B3aeMofi€lo meTany 3 Kucnotow. O6umnc-
NiTb Macy i€l coni, Wo mMoxHa fobyTu 3i cBUHUIO macoto 1 T.

404. Oepym(ll) eTaHoaT BMKOPWUCTOBYIOTb ANA 06POOKM 3ani3HUX MOBEPXOHb
AnA 3anobiraHHA Kopo3ii. JobyTn Noro MoXHa B3aEMOJIE MeTany 3 KUc-
notot. O6uncniTb Mmacy 3anisa, HeobxigHoro ana gobyBaHHA i€l coni ma-
co 26,1 r.

405. KanbLin Kap6oHAT — OCHOBHUI KOMMOHEHT Hakuny B YalHWKy. [na ouu-
LeHHA YalHWKY Bif HaKkumy MOro 3anuam CTonosum outom. licna 3akiH-
UeHHsA XiMiuHOI peakuii BMAinMBcA ras ob6'emom 336 mn. O6UMCAiTL Macy
Hakuny, Wwo 6yna B YalHUKY.



§ 33. KapboHoBi KucnoTu. ETaHoBa Kucnota

406.B3aemopia coan 3 oUuTOM — OAWH i3 NpoLueciB, HEOOXiAHNX ANA BUMiKaH-
HA TicTeyoK (raciHHA cogm). O6UMCNiTb Macy CTONOBOro outy (MacoBa
YyacTKa Knucnotn 6 %), HeobxigHOro Ans B3aemMofii 3 HaTpili kKapboHaToM
macotw 5 r.

MPAKTUYHA POBOTA Ne¢ 4

BnactmBocTi eTaHOBOI KuUcnoTun

Ob6nadHaunHna: TITATUB i3 mpobipKamMu, mNpobipKoTpUMaY, IIIIATeNb,
nineTKH.
Peaxmueu: nopoiiok martio, MgO (abo iHmu# OoCHOBHUI OKCHUL),
Na,CO;, posunnu CH,COOH, NaOH, smakmycy.
| Upaeuaa Oe3meKu:
® - JIsI MPOBeIEeHHS MOCJiIiB BUKOPHUCTOBYHTEe HEeBeJUKi KiabKOCTi pe-
aKTUBIB;
+ ocTepiraiitecd MOTPAIJIAHHS PEaKTUBIB Ha IIKipy, B 0Yi, Ha O#AT;
y pasi moTpamaAHHA ITKOI PeYoBMHU 3MUITe i BeJIMKOIO KiJbKic-
TI0O BOAW Ta IPOTPITh YIIKOIMKEHe Miclle po30aBJIeHUM PO3UNHOM
O6opaTHOi KucaoTu (y BUIAAKY MOTPAIIAHHA JYTry) abo pPO3UYMHOM
conm (y BUOAAKY KWCJIOTH);
« IJs BU3HAUYEHHA 3allaXy PEYOBMH He IIiHOChTe HpPOOipKy M0 00-
JUYYs, a CIPAMOBYHTE MOBIiTpA pyxaMu PyKH 10 cebe.

Hocaix 1. Hanuitre y aBi mpo6ipku mo 1 My po3umHY €TaHOBOI KHC-
JoTu. ¥ IepIry AojaiTe AeKiJibKa KpalleJb PO3UMHY JIAKMYCY, a IIOTiM
HeHUTpaJi3yiiTe KHUCJIOTY PO3UMHOM JYry. ¥ APYry IpoOipKy HacuIITe
TPOXY MTOPOIIKY Mar"imo (Ha KiHYMKY mnareid). 3a AKUMU O3HAKaMU
MOJKHA 3pOOMTH BHCHOBOK IIOA0 Iepelbiry peakiiii B 060x mpobipxax?
CkiaamiTh piBHAHHSA peaKIiil y MoJeKyaApHil i HouHill ¢popmax.

Hocaixg 2. Hanuiite y ABi mpo6ipku mo 1 MJI po3umHy eTaHOBOI KuC-
JoTu. Y mepIiy mpoOipKy AomaiiTe TPOXM MarHiMl OKCUAY, a B APYry —
HaTpifi KapboHaTy. 3a AKMMH O3HAKAMHU MOKHA 3POOUTU BUCHOBOK IIPO
mepebir peakiii B 060x Bunagkax? CKJIagiTh piBHAHHA peaxiiiii y MoJie-
KYJSApHINA Ta HOHHO-MOJIEKYJAPHiA (opmax.

3po6iTh BUCHOBOK A0 IpaKTuuHOI poboru. [yia dopmysnioBaHHS BU-
CHOBKY BMKODMCTOBYHTE BiATIOBii Ha TaKi sammTaHHA:

1. V axwuii crocib MOKHa BUSBJISATH €TAHOBY KIUCJIOTY?

2. fxi BmacTHBOCTI eTaHOBOI KHCJIOTH XapaKTepU3YIOTh MOAiOHiCTH
BJIACTMBOCTEH OpraHiuyHMX i HeOpPraHiuHMX KIUCJIOT?
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MpwraganTe:
+ Yy CONMAX MiX KaTioHamu Ta aHiOHaMMN 3B'A30K WOHHWIA;
+ 3 Kypcy 6ionorii npuragante 3HayeHHA TePMIHIB «rigpodinbHUIA» Ta «rigpodO6HNIA».

Buwii kapboHoBi Kncnotu

Buwumu rap6onosumu rucnomamu (ckopoueno BKK) masuBaioTh
KapOOHOBi KHCJIOTH, Y MOJIEKYJaxX SAKUX MicTuThcA Big 12 mo 22 aromis
Kap6ony. K i ByrsieBoaHi, BuIlli Kap60HOBI KUCJIOTH MOKYThH OyTH Hacu-
YeHUMHU Ta HeHACUUYEeHUMMU.

3 Hacuuenux uwux KAPGOHOBUX KUCLOM HAMUACTIIIIE TPATLIAIOTHCA
CcTeaprMHOBA W MaJbMiTHHOBA KUCJIOTH.

CmeapuHosa Kucaoma:
CH,-CH,—-CH,-CH,-CH,-CH,-CH,~CH,~CH,~CH,-CH,-CH,-CH,~CH,~CH,~CH,-CH,-COOH

Ockinbku y (opmyui Gararo pasie mosroprooerbcs rpyna CH,, To
bopmyny moxna ckoporutu Tak: CH;—(CH,),,—COOH, a6o C,,H,,COOH

PSS S
L Cv €L ¢ Ce €& € o U

Mosekyau naibmMimuno8oi Kuciomu MicTaTh Ha aBa aromu KapGouy
meHIe, Hixk creapunosa: CH,—(CH,),,—~COOH, a6o C,.H;,COOH

CreapuHoBa Ta MaJbMiTHHOBA KHCJIOTH — TBepAi 0iii BocKomomiOmHi
pevoBuHHN 0e3 3amaxy, *KUPHI Ha OOTHK, HEPO3UMHHI y BOAi, aje I0-
Ope PO3UYMHHI B OPraHivHMX PO3UMHHUKAX, JEeTKOILJIaBKi (y cTreapumHOBOL
kucaoru t = 70°C, y manemitunosoi ¢t = 63°C). Ix BukoOpHCTOBY-
IOTh OJIs BUTOTOBJEHHSA CBiUOK, MacTUJI, KOCMETHYHUX 3acobiB i pisHHX
CcOpTiB MmJa.

Henacuuenux euwux xapbonoeux xucaom icuHye Habararo Oisble,
Hixk Hacuuenux. Cepel HUX HANIOIIMPEHIIINMU €:

oreinosa: C,,Hy;;COOH, a6o CH;—(CH,),~CH=CH—-(CH,),~COOH
ainonesa: C, ,Hy,COOH,

a6o CH,;—(CH,),~CH=CH-CH,-CH=CH—-(CH,),—~COOH
ainonenosa: C,.H,,COOH,

abo CH,-CH,-CH=CH-CH,-CH=CH-CH,-CH=CH—-(CH,)),~COOH
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Henacuueni Buii kKap6oHOBi KucaoTu — 6e36apBHi a00 CBiT/IO-KOBTI
MacCJAHMCTI piguHN 0e3 3amaxy, HepPO3UMHHI Y BOAi, ajie ;o0pe Po3umHHI
B 6araThboX OpPraHiYHMX POSYMHHMKAX. |X BaCTOCYBAHHSA B TeXHilll NpPUH-
IUIIOBO He BiApi3HSAEThCA BiJ HacHMUYEeHMX KICJOT, ajie BOHM HabaraTo
MiHHINI 1A JIOAUHYW AK IMOMKWBHI PEUYOBMHU y CKJAAi JKHUpPiB, IIPO IO
BU Oi3HaeTecs B HACTYIIHOMY maparpadi.

Mwno

Buriri kap60HOBI KMCIOTH Y BOMAI He PO3UMHAIOTHCSA, IPOTe iXHi couri
3 JY;KHUMHU eJeMeHTaMu Ho0pe PO3UYMHHI y BOZi, JO TOTO 3K BOHU BUIB-
JAI0Th MUUHY naifo. Ile cTae MOMKJIUBUM 3aBIAKU TOMY, IIO:

* COJIi MalOTh HOHHY OY/ZIOBY, a MOHHI CIIOJIYKM Kpallle PO3UMHAIOTHCS
Yy BOHi, HijK MOJEKYJIAPHi;

- B amionie BKK MoOXHa BUIIJINTH CHUJILHOHOJAPHY <«TOJOBKY» Ta
HemoJIAPHUHN «XBicT» (KapOOHOBUII JIAHITIOT):

abo ——
[ sonild MonapHa
HenonapHuin (rinpodobHmin) «xsicT» (rl,upoqmana)
«roniBka»
ITonapua uwacTuHa aHioHy rigpodinnHa, AxioHn BKK
amm el
TOOTO «IIparHe» IO BOAHOTO OTOYEeHHs. Byr- A ?
JIeBOAHEBUI JAHIIOl, HaBHOaKH, € Trigpodo0- S
HOI0O YaCTHUHOIO, TOOTO HAMArae€ThCs «BTEKTU» - ¢

3 BOJHOI'O OTOYEHHA. 3aBIAKU I[LOMY y BOJ-

) - CoepuuHa miyena
Homy posumHi cosi BKK yrBOpIOIOTHL cCme- ;

nudpivai vactuaku — xMiyeau: anionu BEKEK £ \&\ %w
opieHTyIOTHCA Tak, o6 rizpodobHi xBoc- ‘\%ﬁ?%z}f
T OyJaW CcHpAMOBaHiI BCcepeAWHY YaCTUHKH, ‘g\*\x\ ,éfr'g‘
a rigpodisbHi «TOJOBKM» — HA30BHi, TOOTO

Man. 34.1. YTBOpeHHA miuen
no Boxu (maiu. 34.1). aHioHamu BKK y po3umHi
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3aBaaku yrBopeHHIo Mmimesa cosi BEKK MaoTh 1ocuTh BeJIMKY PO3UMH-
HiCTh y BOAi U BUABJIAIOThR MUMHY Aifo. Taki peuoBHHU Ille HA3WBAIOTh
nogepxnego-axkmusnumu pevosunamu (ckopoueno ITAP). IloBepxHeBo-
aktuBHuUME € Bci comi BKK 3 fiomamMu JyXKHHX eJIeMeHTiB, 30KpeMa Ha-
Tpi#i creapar C,,H;,COONa, raniii creapar C,,H,;,COOK Tomo.

Coai BKK BUKOPHCTOBYIOTEL AJISA BUTOTOBJICHHS MuUJa. 3SBUUAiHe Toc-
momapchbke Mmoo Ha 72 % ckiaagaeTbed i3 coseit BKK, yce imimre y cxkaani
MuJa — Ie Boja, SaJUIIKM HATPill TrigpoKcumy it HaTpiii KapboHATY, IO
BUKOPUCTOBYIOTh AJiA mHoOyBauuaA coJsieti BKK, Ta immi gomimku. aa
BUTOTOBJIEHHS TyajeTHoro MuJa i3 coseii BKK BupansioTs HebaxkaHi 10-
MIiIDKK Ta JO4Aal0Th OAPBHUKM, apOMaTU3aTOPHU I iHIIMI PEeYOBUHU AJISA II0-
KpaleHusa ToBapuHoro Buriaany. Coxi Hatpito € ocHOBOIO TBEpAOIro MumJia,
a coui Kamito — piaxoro.

3BicHo, 1m0 He TiabKu cosi BKK € moBepxHeBO-aKTUBHUMU pPeUYO-
BUHAMU, MO0 HUX HAJEKUTL TAKOMK BeJIMKA KiJbKiCTh iHIMMX HOXigHUX
KapOOHOBUX KHCJIOT Ta BYIJIEBOAHIB, IKi BUKOPHUCTOBYIOTh IJIsI BUT'OTOB-
JIeHHSI CHHTETUYHUX MUHHUX 3ac0o0iB, 3 AKMMHU BU O3HAMOMUTECA IiJ yac
IOJAJILIIOT0 BUBUEHHA Ximii.

MwunHa pgia muna

Bu B:Ke 3HaeTe, IO 3aBAAKN MOJYKJIMBOCTI YTBOPEHHS MiIleJl IOBepX-
HEBO-aKTHUBHI PEUYOBUHU BUABIAIOTL MHUNHY OAifo. KpamauHku Kupy Ta
iHIIi yacTUHKY OpyAy € rigpodoOHUMM: AKIIO BOHU IIepe0yBalOTh II00JIMU3Y
MiIes, TO «XOBaIOTHCSA» BiJ BOAM BCEpPeOUWHI MiIlesl i B TakOMYy BUTJIAIL
ILJIaBAIOTDH Y BOAi. ¥ TaKuii CIiocid sKup cTae po3unMHHUM y Boxi (Mau. 34.2).

SAximo Opya mpuaun go sKoich moBepxHi, ais IIAP Gyzme takoro ca-
moio: yactuuaku IIAP orouyioTh Opyn, BiapuBaioTh HOTo BiJg IOBepxXHi
M OTOUYIOTH 3 ycCiXx OOKiB, 3aBOAKM UOMY UYACTUHKMH OpPYyAy CTAlOTL BO-
MTOPOSUMHHUMMU. SIKIO TPOMUTH ITOBEPXHIO BOJ0I0, TO OPYJ 3MHETHCS
3 MHJIOM i moBepxHsa Oyme umcroro (Maa. 34.3).

MoBepxHa
Man. 34.2. Miyena MAP AHioH MAP YncTa nosepxHa
i3 rigppodobHOI0 peyoBu-
HOI BCEpeauHi Man. 34.3. MuiiHa gia noBepxHEBO-aKTUBHUX PEYOBUH
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Y mMuna € oguH CyTTeBUiA Heponik. BogonposigHa Bopa y 6inblwocTi perioHis @
YKpaiHu € X0pcmKoto, TOBTO MICTUTb Y 3HAUHIN KOHUEeHTpaLii noHn Kanbuito Ca2*

Ta Marhito Mg?*, 3 akumn aHioHn BKK yTBopioloTb ocap.

Tomy nig Yac BMKOPWUCTAHHA MWMa Yy XOPCTKIN BOAi BOHAa CTa€ KalamyTHOO

(Man. a). Y pesikux perioHax YKpaiHu Bofa m’akd, TOGTO MIiCTUTb HE3HAUHY Kinb-

Kictb oHiB Ca?* Ta Mg?* i He 3aBa)kae BMKOPUCTaHHIO munia (man. 6). Xoua

y Takoi BOAM € iHWWIN HeJoNiK: AKLWO BN HAMUAWAN PYKWU, TO MU0 3 HUX 3MUTK

JyXe CKMafHo, AOBro BiAYYyBa€ETbCA MUIKICTb.

a YTBOpeHHA ocagy nig yac
Po3umH Muna: a — KanamyTHWUIA y »KOPCTKin BOAi; BUKOPWCTaHHA MuUna
6 — npo3opwuii y M'sKil Bogi y »KOPCTKin BOAj

Mig Yac BUKOPUCTAHHS MUNa B XXOPCTKIlN BOAi B MOCYAVHI 36Mpa€eTbca 6arato Henpu-
BabNMBOro Ha BUrNAL ocafy, i 6arato XTo BBaXae, WO Lie BigMUTUIA 6pya. 3BicHO,
L0 Lieln ocaf He AOAAE UACTOTH, ane i 6PYAOM BiH He €,— Lie Hepo3UMHHI coni BKK.
Mig yac NpaHHA y XOPCTKii BOAI HEPO3UYMHHI Y BOAi CONi OCiAaloTb Ha BOMIOKHAX
TKaHWH. ToMy nicnA NpaHHA Taki TKaHWHW Ha AOTUK XKOPCTKIilli, HXX A0 MpaHHA.
Yepes ue 1 BOAY NOYanM HasnBaTU >KOPCTKOIO.

MunbHi 6ynbbalikn TakoX iCHYIOTb 3a-
BaAKM AP, ix NeBHOO Mipol0 MOXHa Ha-
3BaTU BeJIeTEHCbKMMU Miuenamn. Munb-
Ha Oynbbalika ABNAE COOOK TOHEHbKY
NNiBKY BOAW, Ha MOBEPXHi AKOI LWiNbHUM
YaCTOKOJIOM po3TawoBaHi aHioHn [1AP,
AKi cnpsAMoBaHi rigpo$obHOI YacTHO
B 6ik nosiTpa. Boga BcepepuHi nniBku
JOCUTb LIBUAKO CTIKAE B HUMKHIO YaCTUHY rinpodobHa

6ynbballKm, yHacNifoK Yoro nniBka TOH- YacTvHa X Yy ;
LIA€E i 3rogoM NOMAETbCA. Bopa

—
~

I'inpom—JL— Y
YacTuHa U\n\u
MNosiTpsa
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LlikaBo, Wo y BUroTOBMEHHI MOPO3MBa Ta NpaHHi 6arato 4Yoro cninbHoro. Mopo-
3MBO € 3aMOPOXEHOI eMysibCieto. MpuraganTe 3 § 3: emynbcia — Ue rpyboanc-
nepcHa Cymilw ABOX PiVH, WO He PO3UYMHAIOTLCA OAHA B OAHIW, HaNpUKnag Cymill
onii Ta Boaw. | AiNCHO, roNOBHI KOMMOHEHTM MOPO3MBa — L@ MOMOYHUI XUp Ta
Bofa. OCKiNbKM BOHW OfMH 3 OAHVM He 3MilLyI0TbCA, TO i3 YaCOM XMP Ma€ CNANBTY
Bropy /1 MOPO31BO Ma€ po3LllapyBaTUCA Le A0 TOro, AK BOHO 3amep3He. [1na Toro
o6 po3wapyBaHHA He BigbyBanoca, fO MOPO3MBa JOAAIOTb eMysibraTopu. Emysb-
raTopu € NMoBepXHEBO-aKTVBHUMY PEUYOBMHAMM, BOHW OTOUYIOTb APiGHI KpanenbKu
XUpy rigpodobHNMM XBOCTaMW, a iXHi rigpodinbHi roONoBKM CNpAMOBaHi 40 BOAMW.
Taka emynbcia MOXxe iCHyBaTV TpmBanun Yac. MaioHe3 — Lie TakoX eMysbCis, WO
YTBOPIOETbCA B pasi 3millyBaHHA onii 3 Anuem. Emynbratopom y Lbomy BUMagKy
€ NeUNTVH, WO MICTUTbCA B AEYHOMY »KOBTUi. EMynbratopy — pocuTtb nowmpeHi
peyYoBMHY, iX BUKOPUCTOBYIOTb Y 6araTbox ranysax, 30Kpema AfiA BUrOTOBNEHHSA
XapyoBMX MPOAYKTIB, Ae HeobXiAHO 3anobirTn po3wWwapyBaHHIO KOMMOHEHTIB.

JliHesicmuyHa 3adaua
lpeubKoto hydro o3Hauae «Bopga», philia — «n6oB», phobos — «wxax, cTpax». [MoACHITb

3HAYEHHA TEPMIHIB «TigPOINbHNIN» Ta «TigPOPOOHNIAY.

%

o .
IS KniouoBa igen

HasABHiCTb y uacTUHKK BennKoro rigpodobHOro dpparmeHTa Ta HEBENMKOTO rif-
podiNbHOrO GpparmMeHTa 3yMOBIOE MOX/IMBICTb BUABJEHHA PEYOBMHAMM MO-

BEPXHEBOI aKTUBHOCTI Ta MUMHOI fil.

O KoHTponbHi 3annuTaHHA
407. AKi CNoNyKW BiHOCATb JO BULLMX KapPOOHOBKX KUCIOT?

408.HaBepiTb mMonekynApHi ¢opMynn Ta Ha3BU BULMX KapbOOHOBMX KWCMOT,
npo AkKi nwnocs B naparpadi. Aki 3 HAX € HaCUYeHMM, A AKI — HeHacu-

yeHnmmn?
409. Aki pe4yoBUHN € Muom? Yum BOHM Bigpi3HATbCA Big BKK?
410. MNoAcHiTb, yomy BKK Hepo3umHHi y BOAI, a iXHi coni — pOo34nHHi.
411. OnNVwWiTb MUAHY Jitlo MUna.

412. fik BU BBaxacTe, YoMy aHioHaMm [MAP «BurigHO» y BOAHNX PO34MHax yTBO-

ptoBaTu miuenu?

J 3aBAaHHﬂ AnA 3aCBOEHHA MaTepiany

413. Ha npuknagi cTeapvHOBOI Ta ManbMITUHOBOI KMCNOT MPOINCTPyNTe 3a-
NEeXHICTb TemnepaTypu MMaBNeHHA OPraHiYHUX PEeYOBMH OJHOro Knacy

Bifi MONEKYNAPHOI Macu.

414. Ak, Ha BaLwy AYMKY, BMIMBAE HACUYEHICTb OPraHiyHMX CMOYK Ha iXHI0 Tem-
nepaTypy nnaesieHHA? MpoiniocTpyiTe Le Ha NpuKnagi BUWKX Kap6boHo-

BUX KWUCJIOT, ONrcaHmx y naparpadi.

415. [10 AKMX KMCNOT — OAHOOCHOBHMX UM 6AraTOOCHOBHUX — HanexaTb BULLi

Kap6OHOBI KMNCNOTKU, NPo AKi Mwnoca B naparpadi?
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416. Mo3HaumBwy atom Kap6oHy B cknafi KapbOKCMAbHOI rpyny Monekynu
0NneiHOBOT KMCNOTM HOMEPOM OAWH, PO3CTaBTe HOMepK aToMiB KapboHy
BCbOro naHuira 3a nopagkoM. Mix akumu (3a Homepom) atomamm Kap-
6OHY YTBOpPEHUI NOABINHWUIA 3B'A30K Yy Wil moneKyni. BukoHanTte ue ana
iHWMX HEHACUYEHMX BULWKX KapOOHOBKX KMCNOT, OonncaHux y naparpaoi.

417. BukopuncToByloun iHpopmauilo Npo PO3UYMHHICTb BULKMX KapOOHOBMX
KMCNoT, 3pobiTb BUCHOBOK, MOAAPHMMMK YW HEMOASPHUMU PeYoBUHAMM
BOHMU €.

418. Y MOXYTb YaCTVMHKKN 6pyay 6yTu rinpodinbHUMM? Bignosiab NOACHITb.

419. Coni BUWKMX KaPOOHOBUX KNCOT 3 NY>KHUMMW efleMeHTaMy PO3YMHHI Y BOgi,
a 3 noHamu Kanbuito abo MarHito — Hepo3unHHi. CKnagiTb PiBHAHHA peak-
LiT 06MiHy Kaniii cTeapaTy 3 KanbLiii XJlopuaom.

420. Cymilw nNanbMiTMHOBOI Ta CTEAapVMHOBOI KUC/IOT Ha3uBalTb CTEapvHOM
i BUKOPWCTOBYIOTb A1 BUrOTOBNIEHHA CTeapnHOBUX CBiUOK. CKNagitTb pis-
HAHHA peakLii MOBHOIO 3ropsAHHA LMX KUCIIOT, AKWO B 060X BMMNagKax
NPoAyKTaMu peaKLiii € BYrneKUCIunia ras i Boga. Aknii 06'eM KUCHIO (H. Y.)
3HagobUTbCA NS CNanoBaHHS CBiYKM Macoto 200 T, AKLWO B CTeapuHi og-
HaKOBi Macu CTeapMHOBOI Ta NanbMiTUHOBOI KMCNOT.

421% Y popaTKoOBMX Jxxepenax 3Hangitb iHGopmauilo Mpo xapuyoBi Npoayk-
TW, B AKX BMKOPUCTOBYIOTb eMynbratopu. [OACHITb ponb emynbratopis
Yy KOXXHOMY BUMaKY.

AOMALLUHIA EKCNEPUMEHT Ne2

MopiBHAHHA MUIHOI Aii MMNa Ta NpPasbHOro NOPOLUKY

Bawm 3nadobramucs: Muio (Kpalille BUKOPUCTOBYBATHU Pilke MUJIO, BOHO
MIBUAIIE POSUNHAECTHCA ), IPAJIbHUH IIOPOIIOK IJIA PYUYHOIO IpaH-
Hs, BOJA BOIOMIPOBigHA, BOJa AUCTUIbOBAaHA (MOXKHA HpUAOATI
B amrerli abo B MarasuHax AJId aBTOMOOiIiCTiB), pO3UMH KaJabI[ii
xJiopuny abo maruiut cyabdary (ix MoKHa mpuadaTH B alTelli,
3a3BUUAN KAJBIill XJIOPUL IIPOJAETHCA IIif HA3BOIO «XJIOPUCTUHI
KaJIbIlili», a Mar"Hi# cyabdar — «MarHesisa»).

| lpaBuna Gesmexu:
® . A JOCJHiZiB BUKOPHUCTOBYITE HEBEJIMKI KiJIBKOCTI peduoBUH;
 ocTepiraiiTecs MOTPAILIAHHA PEYOBUH Ha MIKipy, oAAr, B 0Ui; y pasi
HOTPAIIAHHA PEUOBUHY CJiJi SMUTH BEJUKOIO KiJBbKIiCTIO BOIU.

OminnuTy eeKTUBHICTE MUITHOI Iil MOKHA 3a cIeliaJbHUMU IIOKAa3-
HUKaMN — MMiHOYTBOPEHHSM Ta CTi#iKicTio minu. IlimoyTBOpeHHA Xapak-
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Tepusye 06’emMm ab0o BHCOTY YTBOPEHOI IIiHM, a CTifKicTh HiHM XapakTepu-
3ye uac, 3a AKUU MiHa 3HUKAaeE, abo 3a AKUM yac Ii BUCOTa 3MEHINYETHCS
Ha IIeBHY BEJUUYUHY.

1. BisbMiTh TP 0JHAKOBi BUCOKi BY3bKi CKIAHKU. ¥ IEPIITY CKIAHKY
HaguiiTe 50 MJI IUCTUIHLOBAHOI BOAM, B IPYry — TaKy caMy KiJbKicTb
BOJOIIPOBiAHOI BOAM, a B TpeTio HamuiiTe 40 MJI IUCTUILOBAHOI BOAU Ta
momatite 10 My posumMHy KaJbIliii xJjopuay abo marHii cyabdary (mmas
MOJeJIIOBAHHSA BOAM 31 3HAUHOIO TBEPAiCTIO). ¥ KOMKHY CKJIAHKY JOdaiTe
MOJIOBUHY YalHOI JIOKKHW PIAKOT0 MUJIa Ta PO3UYUHITH 00EPEKHUMHU DPY-
xaMu. ¥ pasi BUKOPUCTAHHS TBEPAOTO MUJIa BUKOPUCTOBYITE HEBEJMKi
MIMATOUYKK 06’eMoM He Ginbmie 1 cMS, a micas gomaBaHHA HodUeKaliTecs
TIOBHOTO PO3YMHEHHA. ¥ KOAHOMY pas3i He BUKOPUCTOBYITe pPiiKi cuHTe-
TUYHI MUHHI 3aco0u IJId CKJa, Higjgoru adbo Mmocyay, BOHM MAalOTh iHIITWHN
ximiunnii ckaan! KoskHY CKIAHKY JIETKO CTPYCiTh mpoTsaroM 1 XBUIWHMU.
Jlinifikoio BUMipsliTe BUCOTYy yTBOPEHOl IIiHM i 3a3HauTe uyac, 3a AKUH
I BHCOTa 3MEHIIUThCA yABiui (abo Ha TpeTuHy).

2. TloBTopiTh momepenHiil mociin, ajie 3aMicTh MUJIa BUKOPUCTANTE
IpaJbHUU TMOPOIIOK s pyuHoro npanHsa. (Ilopomok ajia aBroMmaTuyHO-
ro IpaHHA Kpallle He BUKOPUCTOBYBATH, OCKIIBKY A0 HBOTO CIEIiaJbHO
IOMAIOTh MiHOTAacAYi PeUYOBMHU, IMOO IiHa He IOITKOAMUJIA IPAaJbHY Ma-
IUHY.)

3. Pesynbratu mocaigikeHHs oQOPMIiTh V BUIVIAAL TabauIli, a y BU-
CHOBKY MHOPiBHANTE MUMHY Ail0 MHJa Ta IPAJLHOTO IIOPOINKY B Pi3HUX
TUIIaX BOJAU.

§ 35. XKupm

Mpurapgaiite 3 Kypcy 6ionorii ponb uUpiB Ta NiNigiB y XMBUX opraHiamMax, 30Kpema
i B opraHi3mi niogunHu.

MNOHATTA NPO XUpW, CKNag Xupis

Y npomy maparpagi My mOUMHAEMO 3HAMOMUTHCS HE IIPOCTO 3 Opra-
HIiYHNMU DEeYOBMHAMU, a YKUTTEBO HEOOXimHMMU [ HAacC PeYOBUHAMU,
110 € HeBiJ’€MHOIO CKJIAJOBOIO HAINOrO0 XapuyBaHHA. OJHMMU 3 TaKUX
PEYOBUH € YKHUPHU.

o Mnpu — ue Knac opraHiyHMx Cnonyk, MONEKYNN AKUX CKNafjalTbeaA i3 3a-
g‘ ® ks MoneKyn 6araToaToOMHOro CNMUPTY riLepony Ta BULLUX KapOOHOBMX
KUCIOT.



§ 35. Xupwm

3araapHy GOpMyJy KHDPiB MOKHA NMPEACTABUTH TaK:

‘ O 1 3a/IULLKN MOJIEKYJT

3aJINWLIOK MONEKynun

rniyepony HC—O0+C—R, 4— BULMX KapBOHOBIUX

oo Kncnot
0 !
| '

ne R;, R,, R; — Byriesonnesi jaHmioru y CKiagi MOJIEKYJ BUIIUX Kap-
0OHOBUX KHCJIOT; 3aJIeKHO BiJ KMPY BOHH MOXKYTh OYyTH OJHAKOBUMU,
a MOXYTb OyTH ¥ pisuummu. Hampuriaazn, Tpucreapar — XKHUP, MOJEKYJIN
SKOT0 CKJIaJAalOThCs i3 BaJUINKY MOJEKYJN TJIINEepoJy i 3aluIlnKiB Tphox
mouiekyn creapunoBoi Kuciotu C, H;,COOH. V creapuHoBOi KucioTH
BYTJIEBOAHEBUH JaHIIor — me rpyma aromis C . H,,. Orske, y dopmyri
tpucreapaty R, = R, = R; = C, H,,:

J1s1 po3paxyHKiB i moJierieHHsa CKJIAJaHHA PiBHAHD PeaKIiil MOXK-
Ha CKJAaCTU MOJIEKYJIAPHY GOPMYJY JKUDPY, ajlie B Hill 0arKaHO OKpPeMO
BUOiIATH GOPMYJY 3aIUIIKy Tiinepouy i sanumkis BKK. HaBemenunit
TpucTeapaT MaTuMme MoJeKRyaapHy (opmyry C,H.04(C,,H;.CO),, abo
C54H 11006

Cxiaan :xupiB ycramoBuau (ppanmnysbki BueHi M. Illespeas i M. Bepr-
ago. 1811 poxy IlleBpenb Bu3HaAUMB, IO IIif Yac HarpiBaHHA KUPY
3 BOAHUM PO3YUHOM JIYT'Y YTBOPIOIOTHCA IJIiIepos i KapOoOHOBi KUCJIOTH.
A 1854 poxy Beprio 3mificHUB 3BOPOTHY peakIlilo II CHUHTe3yBaB KUP
HarpiBaHHAM IJIiIEPOJy 3 KapOOHOBUMU KHCJIOTaMMU.

Di3nyHi BnacTmBOCTI Ta Knacudikauia xKupis

HKupu — 6e36apBHi B’A3Ki pignum abo TBepAi peuoBUHN, JIETIII 3a BOLY
(ixHa rycTuHA KonuBaeThes B Mexxax 0,9-0,95 r/cm?), HeposunnHi y Bogi,
aJjie po3YMHHI B 6ararbox OpraHivHMX polumHHUKAxX (Mana. 35.1, c. 198).
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Teepai xupu:

* MiCTATH HmePEeBaKHO BAJIUIIKU
MOJIEKYJI HACUUYEHUX KUCJOT;
£ + MAalOTh TBAPUHHE IMOXOKEHHS
(BUHATOK — KOKOCOBE Ta KaKao
MAacJIo).
a 6 Pigki skupu:

+ MicTATH IE€pEBaKHO BAJIUIIKU
MOJIEKYJI HEHACHUYEHUX KUCJIOT;

+ MamTh POCIWHHE IOXOAKEeHHS
(BUHATOK — pUO’AYNI KUD).

Man. 35.1. Xvpu y Bofi He pO3UMHAITbCA,

BOHW fnerii 3a Bofy i CNIMBalOTb Ha MOBepXx-

Hio (a), ane fobpe Po3YMHATLCA B OpraHiu-
HUX PO3UYMHHKKAX, Hanpuknag 6eH3unHi (6)

ArperaTHuii cTaH JKHUPiB 3aJ€KUTh BiJl IXHBOr0O CKJIany. Uum OiabIiie
B3aJIMIIKIB MOJIEKYJI HACUUEHUX KUCJIOT Y MOJIEKYJIi :KUPy, TUM BHUINA HOTO
TeMIlepaTypa ImiaaBJeHHsA. ¢Kupu, 1110 3a 3BUUaHUX YMOB maepdi, Mic-
TATH MEePEBAKHO 3AJUIIKN MOJEKYJ HaCHUYEeHUX KHCJOT (CTeapMHOBOI Uu
nanabMiTuHOBOI): 45—70% Bim ycix saJUINKiB 3aJIe2KHO BiJ MOXOIKEeHHS
Kupy. [lo TBepAUX MKUPIB YACTO 3aCTOCOBYIOTH CJIOBA «CaJI0O» ad0 «MacJjio»,
HAIIPUKJIAL «BEepIIKOBE Macjo». TBepai :Kupu — Iie KUPU TBAPUHHOIO
MOXOM)KeHHs (AJOBUYMNI, OapaHAYnii, CBUHAYNI), 3a BUHATKOM KOKOCO-
BOTO Ta KaKao MacJa.

YV MoseKkynax pidkux Hupié MiCTATHCA MePeBa’KHO BaJUIITKU MO-
JEeKyJ HeHaCHUYeHUX KHUCJIOT (0JIeiHOBOi, JiHOJIeBOI Ta JiHOJIEHOBOI):
65—-85 % sanexkHo Bix moxomskeHHA. o pigKux KupiB uacrime 3a-
CTOCOBYIOTH CJIOBO «OJis». PimKi Kupum — Ie KUPHU POCJIUHHOTO IIO-
XomKeHHA (JIIAHA, COHAITHUKOBA, OJIMBKOBA 0Jii TOIO), 3a BUHATKOM
pub’auoro Kupy.

BupaTHuii dpaHLy3bKuiA Ximik-opraHik. Hapogmeca i »us
y Mapwxi. MNpautoBas y Cop6oHi, niuei Kapna Benwukoro,
3aBiflyBaB Kadefpoto MpuKnagHoi ximii y npupogHuyo-ic-
TopuyHomy Mmy3ei lMapuxa. OcHOBHa HaykoBa [AifSIbHICTb
NpWcBAYEHa BMBYEHHIO XMPiB: yneple fobys raiuepon i3
XWpiB, AOBIB XiMIYHMIA CKNag »uMpiB, BigKpnB cnocié goby-
BaHHA TBEpAUX »KUPIB 3 pigKkmx. 3a cBO€ XUTTA (103 pokun)
nigrotyeaB gyxe 6arato yuHiB. LLle 3a utta go 100-piy-
HOro toBinel Nomy 6yno BCTAHOBMIEHO MaM'ATHUK, a MOro
iM'A BHeCeHO Ao nepeniky 72 HanBuaaTHIMX GpaHLy3bKUX
yUYeHUX, BMKapObyBaHOro Ha neplomy nosepci Endenesoi  Miwenb Exen LleB-
BEXi. penb (1786-1889)




§ 35. Xupwm

BupgatHuii dpaHuy3bkuii GisMKo-XiMik Ta rpomMagcbKuii
Ziay, uneH lNapu3bKoi akagemii HayK. 3akiHumB [lapu3bkni
yHiBepcuTeT, npautoBaB y Konepx ae OpaHc. CnHTe3yBaB
6arato NpocTUX BYINEBOAHIB, 3 FAiLuepony N KapbOHOBMX
KNUCNOT JOOYB »KMP, AOBIB, WO Milepos — TPbOXaTOMHUN
CNYPT, BiAKPWB cnocib fobyBaHHA eTaHoy 3 eTuneHy. € oa-
HUM i3 3aCHOBHUVIKIB TepMOXiMii Ta XiMiYHOI KiHETVKW, yBIiB No-
HATTA «€K30TepMi4yHa» Ta «eHJOTePMiYHa» peakuii. 3'AcyBaB
3HaueHHA Kap6oHy, ligporeHy, HitporeHy Ta iHwWwux ene-
MEHTIB ANA XUTTERIANBHOCTI POCAVH. MMeBHUI Yac 6yB Mi-

HICTPOM OCBITU Ta MiHICTPOM 3aKOPAOHHUX cnpaB OpaHuii. M’ep Exen
[Mn6oko BipMB y cuny Hayku, yBakaB, WO 3 ii AJOMNOMOroto MapceneH Beptno
6e3 peBONIOLi MOXXHa BUPILWLNTX BCi coLiasnibHi npobnemu. (1827-1907)

Mupu B npupogi. bionoriyHa ponb xupis

HKupu nysxe mommupeni B npupoai. Pasom 3 Byraesogamu i Oi1kamMu
BOHU € CKJIQJOBUMH BCiX POCJIVMHHUX i TBADMHHUX OpraHisMis.

JHKupu ny:xe eHeproeMHi pedyoBMHMU, ITifi Yac OKUCHEHHS 1 T KuUpyY
Bugingerbeda 39 xlx (9,3 Kkaa) exeprii. Came ToMy B JKHUBUX OPraHis-
MaXxX JKHPHU — Ile pe3epBHe I)Kepesio eHeprii. 3a yMOBH IX HAAJHIIKY
B I»Ki BOHU BigKJaZaOThCs B IIEBHUX MICISIX OpPraHi3My: y TBapuH Iie
TiAIIKipHUN TPOIIAPOK KUPY, Y POCIUH — ILJIOAW YU HACiHHSI.

/KupoBa TKaHMHA TBAapUH BUKOHYE TAaKOXK 3axHCHY (PYHKIilo — 3a-
XUINA€ BHYTPINIHI opranu BiJi yoapiB i IIepeoxoJIOMKeHHs, a TaKOMK BU-
KOHY€E POJIb MacTuJja IJIA M’ sI30BUX BOJIOKOH. JKupu 3asBuuail CTaHOBJIATH
10—-20 % =Bix sarajapHOI Macu Tija JIIOSUHMA.

HKupu posunuaOTh Aeaki sitaminu: A, D, E Tommo. Tomy, BikuBamo4un
B I)Ky sKMpH, MU OTPUMYEMO HeoOXimHi HaM BiTaminm.

Man. 35.2. MpupopfHi Xupn: a — Kakao mMacio; 6 — 6apaHAYMA Xnp; 8 — NNAHa Onis;
2 — pub'aunin xunp
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JHupu — mimme myKepeno Buinux Kapbomosux kKucjaor. Opraxism
JIOOUHN MOJKE CHHTe3yBaTH HacHUUeHi BHUIMi KapOOHOBI KMCJIOTHU Ta OJie-
iHOBY KucJoTy. A och JiHOJeBa Ta JiiHOJIeHOBa KucJyotu (Bitamin F) e
He3aMiHHMME KHCJIOTaMHt, TOOTO TUMH, II[0 He CUHTEe3YIOThCA B OpraHismi,
TOMY KHPU, L0 IX MiCTATH, 000B’A3KOBO MAalOTh OYTH B PaIlioHi JOaH-
Hu. Ha Taki Kucaoru Oarari coeBa, 6aBOBHAHA, COHAIIHUKOBA, JJISHA,
KOHOILJIAHA, O0JimuxXoBa 0Jiii Ta CBUHAYE CAaJi0 i KUTOBUH KUD.

Un icHyloTb Xupwn, Hebe3neuHi gna nognuHu?

HedKi mieTosoru peKOMeHAYIOTh BiIMOBUTHUCA BiJl YKMBaAHHSA KUPIB.
Age me xmbHa IYMKa, OCKIIBKM KUPH € I)KepeloM He3aMiHHUX IJIs
goguau peuoBuH. IleBHa piu, OarkaHO OOMEIKUTH BXKMBAHHS TBAPUHHUX
JKUPIiB i momaTu M0 paIlioHy OijbIlle POCJIMHHHUX, ajie B PO3YMHHUX KiJb-
KOCTAX JKUPHU NYy'Ke KOPHUCHI.

VriMm, mesaki :Kupum MoOKYTh OyTH IIKIAJWBUMU AJA HAIIIOTO OPraHi3-
my. Ile Tak 3BaHi mpaHc-KUpHU, IPO AKi OCTAHHIM YacOM YacTO TOBOPATH
y 3acobax MacoBoi imdopmamii. Ix Taxox imomi HasmBawTL WMyYHUMU
scupamu. o x me Take?

Tpanc-:KupaMu MOKYTh OyTH TinbKu HeHacudueHi sxkmupu. 1106 posi-
OpaTtucs y BiMiHHOCTAX Mi’K 3BUYaMHUMU Ta MPAHC-KUPAMU, 34 Ma-
JIOHKOM 35.3 mopiBHANMO, B AKiii (opmMi MoKyTh icHyBaTH HeHacHueHi
sxkupu. Ha o60x mandoHKax (a Ta 0) HaBeJeHO MOJAEJb MOJEeKYJIHN 0JeIHOBOI
KucjoTu. AJjie 3BepHiITh yBary Ha (opMy KapOOHOBOTO JIAHIIOTa II00JIH-
3y moaBiiiHOro 3B’sA3Ky. Mogenb a — me yuc-popma (mmpuponaua ¢opma)
0JIe1THOBOI KHCJIOTH, a MOAeNb 0 — mpaHc-hpopma (MoaudikoBaHa).

Mix yuc- Ta mpaHc-KUpaMu PisHUIA IysKe He3HaUyHAa, aje 3a 0iojo-
riyHOIO Ii€l0 BOHU CYTTEBO pisHATHCA. Ilixg yac y:KMBaHHA MpPaHC-KUPiB

Man. 35.3. Pi3Hi dopmun oneiHoBOT KMCIoTn: a — yuc-popma (NpmpogHa);
6 — mpaHc-dopma (MogundikoBaHa)



§ 35. Xupwm

30iJBIIYyeTHCA PUBUK CepPIeBO-CY- i - N
OIUHHUX 3aXBOPIOBAHL, 30KpeMa
imemiumoi xBOpoOuM Ta iHMaAPKTY _;_,/-—'_-:m i
MiOKapma, a TAKOXK BUHUKHEHHSA —— wBerv 229 Tob
PaKoBHUX IIyXJHH, giaberTy, XBOPO- o Total Fat ""-"t 2 20% Die
. o ac] Fa «

0u meviHKY Ta XBOpoOm AsbIiireiime- --a““t"“; S —

. . . v2q) - Fat 3. e
pa. Beecitna opramisanis sgopos’s  wh 9 trans me, somg 29

tal les a
PEKOMEHZYE OOMEKUTH B)KUBAHHS e o0me —
. A . sodium 2

mpaHc-3KUpiB Ha piBHI He Oiablre |, 40 p———rn_* Y

2 % Bing sarajgbHOI KiJIbKOCTI sKHUPiB.

3Bigxu K OepyTbcA IIi IIKim-
auBi mpanc-Kupu? Y TPUPOTHUX
JKHpax 3aJHUIIKKN BUIMUX KapOOHO-
BUX KHCJOT CUHTE3YIOTHCA IepeBaKHO B yuc-dpopwmi. Ilix wac ximiunoi
00pOOKM JKUPIB yuc-popMa KMCIOTHU NIEPETBOPIOETHCA HA mpaHc-hopmy.
Ximiuniii 06pobmi (rigporewisarii) migmaioTh pocauHHI oJii gas H00Y-
BaHHS JellleBUX aHaJOriB TBapUHHUX (TBepAMX) KUPiIB, IX TAKOXK Ha-
3UBAIOTh zidpozernizoganumu. ToMy mpanc-KUPU MiCTATHCA B HEIIEeBUX
JKUpax: HacaMmIepen ¥ KoMOisKupax, 1110 BUKOPUCTOBYIOTH IIiJIIpUEMCTBA
rpoMaJCbKOT0 XapuyBaHHS OJsd CMasKeHHA Ta y (ppuUTiopax, a TaKoK
Y KyJiHapHOMY KHUPi, MaprapuHax i cupenax (CyMilll Mmaprapuay 3 HaTy-
PaJbHUM BEPIITKOBUM MAacJjOM), AKi BUKOPUCTOBYIOTH JAJIA ITPOMUCIOBOTO
BUTOTOBJIEHHSA OYJIOUOK, TiCTEUOK, KPEeKepiB, UKIICiB, IOIKOPHY, KAPTO-
miri ¢pi Tormo. OT)Ke, BXKMBAIOUH KUPHY 13Ky B TaK 3BaHuUX dacT-Qpyraax,
BU 3 BEJIMKOIO MMOBIPHICTIO BXKUBA€ETE caMe MPAHC-3KUPU.

Man. 35.4. Hanuc Ha ynakosLi,
Lo nonepeaX<ae MOKyMLUiB NPo XapyoBi
NPOAYKTN 3 YMICTOM MPAHC-*KNpis

P

/ .

1 @R KnioyoBa iges

Mnpn — Hag3BUYAMHO UiHHI PeUYOBMHM ANA BCIX XMBMX OpraHiamis. na nio-
AVHW XUPW € Pe3epBHMM [KepesioM eHeprii, a TakoX AXKepenoM He3aMiHHUX

HeHaCcnyeHnx BULnxX Kap6OHOBVIX KNCNOT.

KoHTponbHi 3anuTaHHA

422, fiKi peyoBUHN Ha3mBaloTb Kupamn? Lo cninbHoro B 6yAoBi MoneKkyn »u-
piB i KAPOOHOBUX KNCNOT?

423. 3anvLKN MONEKYN AKNX KACNOT MICTATbCA B MONeKynax »upis? Ak Bnau-
BA€ CKNaf »UpiB Ha ixHi ¢i3nyHi BnacTmBoCTi?

424, Onunwitb ¢i3NYHi BNACTUBOCTI XUPiB. AKi 0COGMBOCTI XNpPiB LO3BONAIOTL
iM BMKOHYBaTU Ti GpYHKUIT B opraHiamax, npo fAki nwnoca B naparpadi?

425, CxapakTepusyiTe MOLWMPEHICTb XWUPiB y Npupodi Ta iXHio 6ionoriuny
posnb.

426.Y YoMy nonsAra€ WKignuBicTb mpaHc-4upis? AK BOHM NOTPanaATb y HKy?

2
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J 3aBaaHHA ANA 3aCBOEHHA MaTtepiany

427. Cknagitb CTPYKTYpHY dopmyny TpuniHoneaty — Xupy, yTBOPEHOro niHo-
NEeBOI0 KUCNIOTOl.

428. Ak BM BBaXKa€Te, NPO AKI XNPU NAETbCA, KON rOBOPATb «MOHOHEHACUYeHi
Xnpu» abo «noniHeHacuYeHi Xnpu»?

429. HanuwiTtb ABi MOXNMBi GOPMYNN XuUpy, WO B MOneKyni MicTATb 57 aTomis
Kap6oHy 11 y 3anuwkax BKK € gBa noggiiHi 38'A3Ku.

430. Konu pieTonorn ropopaTb NPO KMPW, YacTO BUKOPUCTOBYIOTb TEePMIiHU
«omera-9», «omera-6» um «omera-3 HeHacuueHi Xupuy. AKi Xupn Ta AKi
0cobnmBoCTi 6yfoBM iX MOMeKyn no3HavaloTb Lumn TepmiHamn? [ina Bia-
NnoBifi Ha 3aNWTaHHA B CTPYKTYpHUX bopmMynax HeHacmyeHnx BKK npoHy-
MepyinTe aTomn Kap6oHY B NaHLo3i, MOYMHAOUN 3 KiHUSA, MPOTUNEXHOMO
KapOOKCUIbHIN rpyni.

431. Ha eTnkeTKax feaknx CopTiB MOpoO3uMBa NuWyTb: «<be3 poCANHHNX Xnpis».
MNpo wo cBigunTb Len Hagnuc?

432.fk B/ BBaka€Te, YOMY B XOAi eBOMIOLii CKNanoca Tak, Wo B OpraHiamax
pU6 CMHTE3YETLCA PIAKUIA XKUP, XOUa pubn — Le TBapuUHNU?

433. MNpodeciiHi nnaBui nepeag mMapadOHCbKMM 3ariMBOM, OCOGMBO SKLLO
3MaraHHA BifgOyBa€TbCA B XOMOAHIN BOZAi, 3MALLYyIOTb CBOE TifIO >KMPOM.
[lns yoro BoHM Ue pobnsaTb? AKi BNaCTUBOCTI XNpPiB € NPUYMHOK LbOro?

434.Y kanopumeTpi cnanuan ABa 3pasku XupHoi ixi. lig yac cnanoBaHHA
3pa3ka N2 1 macoto 6 r suginunoca 104,5 K>k Tennotwn, a 3i 3paska N2 2
macoto 2,1 r Buginunocs 37,6 k. Akuia 3i 3pa3kiB i 6inbl KanopiiHWi?

435.3paBHa NiogM BMKOPWCTOBYBANM ANA OCBITNEHHA OcCeflb Mac/AHi famnu.
OgHa 3 Takux namn onvcaHa B Kasui npo AnagiHa. Y macnsaHi namnu 3a-
NUBaNM PO3TOMAEHWUA TBAPUHHWIA XUp, ycTaBnanu OiTinb i nignantiosanu.
Cknagitb piBHAHHA peakuii NOBHOro 3ropsHHA TpucTeapaTy, ¢popmyna
AKOro HaBefleHa B TeKCTi naparpada, AKLWO NPOoAYyKTaMy 3ropsHHA € Tiflb-
KW Byrnekucnuii ras i Boga. O6uncnitb 06'em KUCHIO (H. Y.), WO BUTPATUTb-
CA Nif Yac cnanoBaHHA B Mac/IAHIN Nnamni Takoro »upy macoto 500 r.

436%. Y pofaTkoBMX AxKepenax 3Hangitb iHpopmalilo Npo MpaHc-4upu Ta xap-
YOBi NPOAYKTY, WO MICTATb FifpOreHi3oBaHi Xupwu.

§ 36. ByrneBoau: rnokosa Ta caxaposa

Mpurapaiite: aAkicHy peakuito Ha 6aratoaToMHi cnupTh (3a § 32).

MoHATTA Npo ByrneBoan Ta iX Knacudikauis

Y mpupoxi BeluKe 3HaUeHHA MaloTh 6yzneeodu (caxapujam) — oOp-
ra"iumi cmonyku i3 sarambroo (Qopmyaoo C (H,0), (m, n > 3). Hassa
IBOr0 KJACy CIOJYK HOXOOUTH BiJi IXHBOI BJIACTHBOCTI PO3KJIamaTHCH
Ha ByIJIeIlb Ta BOAY IIif yac HarpiBaHHs abo IIif Oi€o KOHIIEHTPOBAHOI



§ 36. Byrnesogu: rnokosa Ta caxaposa

KoHueHTpoBaHa Po36aBneHa
cynbdaTHa Kuc-  cynbdaTHa KuUc-
noTa i uykop noTa i uykop

Yac: 0 ¢ Yac: 15 ¢ Yac: 30 ¢
Man. 36.1. Mig pieto cynbdpaTHOI KNCNOTW BYrNeBOAM PO3KNaAaloTbCcA Ha Byrneub i Bogdy

cyabhaTHOI KHCJIOTH, IO TAaKOXK BimoOpaskeHO B iXHiii 3arajbHiii (op-
myai (man. 36.1).

Byriepoau mominAoTh Ha npocmi (MoHocaxapumu) i ckaadni (mu-
caxapunu ¥ mojaicaxapunn) (cxema 6). IIpMHIIMIIOBO BOHU BiApi3HAOTHCA
THUM, IO CKJIQJAHI BYTJIEBOIY 3a MEBHUX YMOB TiIPOJIiByIOTHCA OO IIPOCTUX
(pPo3KJIaal0ThCs), a IPOCTi BiKe rigpoJisyBaTuca He MOXKYTb. MoJsieKyaiu
IUcaxXapumiB CKJIAJAIOTLCA i3 IBOX, a HMoJicaXapuOiB — 3 BEJHKOI KiJb-
KOCTi 3aJMIIKiB MOJEKYJ MOHOCAXapUMiB.

Cxema 6. Kaacudgikaimia ByrieBomis

Byrnesopan
[
MpocrTi CknapHi
MoHocaxapugn | | Ouncaxapugn | | Monicaxapuan
[nioko3a, ppyKTO3a, ranakTosa, Caxapo3a, naKkTo3a, ManbTo3a Kpoxmanb, rnikoreH, Lenonosa

pu6o3a, ae3okcnpubosa

[Moko3a

Tsmtokoza — HaWmomuWpeHIiIUA BYTJIEBOJ y “KMBif mpupojmi, came

BOHA € OJHHUM i3 IPOAYKTiB IIporecy (poTOCHMHTE3y, B Pe3yJIbTaTi SIKOT0
POCIVHY HAKOMUUYIOTh eHepriio CoHId.

Fmoxkosa CH,,04 — GesbapBHa KpucrajiyHa peuoBuHa 06e3 samaxy,
ryctuaa 1,54 r/cm®, Temmeparypa miaaBieHHa 146°C. Ba marpiBammsa

203
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BUIIe 3a I[I0 TEMIIepaTypy BOHa PO3KJIAJAEThCA, HE HOXOAAYU OO TOUKU
KuninHsg. ['J1loKko3a coJyiogka Ha CMaK, ajie B IIiBTOpa pasa MEHII CO-
Joaka 3a caxaposy. lloope posumHsaeTheAa y Bomi: vy 100 r Bogm 3a 0°C
PO3UMHSETHCI 32 T TJII0OK03U, a 3a 25°C — 82 r, moraHo po3UYMHAETHCSA
B OpPraHiUYHWX PO3YMHHMKAX. II POSUYMHHU He HIPOBOLATH €JIeKTPUUHUI
cTpyM (TJII0KO3a — HEeJIEKTPOJIiT).

Mosekynma riaoOKosu MictuTh Aekimbka rpyn —OH, ak raimepoa,
TOMY BOHA Mae€, HOAi0OHO IO IJIileposy, B3aEMOIisATH 3i cBiiKeocamKeHUM
kyopym(Il) rizpokcugom (man. 36.2, a ta 6):

CeH,,04 + Cu(OH), — cmoiyka sSCKPaBO-CHHBOTO KOJIBOPY

Ilix wac HarpiBaHHsS TJIIOKO3a PO3KJIANAEThCA, IK i BCi ByrJieBonu,
Ha BYIJIEIb i BOOY: .
CeH;,04 — 6C + 6H,0
I';mroKo03a — OWH 3 OCHOBHUX IIPOAYKTiB OOMiHY PEYOBUH Yy JKUBUX OP-
raHismax. ¥ mpupo/i BOHA YTBOPIOETHCSA B 3€JIEHUX YACTUHAX POCJIUH Y IIPO-
meci ¢oTocuHTE3y, 10 BiAOyBaeThCA 3 MOTJIMHAHHAM COHSYHOrO CBiTja:
hv
6CO, + 6H,0 — > C,H,,0, + 60,T
Mo:xauBa TaKOMK i 3BOPOTHA peaKIlid:
C¢H,,0, + 60, — 6CO, + 6H,0
[Mum piBHAHHAM MOJKHA OIMCATH CyMapHUU IIPOIlEC, Y Pe3yJabTaTi
SAKOTO BCi TBapWMHUW OTPUMYIOTH €HEPTil0 IJis CBOEl JKUTTEMiSAIBLHOCTI:
TJIT0OK03a TOTPAIJIA€ B HAIl OPraHi3M pas3oM 3 i’Kel, KMCEeHb MU BIUXA-
€MO JIET€HAMM, a IPOAYKT PeakKIilii — BYIJIEKUCJIUN ra3 — BUAMXAEMO.
Taxox Ile piBHAHHSA OIMCY€E MIpoIlec TOpiHHA Ta Bubyxy riamokosu. Ilix-
TaJINTU TJIIOKO3Y MOCUTH CKJIQJHO, BOHA TOPUTh TiJIbKW 3a HASBHOCTI
KaTaJisaTopa, a BuOyxa€ B pasi Ayske cuiabHOTO moApioneHHs (gus. § 20).

V pocamHax TJIOKO03a IMEPETBOPIOETHCA HA CKJAMHI ByrJeBoou —
KpoxMaJib i I1eJI10JI03Yy:

nCyH,,0, — [C;H,,0;], + nH,0

E | - Man. 36.2. flkicHa peakuia Ha rnoKo3y:

S a — cBixeocagxkeHun kynpym(ll) rigpokeug;
6 — 3a HaABHOCTI INIOKO3M 0Caf 3HMKAE,
a 6 YTBOPIOETbCA ACKPABO-CUHI PO3UMH



§ 36. Byrnesogwu: rnoko3a Ta caxapo3sa

Man. 36.3. 3HauHi KinbKOCTi MOKO3M MICTATbCA Man. 36.4. [niokomeTp — NpPUCTpIn
y dpyKTax, 30Kpema BUHOrpagi ANA WBUAKOTO BU3HAYEHHSA
KOHLeHTpaUii rMKo3n B KPOBi

CunTesyBaTu TJIIOKO3Yy MeTOJaMU opraHiuHoi ximii mabarato ckJjai-
Himme. Ymepire 1eli cuHTe3 peanisyBaB Emins dDimrep.

3 POCJIMHHOIO IXKel0 BYIJIEBOAM IIOTPAILIAIOTH B OpPraHisM TBapuH, e
BOHH € OCHOBHHUM KepeiioMm eHeprii. Tak, 3 1 r ByriieBoaiB oprauism oTpu-
mye 6msbKo 17 KIK (4 KKad). SIKIIOo 151 eHeprisd He BUTPAYAETHCS IIOBHIC-
TIO, OPTraHi3M BigKJamae ii «Ipo 3amac», COPAMOBYIOUM HA CHUHTE3 JKHUPIiB.

VYuepiiie II0K03y BUAIJININ 3 BUHOTPAAy, TOMY ii TAKOK HA3UBAIOTh
BUHOTPAAHUM IYKPOM. ¥ UYHCTOMY BHUIVISALL TJIIOKO3a MiCTUTBCSI B CO-
JOOKUX Aromax i GpyKTax: BOHA 3YMOBJIIOE COJIOAKICTHL IEBHUX YaCTUH
pocauH (Arim, IJIOAIB, KOPEHEMJIOAiB TOIo). PazoM 3 (pPPYKTO30I0 BOHA
MicTuUTBCA y CKJani Meny. ¥ KPOBi JIOAMHU BMiCT I'VIFOKO3U CTAaHOBUTH
6sm3pko 0,1 %, BigxXmiaeHHs I[Or0 IMOKA3HWKA BiJf HOPMH CBiIUHTH IIPO
3aXBOPIOBAHHA Ha IIYKPOBUU AiabeT. YMicT IJIFOK0O3W Y KPOBi (UacTo e
MOKAa3HUK HAa3MBAIOTh IIPOCTO «I[YKOP YV KPOBi») KOHTPOJIIOIOTE, 3MiHCHIO-
oun KJIiHiunwii ananais xposi. Ileii ananis mosxHa 3poOuTH i BmoMma 3a
JIOIIOMOIOI0 CIIeIiaJbHOTO IIPUCTPOI0 — Tuiokomerpa (majs. 36.4).

Himeupbkuin ximik-oprarik, naypeat Hobeniscbkoi npemii
3 ximii 1902 poky. Buuly ocBiTy 3g06yBaB B yHiBepcuTeTax
BboHHa i Crpacbypra. Micna 3axucty guceprauii y 22 poku
cTae BuKnagavem y Crpacbyp3bkomy yHiBepcuteTi. Diwep
yneple BU3HauMB OynoBy AeAKWX OPraHiuYHMX PEYOBUH,
30Kpema KodeiHy, Teo6poMiHy, MypuHY, CEUYOBOI KMUCIOTU
N [esKknx CcaxapuvpiB, 30Kpema roKosn n ¢pykTosu. Bu-
HalWoB MeToaW X CUHTe3y. YcTaHOBMB 0cCObGAMBOCTI pe-
aKuih 3a yyacTi ¢pepMmeHTiB, 3anponoHyBaB KnacudikaLito
6inkiB. 3a QOCNIAKEHHA N CMHTE3 caxapuaiB i MOXigHWX ny-
puHy 3806yB HobeniBcbky npemito. Ha oro yectb Himelb- Eminb FrepmaHn
Ke XiMiYHe TOBapuCTBO 3acHyBaso meganb Emina Qiwepa. Qiwep (1852-1919)
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T'JIF0OK03y B IPOMUCJIOBOCTI A0OYBalOTh TigpoJidoM KpoxmaJiimo abdo
IeJioJio3u. AJjie ymcTa TJIIOKO3a He Mae€ IIMPOKOTO 3acTOoCyBaHHA. Taky
TJIIOKO3y BUKOPHUCTOBYIOTH y pisHMX Oiosoriunmx Ta OioxiMiuHUX XO-
CIHimKeHHAX. ¥ MeIUMUHI ii BUKOPUCTOBYIOTH IJIsI IIPOBEIEHHS TJIIOKO-
30TOJIEPAHTHOT'O TeCTy — MOOCJi:KeHHdA, IO MO03BOJIIE AiarHOCTYBaTHU
IyKpoBuii giaber. A pO3UMH I'IIOKO3M BBOASATH JIIOAWHI BHYTPIIIIHEOBEHHO
B pasi gJeAKnX 3aXBOPIOBaHb. ¥ XapyoOBiil IPOMUCIIOBOCTI AK IIiICOJIOMKY-
BaY il BUKOPHUCTOBYIOTH y HEBEJIHMKHUX oOcArax: BOHA AOPOKUa i MEHIII
COJIOZKA 3a I[YKOP.

[nAa rMioKo3n xapaKTepHoOIo € peakuia 6poOiHHA.
Mig pielo MONOYHOKMCINX GaKTepill 3 FNIOKO3M YTBOPIOETHCA MOMOYHA KUCIOTa:

MOJIOUYHOKMCITT BaKTepii

C4Hy,06

H, 2CH,-CHOH-COOH

s peakuis BigbyBa€eTbCcs Mifg 4Yac CKUCaHHA Mo-
NloKa i € OCHOBOW BUIOTOB/IEHHA PiI3HOMAHITHUX

MOJIOYHOKUCSINX MPOAYKTIB — KUCAAKY, NOTypTiB,
cupy, cMeTaHu Towo. MonoyHokucne 6pogiHHA Bia- . i!J 73
6yBa€TbCA Nif Yac KBalWeHHA KamycTu Ta iHLWNX i a4

; : o : &
OBOUIB, WO 3anobirae po3BUTKY FHUAbHUX 6aKTepin  F _’_j[-,} 3
i cnpuse TpmBanomy 36epiraHHio npoaykTis. Llen A. o
. .y A = -
npouec TakoX Moxe BigbyBaTncAa B pPOTOBiN no- ) A &
A ) — -

POXXHUHI, WO CNPUYMHAE Kapiec 3y6iB.
MonouHoKuncai npoayKTn

Caxaposa

Haiibinbine smauenHs cepex aucaxapupiis mae caxaposa C,,H,,0,;.
Ile ximiuma HasBa 3BUYAKHOTO IIYKPY, IO BUAIJIAIOTH i3 I[YKPOBOTO OY-
pAKy abo IIYKPOBOI TPOCTUHMU.

Caxaposa — OesbapBHa KpHCTaJNiuHa pedyoBMHa 0Oe3 3amaxy, ryc-
tuHa 1,59 r/cM3, Temmeparypa miaBieHHa 186°C. Caxaposa coOJIOZKA
Ha cMaK i B miBTOpa pasa coJjofIla 3a IJaKo3y. lyske mobOpe po3uu-
HAeTbea v Boxi: v 100 r Boau 3a 0°C posumusersca 179 r caxaposu,
a 3a 100°C — 487 r.

Tak camMo AK i I'TI0OK03a, caxapos3a PO3KJIAZAEThCA i Yac HarpiBamHsd:

t
—
C,,H,,0,, 12C + 11H,0
I1sa peaxiis BinOyBaeThCs ITiJT Yac BUTOTOBJIEHHA KapaMeJii i BUIiKaH-

HA TiCTEUOK i TOPTiB, 3aBAAKM il YTBOPIOETHCS COJIOAKA KapaMeJsi3oBaHa
CKOPHUHKA 3i cmenu@ivHyM HPHCMAaKOM HajieHOTo IyKpy (Mmai. 36.5).



§ 36. Byrnesogu: rnokosa Ta caxaposa

dAx i GinmpmIicTh opraHiuHUX pevo-
BUH, Caxapo3a MOKe T'OPiTH 3 YTBOPEH-
HAM BYTJIEKHCJIOTO Ta3y I BOOU:

C,,H,,0,, + 120, — 12CO, + 11H,0

AJle SKIITO IIPOCTO HAMAaraTuCs Mif-
HaJUTH IIYKOP, TO BiH He 3aliMeThCH,
IJsd IBOTO IIOTPiOeH KaTajaizaTop —
coui Jlitiro. CunbHO mOAPiIOHEHUH ITy-
KOp MOJKe He TiJIbKU ropitu, #oro sa-
BUCH Yy IMOBiTpi MOKe BUOYXHYTHU, IIPO Man. 36.5. MnaBneHHA caxaposu cy-
mro unwtoca B § 20. NPOBOAXKYETbCA 3MIHOIO KONbOPY Ta

Caxapo3y HasuWBaioTh ducaxapu- NOABOW cneundiyHoro 3anaxy Kapameni
dom, OCKiIbKM MOJIEKyJa caxaposu
CKJIAJAa€eThCA i3 BaJUINKIB MOJIEKYJ OBOX MOHOCAXapuAiB — TJIIOKO3U
Ta GPYKTO3HU, CIOJYUEHUX MiK c000I0.

ITix uac rigpoJidy caxaposum B KHCJIOMY CepemoBHINI abo mim miero
(hepMeHTIB 3B’ A30K MiK IIMMU 3aJUITKAMU PO3PUBAETHCA, i YTBOPIOIOTHCS
MOJIEKYJIU TJIIOKO3U i (hpyKTO3HU, AKi € izomepamu:

C12:[—122011 + HZO = CGH1206 + CGH1206
caxaposa + Boga —> [/l0Ko3a + ¢pyKTo3a

Taxe mepeTBoOpeHHs BigOyBaeThcA B oOpraHisMax Om:kia: s30mparoun
HeKTap 3 KBiTOK, BOHU B:KHBAIOTh CaxXapos3y, dKa IMOTIiM TigpoJisyeTbes.
Tomy mMenm — Iie cyMim IyrroKos3u ¥ (ppyKTOo3m, 3BUUANHO, 3 HOMIIIKaAMU
inmux pevoBuH (Majy. 36.6).

YV 3HauHUX KiJbKOCTAX caxapos3a MIiCTHUThCA TiJIbKKM B TPHOX pPOC-
JUHAX: IYKPOBOMY OYPAKY I IIyKPOBiifi TPOCTHHI, AKi BUKOPHUCTOBYIOTH

Man. 36.6. Meg — npofyKT nepepobku Man. 36.7. Llykop Ha 98 % cknapgaeTbca
caxapo3u 6mpkonamm — CKNagaeTbca 3 of- i3 caxaposu, iHwe — Bofja
HaKOBUX KiJIbKOCTEN TMIOKO3U i GpyKTO3M

207
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BupatHW  yKpaiHCbKuMiA  XimiK, mpodecop KuiBcbkoro
yHiBepcuteTy. Hapogueca y Bapuwasi. 3akiHumB KuiBcbKuin
yHiBepcuTteT, B AKoMy Bifi 1870 poKy BUKIaAaB TEXHIYHY Xi-
Mito. BBYaB enekTposi3 opraHiuyHMX i HEOPraHiYHUX CronyK.
OCHOBHI HayKOBi AOCArHEHHA HanekaTb A0 TEXHIYHOI XiMmii,
30Kpema BUHOPOOCTBA, LYKPOBOro BUPOOHMULTBA. YAOCKO-
HanyB TEXHOJOTiI0 BUPOOHMLTBA LYKPY 3 LyKpOBOro 6yps-
Ky. [locnigXyBaB TEXHOJNOri0 YTBOPEHHA LIYKPOBUX KpuUCTa-
niB, YMOB/ YTBOPEHHS, CKMag i NepeTBOpPEHHA BypAKOBOro
ctygHA. OpraHisyBaB TeXHiYHy LUKOMY 3 LyKPOBapiHHA, ony-

6nikyBaB 33 Tomu «LLlopiuHnKa LyKpobypaKoBoi npomMucio- Mukona
BOCTi». ByB OfHVMM 3 opraHi3aTopiB rasoBoro ” enekTpuy- AHppinoBuy ByHre
HOro OCBiTNEeHHA KneBa, BOJOMOCTAYaHHA Ta KaHani3adlil. (1842-1914)

I TPOMMCJIOBOTO BUPOOHUIITBA IIYKPY, a4 TaKOXK y IIyKPOBOMY KJEHi
(3 HBOTO MOOYBAIOTH KJIEHOBUH CUpPOI). Y HeBeJIUWKill KiJTbKoCTi caxaposa
MicTUThCA B HEKTapi KBiTiB AJA mpuBabiieHHS KOMaxX, a TaKOXK Y PPYK-
Tax Ta Arojgax.

B Vkpaimi mykpoBa ONpOMUCJIOBiCTL — OJHA 3 HaMcrapimmux i maii-
BaYKJIMBIIINX Trajay3ell XapuoBOi IPOMUCJIOBOCTi, IPOAYKILisA IKOI € BaK-
JIUBUM TPOAYKTOM eKcmopry. CyTTeBuil BHECOK y PO3SBUTOK IIYKPOBOI
raaysi B Ykpaini 3pobuB BumaTHuil yKpaiuncbkuii yueunuit M. A. Bynre.
Crorogui B Ykpaiui € 6aumsbko 100 myKpoBmX 3aBOXiB i3 3arajbHOIO
MaKCHUMAaJbHOIO TOTYKHiCTI0O 0JM3bKO 7 MJH TOHH Ha pik. Ha mux
MiAIPpUEMCTBAX MOXKYTh BUTOTOBJATU IYKOP AK 3 OypaAKy (Miciesa
CUPOBMHA), TaK i 3 TpocTuHU (€KCIOPTYIOTh 3a3Buuait i3 Kyowm). Haii-
OinpmuM 3aBogoM € JloxBumbKuii myxkposuit kKomOinaTt (IlosTaBchbKa
0071.) i3 momeHHo0 moTy:KHicTI0O 9300 TOHH NMYyKpy. 3a OCTaHHI poKU
B YKpaiHi BUPOOJAIOTH OJM3bKO 2 MJH TOHH IYKPY IMOPiYHO, YacTHHA
SAKOTO ¥JIe Ha eKCIIOPT.

+ KopnuyHeBuin Lykop — ue 3BMYaNHUN TPOCTUHHUI LyKOP, AKUN Y Npoueci Bu-
pPO6GHMLUTBA HE BOOUNCTUNN Bif AOMIlWOK. LlikaBo, Wo B 1A0ro BUPOOGHULTBI MeH-
e TeXHOMOriYHMX npoueciB (BiACYTHA OCTaTOYHa OYMCTKA), y BUPOOHMUTBI BiH
[eleBlUe, ane B NpoAaxy Habarato JOPOXKYMIA 3a 3BMYAMHUIA Binnin Lykop.

- CfloBa «caxapo3a» Ta «UYyKOp» MOXOAATb Bif [AABHbOIHAINCBKOrO «capKapay,

O O3HaYasno LMATOYKN KPUCTaniyHOI peyoBrHWY, AKi YTBOPIOKTLCA Mif Yac 3ry-
LLEHHA COKY LyKPOBOI TPOCTUHM.



§ 36. Byrnesogu: rnwokosa Ta caxaposa

JIABOPATOPHUIA JOCIIIA Ne 12

B3aemogpia rnoko3un 3 kynpym(ll) rigpokcngom

O6na0HaHHA: MITATUB i3 IPOGipKaMu.
Peaxmueu: po3unHU I'JIIOK03U Ta caxaposu, CuSO,, NaOH.
| lpaBuna Gesmexu:
® 1A BUKOHAHHA JOCJIiIiB BUKOPUCTOBYHUTE HEBEJUKI KiJILKOCTI pe-
aKTUBIiB;
+ ocTepiraiiTecsa ImMOTPAIIAHHA PeaKTHBiB Ha INKipy, B oui, HA OLAT;
y pasi moTpamJadHHA iIKOI PeYOBMHU 3MUITe 1i BeJIMKOIO KiJbKic-
TI0O BOAW Ta IPOTPITh YIIKOI:KeHe Micile po30aBJIeHUM PO3UNHOM
0opaTHOI KMCJIOTH.

Hobyasre kympym(Il) rinpoxcun: 1o 1-2 M posuuHy Jyry B Ipobipiri
monmaiiTe Kimbka Kpameab pos3umHy KynpyMm(II) cyasdary. o ocamy, mio
YTBOPUBCS, AoAaBaiiTe KpalJWHAMM PO3YMH TJIIOKO3W [0 PO3IUYMHEHHS
ocany KynpyMm(II) rizporcuny. Ilepemimnaiite cymiii. IIlo Biz6yBaeThca?
B akwuii xkouaip 3abapBiroeThbcAa pos3umH? IKi BUCHOBKM IIpo OyZOBY MO-
JIEKYJIW TJIIOKO3UM MOJKHA 3POOMTHU 3a pesyJabTaTaMM AOCTiny?

IloBTOpPiTHL mOCHiZm, ajse 3aMicTh PO3UMHY TIJIIOKO3W BUKOPIUCTAUTE
posuuH caxaposu. Uu € BigmimmocTi y Bammx cmocrepe:kenuax? Ywum
BMiHATHCSA Pe3yJAbTATH AOCHIAY, AKIIO 3aMiCTh TJIOKO3W Ta caxaposu
BUKOPHUCTATH TJIimepoJ?

2

-

l s\ Kniouosa ipen
ByrneBoan € matepianbHUMK HoCiAMW eHeprii, BOHM 3abe3neuyoTb nepeHoc

eHeprii CoHUA Big pOCAVH JO TBApUH.

9 KoHTponbHi 3annTaHHA

437. lanTe BN3HaYeHHA Knacy BYI/IeBOAIB.

438. flk knacudikyloTb Byrnesoaun? Hasepitb npuknagm npefcTaBHUKIB KOXHOI
rpynu ByrneBogis.

439. CxapakTepu3ynTte Gi3nyHi BNacTMBOCTI FMIOKO3M 1 Caxapo3u.

440.Y pe3ynbTaTi AKOro npoLecy yTBOPIETbCA IMOKO3a B Npupogi?

441. flka peakuin € AKICHOO ANA BUABMEHHA MMOKO3U?

442.0nvwWiTb NOWMPEHICTb | 3aCTOCYBaHHA NIOKO3M N caxapo3n. Ha akumx
BJIaCTUBOCTAX BOHO I'PYHTYETbCA?

s

3aBAaHHA ANA 3aCBOEHHA MaTepiany

443.13 HaseaeHux dopmyn Bunuwite dopmynun syrnesogis: C;H.O, C.H, O,

C12H2602’ C12H22011’ CGH‘IZO‘
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444,06uncnitb MacoBi YacTku Kap6oHy 11 Boaw: a) y rioko3i; 6) y caxaposi. fika
3 UMX pevyoBUH binblue H6arata Ha KapboH, a Aka — Ha Boay?

445.TlopiBHANTE KiNbKICTb TENIOTU, LLO OTPMMYE OpraHiam 3 1 rxnpy ta3 1r
rMIOKO3W. K B BBa)a€Te, YOMY BYINI€BOAN € OCHOBHUM [)KEPEesioM eHep-
rii y TBapviH, @ Xnpy — Nnlie pe3epBHUM AXKepesniom?

446.Bn3HauTe HeBigoMy peuoBrHY X i CKNadiTb pPiBHAHHA peakuii, Wo Bigno-
BiflatoTb Takii cxemi nepetsoperb: C.H,,0, — X — CaCo,.

447.Y mepgunuvHi anA iH'EKUin BUKOPUCTOBYIOTb PO3YMH T/IIOKO3M 3 MacOBOIO
yacTkot 6nm3bko 5 %. O6umncniTb Macy rnoKosu, HeobXigHy ana npuro-
TYBaHHA TaKoro po3umHy macoto 1 Kr.

448, [Tpu 3ropAHHI MIOKO3M KiNbKICTIO pevyoBrHN 1 monb BUAInAaeTbca 2800 kX
eHeprii. CKknagiTb TepmMoXxiMiuHe PiBHAHHA Li€l peakuii.

449, 3a faHMMK 3 NonepeaHbOro 3aBAaHHA CKNAAiTb TEPMOXiMiYHE PIiBHAHHA
peakuii doTocnHTEe3Yy.

450. [Mig vac rigponisy caxapo3u yteopunoca 360 r cymii rmoKo3un n ppyKTo-
3u. BusHaute macu caxaposu 1 Boaw, WO npopearysanu.

451. OgHe pepeBo 3a foby B cepefHbOMY MEPETBOPIOE Ha BYrNeBoauW Byrie-
KUCnumm ras mMacor 55 r. lka maca rnoKo3m nNpu LUboMy yTBOPIOETbCA?
452, 1na npouecy GOTOCUHTE3Y 3efleHi POCIMHN HAWOT NAAHETU WOPIYHO No-
rMHaoTb 200 MNpA TOHH BYTIEKUCIOrO rasy. AKuin 06'em KUCHIO (H. Y.) BU-

[iNAETbCA NpU UboMy B aTmocdepy?

453% Y Tenesi3inHiNn peknami MOXHa MovyTK, WO MICNA BXMBaHHA iXKi B pOTOBI
NMOPOXXHUHI NOPYLWYETLCA KUCNOTHO-NYXHWIA 6anaHc, i wob roro BigHO-
BUTK, Tpeba XKyBaTu rymKy 3 Kapbamigom. Ak B/ BBaXa€Te, AKAM YMHOM
NopyLlyeTbcA Lel 6anaHc? 3a paxyHOK AKOro NpoLuecy BiH NOPYLIYETbCA?
flka ponb Kapbamigy y BifHOBNEHHi GanaHcy?

454% Ha eTuKeTLi XapyoBuX NPOAYKTIB 060B'A3KOBO BKa3yOTb YMICT MOMMBHUX pe-
YOBWH: XWpiB, GiNKiB Ta ByrneBogiB. Po3rnaHbTe eTUKETKM XapUoBMX NPOAYK-
TiB, AKi B/ YacTO BXXMUBA€Te (HaMoi, CHEKM, LLOKONAAKM TOLWO), 1 OLiHiTb Macy
LYKPY, LLO BY CNOXUBAETE 3 LMK NPOAYKTaMK WogdeHHo. MNopisHANTe oTpu-
MaHy Macy 3 PeKOMeHAOBaHOW AieTonoramy JoO60BOI [03010 BYrNeBOLIB.

§ 37. ByrneBoan: Kpoxmarnb Ta Lenionosa

Mpuragaite:
+ AKi PO3UMHU Ha3uBalTb KonoigHumu (3a § 3);
+ AKi peyoBMHM Ha3MBaloTb nonimepamun (3a § 28).

Kpoxmanb

HaiiBa:KIuBIiMIIMYU IPUPOSHUMH N0Jicaxapudamu € KPpoXMaJb i I1esro-
go3a. O0MABI PeUOBUHU € MHoJIiMepaMi 3 IIOAi0OHOI0 3arajbHOI0 XiMiuHOIO
dopmymow: [CsH,O,],. BinpisHAITECA BOHU TiTBKHU OyTOBOIO MOJEKYI.
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Man. 37.1. Kpoxmanb cKnaga€etbca 3 ABOX Man. 37.2. Bu3HauntK HasABHICTb
TUNIB MONEKYN: d — Hepo3ranyeHux (ami- KpPOXMasio B MPoAyKTax MOXHa
no3a) i 6 — po3srany>keHux (aminonexkTuH) 3a JOMOMOrOI0 PO3UUHY Mogy

Kpoxmanpr — aMop(HUil IIOPOMIOK 3 XapaKTEePHUM XPYCKOTOM, I'yc-

trHa 1,5 r/cM®, 3a 3BHMYAfHMX YMOB y BOAI He POSUMHAETHCA. Y pasi
MOTPAILIAHHSA B Tapsadyy BOAY KPYIMHKH KPOXMAaJII0 IIOTJIMHAIOTHL BOAY
M cuJIbHO HaOyXaloTh, IXHi OOOJJIOHKM PYHHYIOTHCHA, 3€PHA PO3PUBAIOTH-
cs i YyTBOPIOETHCA KOJOIZHUII posumH. Voro HasmBaoThL KjeilcTepoM Ta
iHOmi BUKOPHCTOBYIOTH SAK KJieii. TemmeparTypu IjaBJaeHHS I KUIIIHHS
KpoxMaJib He MAa€, OCKiJMbKMY IIiJ yac HarpiBaHHA PO3KJIALAETHCA.
Kpoxmanp ckaamaeTbesa 3 MOJIEKYJI ABOX TuiliB. Yepes 1e iHoai roso-
pATH, IO BiH CKJIAAETbCA 3 OBOX DEUOBUH: aMiAo3U T amiionexmuHy.
Awminoza (ii Bmict 6auspko 20 %) mae gimiiiai monekyau (manx. 37.1, a)
i xpaie pos3unHAeThCA Y BoAi. OgHA MOJIeKYJaa aMiJio3n MiCTUTEH 0JIU3BKO
TUCAYI 3aJUNIKIB MOJIEKYJI TJII0K031. MOJIeKyJIN aMiJIOIeKTUHY Po3rajy-
JKeHi ¥ MicTATh OJM3BKO AECATKA TUCAY 3aJUIIKIB MOJEKYJ TJIIOKO3U
(mam. 37.1, 6). AMiJIOneKTUH y BOJi HE POBUYMHAETHCSA, a TIIBKHU Ha0yXae.

Mig yac TpMBanoro HarpiBaHHA B KUCNOMY cepefoBuLlli abo 3a HasABHOCTI ¢ep- @
MEHTIB KpOXManb FiipOni3yeTbCs, i 3B'A3KM MiXK 3anviikaMyn MONEKYN [JoKO3M
po3puBatoTbcA. MpoayKTOM MOBHOrO rigposisy KpoXmanio € roKos3a:

[C¢H,Osl, + nH,O — nCH, .0,

Lo peaKuilo BUKOPUCTOBYIOTb Y I'IpOMI/ICﬂOBOCTi AONnA BUTOTOB/1IEHHA NAaTOKU Ta A0-
6yBaHHF| Xap4yoBOro eTuioBoro cnmpTy.

HasapHicTh KpoXMaJiio BU3HAYAIOTH 34 JOIIOMOT'OI0 PO3UNHY HOay: Hox
YTBOPIOE 3 KPOXMAJIEM CIIOJYKY TEeMHO-CMHBOTO KOJIbopy (mas. 37.2).
BukopucToByooun 1110 AKiCHY peakIiilo, MOYKHA BUABUTU KPOXMaJb y Oa-
raTboxX XapyoBHX IIPOAYKTaX: KapToILIi, XJibi, KyKypyZasi Toimo:

Kpoxmanb + I, — cHmoryka TeMHO-CHMHBOTO KOJIBOPY
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Kpoxmajab yTBOPIOETHCA B POCAMHAX i3 IJIIOK03U I HAKOIMUYYETHCS
B KOpeHAX, Oyapbax i HaciHHi:

nCyH,,0, — [CcH, 0], + nH,0

Kpoxmanb € OCHOBHMM BYIJIEBOAOM HaIroi i:ki. BaraTo xpoxmaiio
MiCcTUTBCA B MINEHUI[l Ta iHIINX 3€PHOBUX KYJIbTypax i OOpOIIHi, III0
3 HUX BUTOTOBJISIOTH. BesmocepegHbO OPraHisMOM BiH He 3aCBOIOETHLCH.
Ilix miero pepmenTiB BigOyBaeTHCS TiAPOJIi3 KPOXMAJIO, AKUHN IOUNHAETHCA
BJKe IIiJT Yac mepe’KOBYBaHHA iKi B POTi, TPUBAE B IIIYHKY U 3aKiHUYETH-
cAd B KUINMKiBHUKY. I'JIFOK03a, IO YTBOPIOETHCA B Pe3yJbTaTi TigpoJiisy,
YCMOKTYETBCSA B KPOB i HAAXOOUTH Yy IIEUiHKY, a 3BiiTM — B yCi TKaHU-
HU opramismy. Haaaumiok riaioKo3u BiIKJIaZa€ThbCsA B IEUiHI y BUTIAIL
mojicaxapuny 2JaiKozeHy, 10 3HOBY TiIPOJi3yETHCA MO TJIIOKO3W B Mipy
BUTpATHU ii B KJiTMHaAX opraxismy.

Benuki o6caru KpoxMajio BUTPavaloTh HA BUPOOHUIITBO E€TUJIOBOTO
cupTy. ¥ IbOMY IIPOIleCci KpOoXMaJib CIOUATKY HigmaioTh TiApoJisy mifg
miero epMEeHTiB COJIONY, a MPOAYKT TiApoJIidy miciisa OpomiHHS 3a HadB-
HOCTi JIPiKAKiB IIEPETBOPIOETHCA HA CHOUPT.

Llentonosa

ITentomo3a (KaiTKOBMHA) — 0ijla BOJOKHHCTA PEUOBUHA, HEPOIUMH-
Ha y BOAi ¥ iHmuX po3umHHHMKAX (Ha BiaMmMiHy Bimg xpoxmaui). I'ycruHa
IeJII0JIO3U 3aJIe’KHO BiJi CUPDOBUHHU KOJMBAEThCcA B Me:xkax Bixm 1,27 mo
1,61 r/cm3.

Ximiuea ¢opmysa IIeJ0JI03W TaKa camMa, AK i B KPOXMaJIK —
[CcH,(O5]1,- Ane Ha BigMiHy Bifl KPOXMali0, MOJEKYJM LEJI0JO3U He
OyBaIOTh POSTANYKEHUMHU I MiCTATh AECATKHU TUCAY 3AJUIIKIB MOJEKYJIN
TJII0KO03U (MOJIEKYJISIPHA Maca IIeJIIOJIO3UM CATae OeKiJbKOoX MiJbioHiB).
Yepes 11e OKpeMi MaKpPOMOJIEKYJIH IeJII0JI03U PO3TAIINOBYIOTHCA BIOPAI-
KOBAHO I MIiJIBHO OJHA OO0 OJHOI, YTBOPIOIOYM MIiITHi BOJIOKHA, IO HE
XapakTepHo IJd Kpoxmaiuio (Maa. 37.3).

ITestoi03a B3aeMoiie 3 BOOIO, IIiIIAI0OUNCH TiIPOJIi3y 3a 3HAYHO KOP-
CTKiIlIMX yMOB HOPIiBHAHO 3 KPOXMajeM — 3a TPUBAJOTO KU ATiHHSA
3 KHCJIOTOIO. 3BUUYANHO, IPOAYKTOM TiApOJi3y TaKoMK € IJII0KO03a.

Ilenrosnosy, a TouHiIllIe JepeBUHY, 1110 1 MiCTUTH, BUKOPUCTOBYIOTH SK
najauBo. SIK i GiabIIicTL OPraHiYHUX PEYOBUH, IIEJII0JI03a 3TOPSAE IO BYT-
JIEKUCJIOTO Tady @ BOJHU:

[CcH,y,051, + O, — CO, + H,0
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Man. 37.3. Monekynn Kpoxmasio MaloTb NepeBaHO po3rany- Man. 37.4. baBoBHa —
XeHy 6ynoBy (a), a Monekynu uenionosn — niHinHy 6ygosy (6) MalKe YncTa Lenonosa

ITenrosi03a — OCHOBHA PeYOBMHA POCAMHHUX KJIITHUH: TepeBUHA CKJa-
maeTbea 3 Hel Ha 50 %, a 0aBOBHA i JILOH — Ile MalXKe UMCTA ILEJII0JI03a
(man. 37.4). Oprauiam JloquHU ¥ 6araThboxX iHIIUX TBApUH (OKPIM Kyii-
HUX TBApWH, KOHEHM Ta KPOJIiB) He 3MaTHUI IIepPeTPABIIOBATH IEJII0JI03Y.

Xoua KpoxMaJib i IeJi0JI03a MAIOTh ONHAKOBUII XiMiuHME cKJan,
3aBISAKMU PisHil OymoBi MoOJeKyJa BOHM BUKOHYIOTH PisHi (GyHKIII B op-
raHiami: KpoxmaJib — MIOKMBHA PEUOBMHA, a IIEJI0JI03a — MIiIHUHA Oy-
IiBenbHUI MaTepiad.

OcHOBHA rajysb, Je BUKOPUCTOBYIOTh I€JI0JI03Y,— mameposa. Ilarmmip,
Ha AKOMY HAAPYKOBAHUM ITefl TEeKCT, CKJIAJAETHCA IIepeBaKHO i3 IIeJIo-
JIO3Y, SAKY BUIIIAIOTH 3 JepeBUHU. 1[esi0/103y BUKOPUCTOBYIOTh TaKOK

LWTyyHnin wosk

®oTo- Ta KiHOMNiBKa KaHiponb Ckunupap [epeBHe Ta aKTMBO-
BaHe ByrinnA

Man. 37.5. BukopuctaHHA Uentonosu
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Y BUPOOHUIITBI INITYUYHNX BOJIOKOH i BUOYXOBUX PEUOBHH. 3 MalyKe YMCTOI
IeJI0JIOBU BUTOTOBJSIOTH AY:Ke MIIHY IIiBKYy — 1esodad. OO0poOKoio
IEJII0JI03U OIITOBOIO KHMCJIOTOI0 JAOOYBAIOTH AIleTUJIIETI0JI03Y, 3 SKOi BU-
TOTOBJISAIOTH alleTaTHe BOJOKHO (IIITYYHUH IIIOBK), KiHO- i poTomriBKy Ta
igmori migHI MaTepiasum.

Himeubke Kraftmehl («kpoxmanb») niwno Bif Himeubkux cnie Kraft — «cuna»
i Mehl — «6opowHo», To6TO Kpoxmanb — cuna 6opoluHa. Kpoxmanb i3 Kap-
Tonni Brneplwe 6yno otTpumaHo 1781 poKy, a o Toro vacy noro gobysanu i3
nweHunu,i.

JIABOPATOPHI AoC/ian Ne 13, 14

O61a0HaHHA: TMITATUB i3 mpobipkamu, IINaTelb, HPOOipKOTpUMAY,
NaJbHUK.

Peaxmusu: Boga, KpoxMaJib, PO3UNH oAy (CIIupToBUit a60 po3unH JIo-
TOJIs).

IIpaBuna O6e3neku:

* IJIs1 BUKOHAHHS MOCJIiTiB BUKOPHUCTOBYHTE HEeBeJMKi KiJIbKOCTI pe-
aKTUBiB;

* mi yac HarpiBaHHSA He TOpKaWTecAd PyKaMM rapaumx IIPeIMeTiB;

 ocTepiraiiTecsa ImMOTPAILIAHHSA PeaKTHUBIiB Ha IIKipy, B oui, Ha OnAr.

BigHowWweHHA Kpoxmarnio Ao Boaun

Y nBi mpobipkm Hamwmitite mo 2—3 ma Boxu. OgHY 3 HUX HaArpiiTe
MaiiyKe M0 KUIiHHA Boau. B oOuaBi mpobipKu HacHUIITe HEBEJUKY Kilb-
KicTh (Ha KiHUMKY IIITIaTeNsI) KPOXMaJIio i 00epesKHO mepeMilnaiTe cTpy-
IIyBaHHAM. 3p0O0iTh BUCHOBOK IIOJO PO3UYMHHOCTI KPOXMAJII0 B XOJIOMHIN
i rapsuiit Bomi.

Sx HasumBalOTL PO3UMH KpoxMaJji y Boai? o AKOro TUIy AUCIepC-
HUX CHCTEM BiH HAJIEXKUTH?

B3saemopgia Kpoxmanio 3 nogom

o po3uMHy KpPOXMAJIIO, OAEP;KAaHOT0 B IOIEpPeIHbOMY MOCJimi, mo-
maifiTe OOHY KPAaIlJIl0 po30aBJIEHOT'O PO3UYMHY Hoxy (CBiTJi0-cosioM’sHOTO
Koabopy). IIlo cmocrepiraere? 3pobiTh BMCHOBKHM IMOAO O3HAK sSKicHOI
peaxirii Ha KpoxMaJib.
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AOMALLUHIA EKCMEPUMEHT Ne 3

BuasneHHA KpOXMaJilo B Xap4yoBUX NpoayKTtax

Bawm 3nHadobnamuvcs: NineTKa, CKIAHKA, HOoAHA HACTOAHKA, CAJIINIO0-
BU# cuoupT (abo OOPHUN UM MypaluHuil) — iX MOKHA KYIUTH
B amTelli a00 B3ATH B JOMAIIIHIN anTeulri; 0yab-AKi Xxap4uoBi mpo-
IYKTU 3 YMiCTOM KPOXMAJI0: KapPTOILIAHNI KPOXMaJjb, OOPOIITHO,
XJIi0, TicTeuka, YMIICH, TOMATHUH CiK, MaKapoHU, BigBap pucy
abo iumIoi Kpynu, BapeHa KoBbaca (abo COCHCKHM), CMeTaHa TOIIIO.

' IIpaBuna Oesmexu:
® . IS OOCJiZiB BUKOPHCTOBYHUTE HEBEJUKI KIiJIBKOCTI pedoBUH;
* ocTepiraiiTecd MOTPAILJIAHHSA PEYOBUH HA WIKipy, ofAT, B 0Ui; y pasi
HOTPAIJITHHS PEYOBUHY CJIiJ 3MUTH BEJIMKOIO KiJbKiCTIO BOAHU.

1. IligroryiiTe po3umH #omy. 3a3BMUail amTeuHa HOJHA HACTOSHKA
mictTuth 5 % toxy. s BUABJEHHS KPOXMAaJi0 TaKUIl PO3UMH BUKOPUC-
TOBYBATHU HE3PYYHO: BiH Ay)Ke TeMHHUH i IOSABY CHMHBOIO 3a0apBJeHHS 3a
HasABHOCTI KPOXMAaJi0 MOKHA He momMiTutu. Tomy posumH fiony He0OXimHO
pos36aBuTu. ¥ BOIi o He PO3UMHAETLCSI, TOMY IJA PO3UMHEHHS HOIAY
HeoOXiTHO BUKOPHCTATHU eTaHoJ (y BUTJIALL hapMaIeBTUYHNX IperapaTiB
Ha #oro oCcHOBi). ¥ HemOTPiOHY CKJIAHKY UM (PJIaKOH HAJIUNATE IPUOJIU3HO
IBi CTOJIOBi JIOMKKHU CaJIiIUJIOBOTO cOuPTy. o IbOro COMpTy HileTKOIO
IomaiTe OZHY UM OiJIbIlle Kpallejib MOAHOI HACTOAHKU, IMOO0 OTpmMAaTH
PO3YMH CBiTJIO-COJIOM’THOTO KOJILOPY. IluM pos3umHOM Temep MOKHa KO-
pucTyBaTHCA IJisI BUABJIEHHA KPOXMAJIO.

2. BumpoOyiiTe HadgBHi y Bac XapyoBi IMPOAYKTHM Ha BMICT KpoxMa-
aro. nda mporo Ha HEBEJHWKI IIMATOUYKU IIITIETKOIO MOJAlTe IO KiJbKa
KpameJab Po3UnHy Homy. 3a 3MiHOIO 3a0apBJIeHHs 3p00iTh BUCHOBOK IITOI0
HasIBHOCTiI KPOXMAaJIO y BUNPOOYBaHUX HNPOAYKTaX. PesysbTaTu HOCIiIiB
oopmTe y BUIISAAL TaOIMITi:

Howmep Hassa mpogykTry Yu BUABJIEHO KPOX- Yu mae micTutucsa
XOCIHimy MaJjab? KPOXMAaJIb y MPOXYKTi?

2

;®\ KniouoBa igen

Monicaxapuan — ue NpUPOAHI NoniMepn, MOHOMEPaMM AKUX € 3aiULLIKKU MO-
neKkyn MoHocaxapugis. HannowwpeHiwi 3 HUX — Kpoxmanb i Lenionosa — no-
nimepwn, yTBOPEHI r0KO3010.
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9 KoHTponbHi 3annuTaHHA

455, HaBepiTb ximiuHy dopmyny Kpoxmanio Ta uentonosun. Yomy ui Byrnesoau
Ha3uBaloTb nonimepamm?

456. Yum Bigpi3HAETbCA ByaoBa MoneKyn Kpoxmanio Ta Lenonosn?

457. CxapakTtepusynte ¢i3nyHi BNaCTUBOCTI KPOXManio Ta Lenonosu.

458.Y aknin cnoci6 MoXKHa BUABUTY KPOXMab Yy PO3UmHi abo iHWKX cymilax?

459. OnuwiTb 3aCTOCYBaHHA KPOXManio Ta Lentono3un. Ha AKnx iXHiX BNacTMBOC-
TAX BOHO I'PYHTYETbCA?

s

3aBAaHHA ANA 3aCBOEHHA MaTepiany

460.OnuwWwiTb, AKI Npouecn BiAOyBaloTbCA Nif Yac TakUX NEPETBOPEHD: Liento-
N103a — BYIMEKNCIINI ra3 — [I0KO3a — KPOXMalb.

461. Ckinbkn CTPYyKTYpHUX naHoK C.H, O, MicTUTbcA B MOMeKyni uenonosu,
AKLWO 1T BiAHOCHa MOneKynApHa Maca JOpPiBHIOE 2,1 MaH?

462.064nCniTb 06'EM LIENtoNo3n KinbKicTio peyoBMHU 1 MOMb, SKLO OAHA MO-
flekyna uentoniosmn mictutb y cepefHbomy 10 000 3anuwwikis monekyn rito-
K03, a ii ryctuHa — 1,52 r/cmd,

463.1na npurotyBaHHA Kucento Ha 1 N piguHM 3a3BMyan fofarTb 2 CTONOBI
NOXKKN Kpoxmanio. O6UNCNiTe MacoBY YaCTKy KPOXManio B TaKOMy Kuce-
N, SIKWO B OAHIN CTOMOBIM NOXLUi MiCTUTbCS 6nM3bKo 30 I KapTOMIAHOTO
Kpoxmario.

464.06uncnitb 06'eM BYrfeKMCNoro rasy, Wo BUAINNTLCA Mif Yac NOBHOrO 3ro-
PAHHA BaTW Macoto 1 Kr, AKLLO BBa)KaTW, O BOHA MOBHICTIO CKNAaJaeTbCA
3 uyentonosn. AKN 06'eM KUCHIO ANA LUbOro 3Hagobutbca (H. y.)?

465*. YaBiTb, WO BU XiMiK Y TEKCTUIIbHIA KOMMaHIi i MaeTe BUKOHATW AOCAIAHNLb-
KU NPOEKT, CNPAMOBAHMWI Ha 3aCTOCYBaHHA CUHTETUYHUX 3aMiHHUKIB 6a-
BOBHW. AIKy iHpopMaLilo B/ MaeTe 3i6paTu i AKi NMTAHHA BUPIWUTL ANA
po3B'A3aHHA i€l npobnemn? CKnagiTb NAaH eKCnepuMeHTY AAA novatky
CBOro AOCHifKEeHHS.

466* Ak MOXHa BUOaNUTK NAAMY Bif NOAHOI HACTOAHKM Ha TKaHVHI, BUKOPUCTO-
BYIOUM AN LbOro 3pi3 cnpoi 6ynbbu Kaptonni?

467% fK BU BBaXa€ETe, 3 AKOI KapTOMNJli MOXKHa [06YTK GiNblue Kpoxmanto: i3 Wwo-
MHO BMKOMaHOI UM Takoi, AKa BClO 3UMy nepebyBana B OBOUECXOBULLI?

NMPAKTUYHA POBOTA Ne 5

BuAaBneHHA opraHiyHUX CNoOnyK y XapyoBUX NpPoAyKTax

O61a0HAHHA: TIITATUB i3 MPObipKaMU, IIIATEb.

Peaxmueu: 3pa3ky XapuyoBUX IIPOJAYKTiB (OpPi€HTOBHO): BMHOTPA,
A0JIyKa, CBisKe MOJIOKO, Kedip, M AKUi cup (AoMalrHiii cup),
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BUHOTPAIHUI, alleJIJbCUHOBUM i TOMATHUI COKM; PO3UMHU MOy,
kynpym(Il) cyasdary, ayry, yHiBepcadbHOTO iHAUKaTOpa (260
iHOIUKATOPHUI maIip).
| lpaBuna Gesmexu:
® . IS BUKOHAHHS JTOCJiTiB BUKOPHCTOBYHTE HEBEJHWKi KiJbKOCTi pe-
YOBUH;
+ ocTepiraiiTecs MOTPaANJIAHHSA PEUOBUH Ha MIKipy, O4Ar, B OUi; y pasi
MOTPAILIAHHA PEYOBUHY CJIiJI 3MUTH BEJIUKOI KiJIBbKiCTIO BOIH.

Hocaig 1. HocaigiTs Ha BMicT KpoxmaJiio Kedip, JoMalnHiil cup i To-
MaTHUH cik. [[Jig BUSABIEHHA KPOXMAaJIIO 0 MOCJiKYBAaHOTO 3Pa3Ky CJIif
momatu 1-2 Kpamiai posumHy #omy. SIka o3Haka Mae CBigUMTH IIPO Ha-
ABHicTh Kpoxmauo? OmUIiTh Ballli cmocTepeskeHHsd. Yu Mae MicTuTucs
KPOXMaJIb Y AOCIiIKEHUX IPOAYKTax?

Hocaig 2. BukopucToByloum yHiBepcaJbHUU iHAMKATOP, BU3HAUTE
sHaveHHA pH y HadgBHUX 3paskaxX IPOAYKTIB (IJA DOCHiAKEeHHS BUHO-
rpagy 3 HBOTO CJIiJi BUYABUTH CiK, a HEBEJUKHI IIMATOK AO0JYyKa CJIif
noxpioumTH). IKe cepemoBuIIe (Kuce, JyKHE U1 HEUTPAJIbHE) Y HAABHUX
3paskax? fIke cepemoBuille Mae OyTu B IuX 3paskax? SAKIIO cepemoBuUIlie
KHucJe, MIPUNYyCTiTh, AKi Opramiufi KMCJIOTHU MiCTATH IIi IIPOSYKTH.

Hocaig 3. HocuaimiTe Ha BMiCT IJIIOKO3UM BUHOTpPAaa, sI0JIyKa, BUHO-
TPagHUM Ta aleJbCUHOBUUN COKM (AJA ZOCHIIKeHHS BUHOTPAAYy 3 HBOTO
CJiJi BUUABUTHU CiK, a HEBEeJUKUIN IIMATOK sA0JyKa CJijg moapiOHUTH).
s BUsHaUEHHSA BMIiCTy TJIIOKO3HU CIIOYATKY HEe0O0XigHO mJ00yTH cBiskeoca-
mxenuii ocax xynpym(II) rinpokcuny Bsaemoniero kyupym(Il) cyabpdary
3 gyrom (AK Bu Ie pobuam B JlabGopatopHomy gocaizi Ne 12, c. 209).
IToTiMm g0 ocamy momaTu HOCHiMKYBaHUU CiK J0 SHMKHEHHSA ocany. Omu-
IIiTh CBOI cmocTepeskeHHA. Yu B ycix 3paskax Mae MiCTUTHCA TJIIOK03a?
B sxoMy 3pas3Ky BU BUSBUJIN HAABHICTH TJIIOKO3u?

Pesyabpratu gociaifiB ogopmMTe y BUTIALL TaOJIMIL:

Homep
IocCaimy

pH 3paska, MoKINBi Hassuicts | HaaBHicTs

IIponykTr .
KHCJIOTH y CKJIai KPOXMAaJI0 TIIIOK03H

3po0iTh y3araJbHIOUUII BHCHOBOK. [[1s1 1IbOT0 BUKOpUCTAWTE Bif-
HOBiZi Ha 3amMTaHHSA:

1. Ski peakii masuBaoTh arkicauMu? Ha aKkux o3HaKax I'PYHTYETHCA
BUABJEHHSA TUX UM iHIINX PEUOBMH Yy PO3UMHI?
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2. 3a JOIOMOTI00 AKUX AKICHUX peakIiil MOYXHAa BUSBUTHU IIiIEPOJI,
TJIIOK03Y, KPOXMaJb?

3. Illo € cmiabHOTO B OY0Bi MOJEKYJ TJilieposy ¥ TiIoKo3u?

4. $xi BUCHOBKU IIOJ0 SKOCTi XapyoOBUX IIPOAYKTIB MOKHA 3pO0OUTH,
I'PYHTYIOUNCH Ha pes3yJjbTaTax MOCJigiB?

§ 38. binkn Ta amiHoKucnoTmn

MpurapaiTe: wWo Bam BigoMo 3 Kypcy 6ionorii npo 6yaoBy Ta 6ionoriyHy ponb
aMiHOKMCNOT i GinkiB.

MoHATTA NPO aMiHOKUCAOTW.
AMIHOKNCNOTU — MOHOMepu 6inkKiB

Beauuesune 3sHaueHHS IJIs JKUTTA Ha 3eMJIi MaloTh OpPraHiuHi KMCJIOTH,
y MOJIeKYJIaX AKUX OKpiM KapboxkcuabHOi rpynu —COOH e m1e ogHa rpy-
na — anminozpyna —NH,. Taki cmolyku HasWBaiOTh AMIHOKUCIOMAMU.
Yei 6inku, 1110 MICTATBCA V CKJIALL "KUBUX OPraHisMiB, CKJaZamTbeA i3
3aJIMNIKIB MOJIEKYJI Pi3HUX aMiHOKMCJIIOT.

YV mpuponi mepeBaskKalOTh aMiHOKHCJIIOTH, ¥ MOJIEKYJaxX AKHX OOMABi

rpynu — KapOOKCHJIbHA I aMiHOrpyma — CIOJyYeHi 3 OOHHM aTOMOM
Kap6ony:
R-CH-COOH
[
NH,
ne R — arom Tigporeny abo meBHa rpyna aromiB. Taki aminokwmcioTn

Ha3WBAIOTh O-aMiHOKMCJIOTAMU.
Haiinpocrimnia aminokucjaoTa — aMiHOeTaHOBa, 11 TaAKOK Ha3WBAIOTh
aMiHOOIITOBOIO KMCJIOTOIO, a00 TJIIIIMHOM:

AMiHOKMCJIOT, AK i iHINNX OpPraHiuHMX CIOJYK, iCHYye Ay:Ke bararo.
¥V KmBuX opraHismax Tpamaserbcsa O0mmsbko 700 amiHOKuMcOT, aje AJid
cuHTe3y OiJKiB pOCJAHH i TBApUH BUKOPHCTOBYEThCA Juille 21 aMiHOKMC-
J0Ta, IMPUYOMY TiJIBKH O-aMiHOKMCJIOTH.

AmiznokucysotTu — TBepai Oe3bapBHI KpucTaldiuHi pedyoBUHU, H0Ope
POSYMHHI y BOAi i mOraHO — B OPraHIUYHUX PO3YMHHUKAX. PO3UYMHHICTH
aMiHOKMCJIOT IIOSICHIOETHCS MOKJIMBICTIO YTBOPEHHS BOIHEBUX 3B’ A3KiB
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KapOOKCUJIBHOIO I'pymolo (Tak caMo, K i B KapOOHOBHX KMCJOT) i ami-
HoOrpymoio. lesaki aMiHOKHMCIOTH COJIOAKiI Ha cMak.

MoHATTA Npo 6inkn

Binku — mpupoaHi BUCOKOMOJIEKYJSIPHI CIOJIYKM, MOJEKYJIU AKUX
CKJIQIAaIOThCA i3 BaJIMINKIB MOJIEKYJ aMiHOKHCJIOT, SAKi CIOJydYeHi ogwmH
3 ONHUM IMEeNTUIHUMHU 3B’ A3KaMIU.

Binku € monmimepamMu, MOHOMEpPaMM IKUX € aMiHOKMCJIOTH. 3a3BUYai
Oinku mictaTe 100 i GinbIlie 3aMHINKIB MOJIEKYJ aMiHOKHCJIOT, IIIO0 YTBO-
PIOIOTh HMOJIIIENTUIHUN JAHIIOT. BijabIricTs 6iJKiB JI0ACHKOTO OpraHismMy
MiCTATH KiJIbKa COTEHb aMiHOKHWCJIOTHUX 3aJUINKiB. OT:Ke, MOJeKyIApHA
Maca 0iJIKiB KOJIMBAEThCA BiJl MEKIJIBKOX THCSY 0 JEKIIbKOX MiJbHOHIB.

3a ckaagoM OiMKM TOAINAIOT, HA npomeiHu — nOpocTi GiIKH, IO
CKJIaTAaIOThCSA TiJBKHY i3 3aJMINKIB MOJIEKYJ aMiHOKHCJIOT, i npomeidu —
CKJIAmHIi OiMIKM, IO CKJIAJAIOTHCA i3 3aJIHUIIKIB MOJEKYJ aMiHOKMCJIOT
i pisHUX HEOIMTKOBUX CKJIAMOBUX, HAIIPUKJIA] MOHIB METAJiUHUX €JIeMeH-
TiB (ax Fe?" y remorno6ini) Ta pisHEHX OpraHiuHHMX CIIOJIYK.

Bbynosa 6inkis

Y ckiaani 6iJIKiB HAIIIOrO OPraHisaMy TPaMJISIOTLCS SaJUINKN MOJe-
Kya Oinpmie 20 amimokwmceiaoT. BiaacTtuBocTi 0inKiB 3aekaTh He TiJIbKU
Bil TOTO, AKi aMiHOKHCJIOTHI 3aJIMINKM iX yYTBOPIOIOTH, ajie ¥ Bim Toro,
B AKi¥ IIOCJIiIOBHOCTI BOHU CIIOJIyYeHi oauH 3 ofHUM. Taky IocjiToBHiCTD
aMiHOKMCJIOT Ha3UBAIOTh NepeuUrHo0 cmpykmypoio 6inka (masu. 38.1). Bu-
3HAUYeHHA MEePBUHHOI CTPYKTYypHU OiJIKiB — BaK/JIMBe 3aBHAaHHSA CydacHOI
HayKu. [HopMalia mpo ImepBUHHY CTPYKTYPy BcCix OiJIKiB opranismy
MicTUTBCA B MOJEeKyJaX Ae3oKcupubouykaeinoBux ruciaor (JIHEK).

Man. 38.1. lNepBuHHa CTPyKTypa
6inka (iHcyniH). OKpemUMU Kpyxeu-
KaMn NO3HAYeHO 3aIMLLKMN MONEeKyn
AMiHOKMNCIIOT. YcepeauHi Kpy»eukis

HaBe[eHO iX YMOBHi MO3HauYeHHs,
Hanpuknag, «ni» o3Havyae «rniLnH»
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BoaHesi
3B'A3KMN

Man. 38.2. BropuHHa cTpyKTypa 6inkKiB: noninenTMaHUA naHUOr 3ropTaeTbca
B a-cripanb (a) abo B-cknaguacty cTpyktypy (6)

IoninmenTuauwMii JaHIIOr 3a3BUYall 3TOPHYTHUII y CIipajb, IIIO MAae
TIEBHY IIPOCTOPOBY CTPYKTYpPy, — C-cmipanb (man. 38.2, a), abo cKJa-
maeTbesa y P-ckaagdacty crpykrypy (maa. 38.2, 6). Take sropraHHsa
Ha3WBAOThb 6MOPUHHOW cmpykmyporw O0inkiB. IcHyBaHHA BTOPMHHOI
CTPYKTYPH 3yMOBJIEHE MOJKJIMNBICTIO YTBOPEHHS BOSHEBUX 3B’SA3KiB Mixk
pisHUMU YacTMHAMM CYCiIHiX aMiHOKMCJOTHMX 3anuilnkiB. CoipaabHy
OymoBy OinKiB ymepllle BU3HAUMB BUIATHUN aMepPUKAHCBKUN YUYEHUN
Jlatinyc Ilouinr.

Coipanb, y CBOIO Uepry, MOKe MaT! MeBHY IIPOCTOPOBY OYIOBY, SKa
€ cmenudivHO IJa KOMKHOTO OiJIKa: cmipayib 3ropTaeThbcsa B KJIYOOK
(r10o6yay). Taky OymoBy Ha3smMBAIOTb MPEeMuUHHOW cmpykmypoi Oijika
(man. 38.3, a). [lna geaxkux 6iaKiB XxapaKTepHO 00’€THAHHS AEeKiJbKOX
r106ysn (cy6GOaMHUIIE) B OAHY YACTUHKY, IO 3YMOBJIIOE YeMmEepmMuHHY
cmpykmypy 6inkiB (man. 38.3, 0). ¥ cKJaAi TAKUX CTPYKTYP MOMKYTH
MicTuUTHCA HOHU MeTaJiuYHUX eJeMeHTiB abo iHIIi peuoBUHU HEOiJIKOBOI
npupoau. Tak, Mojiekyaa 0iJiKa reMorJIo0iHY CKJIAZAE€ThCA 3 YOTHUPHOX
CcyO0OAMHUIIL, CIOJyuYeHUX 3 HoHoM Pepymy, IO AO3BOJIIE MOJEKYJIi

Man. 38.3. TpetuHHa (a) i yeTBepTMHHA (6) CTPYKTypwn binka



§ 38. binkyM Ta amMiHOKMCNOTK

reMorJio0iHy IIepeHOCHUTH KMCeHb i Byr-
JEeKUCJNN ra3 y TBApUHHUX OpraHisMax.

HesBaskatoun Ha CKJagHiCTH Oym0BU
MOJIeKYyJT OinkiB, IxHi#i cuHTE3 y KiiTu-
HaX JXUBOI'0O OPraHidaMy BiZOyBaeTbCs AysKe
MIBUIKO, JUIe 3a KijgbKa ceKyHn. sKusi
KJIiTUHU — Iie Ao0pe opraHisoBaHi «da-
OpUKN», B AKUX YiTKO HaJaromikeHa Cuc-
TeMa IIoCTavaHHA CUPOBUHU (aMiHORI/ICJIOT) Man. 38.4. lig yac cKMCaHHA MO-

i TexHosOriaA 30upanHA (cuHTE3y) OiNKiB. SIOKa YTBOPIOETBCA MOJIOUHA KMC-
Y mpupoai icHye Oessiu pisEmX 6ijg-  N10Ta, AKa CNPUYMHAE AeHaTypalilo
KiB. 3a (Pi3MYHMMHU BJIACTUBOCTAMU BOHU 6inkiB, Wo MICTATLCA B MONOL]

MOKYTb iCTOTHO BifpidHATUCSA, IIIO0 3YMOB-

JileHe BUKOHAHHAM Pi3HUX QYHKIiN. BoHu

MOJKYTh OyTH M’ AKHMHU I J0Ope POSUMHATUCA ¥ BOAi, K 0iJI0K aan0yMmiH,
0 MicTuUTbCS B AiIi. A MOXYTh OyTH Oy’Ke TBEPAUMU ¥ 30BCiM He
3aMinryBaTucsa 3 BOAOIO, AK OiJIOK KepaTWH, 3 SKOTO CKJIaJaloThCS POTH,
KommurTa, HIrti ta mip’d. AJle MoKHa BIIEBHEHO CKasaTu, IO OiIKU He
MalOTh TEMIOePaTypPHU ILIaBJEeHHS: HiJl Yac HarpiBaHHSA OlIKM PYHHYIOThCSA
Ta PO3KJIAMAI0THCH.

Hdenamypayia 6inkie. Ilix nmiero pisHMX YMHHUKIB OGiIKM MOXKYTH
POBKJIAATHCA, BTPaualoyYd CBOIO IPOCTOPOBY OyaoBYy. PyiiHyBaHHS HpO-
CTOPOBOI CTPYKTypH Oiiika 3i 30epesKeHHAM IHOro IMEePBUHHOI CTPYKTYpPHU
Ha3WBaloOTh deHamypauyicro. Boua BinbyBaeTbca mix yac HarpiBaHHA, 3MiHUI
KMCJIOTHOCTI cepeoBuIla, Oil BUIIPOMiHIOBAaHHS a00 PO3UYMHIB COJIel BaxX-
KMX METAJNiYHUX eJIEMEHTIB Ta OpTraHiuyHMX PO3UMHHUKIB. ITpuraagamu
IeHaTypallii € 3ropTaHHsa S€eUHUX OiNIKiB mig yac BapiHHSA sS€Ib a00 YIIMiIb-
HeHHd 0iJKiB MoJioKa mmig yac ckucanHs (maj. 38.4). lenarypaiisa 60iakiB
M’sica BigOyBaeThCsA MiJ dYac Horo TepMiuHol OOpPOOKH Ta 3aCOJIIOBAHHSI.
AHTHCcenTHUYHA i €TUJIOBOTO CIUPTY TaKOXK I'DYHTYETHCS Ha JAeHaTypa-
ii: mig yac o6pobKM IMIKipu abo MeIMUYHUX iHCTPYMEHTiB OiniKu O6akTepiit
IeHaTypyIOTh, 110 MIPU3BOAUTH A0 iX 3arubei Ta 3He3apasKeHHs IIOBEePXHi.

lidoponi3 6inkie. |HWa xiMmiyHa BRAcTUBICTb GiNKiB — 3[aTHICTb A0 FigpoNi3y B KNC-
nomy abo nyxHomy cepeposuwiax. Mig yac rigponisy po3puBaloTbcA NenTUAHI
3B'A3KN 1 BigOYyBa€eTbCA po3LWensieHHA NoninenTUgHOro naHutora. MNMosHui rig-
poni3 O OKpemmx aMiHOKMCNOT BiAbGYyBa€eTbCA Mif 4Yac TPUBANOro HarpiBaHHA
6inKiB 3 KOHLIEHTPOBaHOI XJIOPUAHOK KUCIIOTOH.

Micna noTpannsHHA GINKOBMX PEYOBUH Y LWAYHOK Nif Ai€0 XNOPUAHOI KUCNOTH

1 depmeHTy nencuHy BigbyBa€eTbcA iX rigponis. Haw opraHiam 3acBotoe 6iNKoBi
PEYOBUHN TiNbKWN Y BUrNAZI CyMilli aMiHOKMCNOT.
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YKpaiHcbkuin 6ioximik, iHo3emHuin uneH AH YPCP. Ha-
poausca B ceni 3apy6buHui TepHoninbcbKoi obnacTi. Buily
OCBiTY 3000yB Ha MepguuyHomy dakynbTeTi BigeHcbkoro
yHiBepcuTeTy. Mpodecop Yecbkoro yHiBepcuteTy B [pasi,
YKpaiHcbKoro yHisepcuteTy y BigHi, pektop YKpaiHCbKoro
yHiBepcuTeTy B [lpa3i. OCHOBHI AoCnigXeHHA NMpPUCBAYEHI
6ioximii 06MiHY HiTpOreHoBMiCHUX crnonyk. OgHuUm 3 nep-
WKNX BW3HAUYMB aMIHOKMUCIOTHY npupoay 6inkis, MoXnu-
BiCTb rigponisy HykneiHoBMX KucioT. Jocnigne cnocobu
YTBOPEHHA CeYOBOI KACIOTW B OPraHi3mi, Wo CTano fi€Bnm

MEeTOAOM AiarHOCTyBaHHA 3axBOploBaHb. byB iHiuiaTopom IBaH AkoBUNY
CTBOPEHHA YKpalHCbKOI XiMiyHOI TepmiHonoril. 1911 p. Bu- Fop6aueBcbKuii
cyBaBcA Ha 3806yTTA HobeniBcbkoi npemii. (1854-1942)

bionoriyHa ponb amiHoKucnoT i 6inkis

AmMiHOKHCIOTH — IIe HerJuHKH, 3 AKUX IMo0ymoBaHi GiiKHU, a OTXKe,
€ OCHOBOIO KUTTSA Ha HaImi# miaaderi. OgHuM i3 mepmmux y cBiTi mpu-
OYIIeHHs NP0 aMiHOKMCJIOTHHUII CKJIah OiIKiB BHCIOBUB YKpPaiHCBLKUM
yuenuii I. §I. TopbaueBchKmii. A meAKWMX aMiHOKHMCJIOT XapaKTepHi
BJacHI (PYHKIii, HampuKJan IJIiMWH Ta TJIyTaMiH — HelpomemiaTopwu,
BOHU 0epyTh yUacTh y IIepejadi HepBOBUX iMIIYJIbLCiB, a 3 TUPO3UHY YTBO-
proeThcA HOATUPOKCUH — TOPMOH IIUTOMOAIOHOI 3a1031. AMiHOKMCIOTH
Io0yBaioTh riaposrisoM 0iJKiB a00 CHHTE3YIOTE i3 BIIIOBIZHUX KapOOHOBUX
KHCJIOT. IX BUKODHCTOBYIOTH K IIOKUBHI PEYOBMHM B MeIMIIMHI Ta AK
XapyoBi J0GABKM OO0 IPOAYKTIB i CiIbCBKOIOCIOAAPCHKUX KOPMIiB.

Binky B 'KUBUX opraHidaMax BUKOHYIOTH Halipi3HOMaHIiTHiNI QyHKIIII,
III0 BY BUBYAJM Ha ypoKax Oiosorii. 3ramaemMo HalBaKJIMBIIIi 3 HUX.

VYci 6e3 BUHATKY XimMiuHi peakiiii B oprauismi Big0yBaioThcA 3a Ha-
SABHOCTI CIIeI[iaJIbHMX KaTajJIi3aTopiB — (PepMeHTiB, IO ABJIAITHL COOOIO
0inKoBi MoJIeKy 1. BoHM IIPHCKOPIOIOTEL peakilii B MinbiioHU pasis, Impu-
YOMY KOKHY PeakKIlilo KaTajaidye oxpeMuil (pepMeHT.

Hesaxi 01K BUKOHYIOTH TPAHCIIOPTHY (DYHKIIII0O — IEePEeHOCATH MOJIe-
Kyau abo MOHU B Miciis cuHTe3y a00 HaKoNnYeHHsA peyoBuH. Hanmpukiaan,
0iJIOK reMOTJIOOiH y CKJAaAi epUTPOIUTIB IePEeHOCUTL KHCEeHb N0 TKaHUH
i Byriekuc/nii ras Bif HuX, a 6iJI0K MioryiobiH 3amacae KHceHb y M’ sa3aX.

Binku — me OymiBenbHHI MaTepian KiaiTuH, i3 HEX moOyaoBaHi TKa-
HUHU OpPraHismy.

Binku-penentTopu cupuiiMaioTh i IepegaoTh CUTHAJM, 1110 HAAXOAATDH
Biml cycimHiX KJiTMH ab0 3 HaBKOJUIIHLOTO cepemoBuinia. Hampukriaan,
miro cBiTsia Ha CiTKiIBKY OKa cupuiiMae 0iJIOK POIOIICHH.



§ 38. binkyM Ta amMiHOKMCNOTK

Binku xurTeBOo HeoOXimHi OyAb-IKOMY OpraHismy # ToMy € Haii-
BaJKJIMBIIIIOI0 CKJIAJ0BOI0 YACTUHOIO XapuUYOBUX MIPOAYKTiB. ¥ Imporlieci
TpaBJIEHHA BOHU TiJ[POJi3YyIOTHCA A0 aMiHOKMCJIOT, IO € CUPOBUHOIO JJIA
CHUHTe3y iHImuX 0iJKiB, HeoOXimHHMX opraHiamy.

« AIKLLO Nifg Yac KMMiHHA MONOKO 36ira€ i NpUropse Ha NAIUTI, TO NMOLUNPIOETLCA 3anax,
XapaKTePHWUI ANs NaneHoro 6ifka, Wo CBigYUTb MPO MOro HAABHICTb Yy MOMOUi.

+ AcnapTam — peyoBIHa, AKY PEKOMEHAYIOTb Y>KMBATV XBOPUM Ha fiabet i niogam
3 HagMmipHoto Baroto, y 100-200 pasiB conoawmin 3a uykop. BiH He mae ripkoro
METaNIeBOro MprUcMaky, XapakTepHOro AnA caxapuHy. Acnaptam fABnAe co6oto
6inok, Wo fo6pe 3aCBOIETLCA OPraHi3MOM NIOAVHA | € AKepenom aMiHOKUCIIOT.
BiH He npu3BOAWTb OO Kapiecy 3y6iB, a MOro 3aCBOEHHA He 3aneXuTb Bif BU-
pobneHHA OpraHisMoM iHCYRiHY.

« Mepwuin 6INOK, cknag Akoro 6yno po3wndpoBaHo,— Le iHCYNiH. BiH micTuTb
nmwe 51 aMiHOKMCNIOTHUI 3aNULWIOK, afe Ha BM3HAYEHHA X NOCNiQOBHOCTI aH-
rnincbkomy 6ioximikosi ®pepepuky CeHrepy 3Hagobunoca 10 pokis, 3a wWo
1958 poky BiH oTpumaB cBoto nepuwy Hobeniscbky npemito. ®pepepunk Cer-
rep — OAVH i3 YOTMPbOX YUYeHMX B icTopii — pABivi naypeatiB HobeniBcbKoi
npemii, MPMYOMy BiH EAMHMWI, XTO ABiYi OTPMMAaB iX Yy ranysi Ximii.

AN

g Kniouosa igen

binkn — npupogHi nonimepun, MOHOMepammn AKX € aMiHOKMCNOTW. I3 npoTei-
HOreHHMX aMiHOKUCNOT NobyfoBaHi 6e3/1iu pisHKUX MoneKyn BinkKiB, siKi B XKUBUX
OpraHiamax BUKOHYIOTb Pi3HOMaHITHI GpyHKLii.

o

O KoHTponbHi 3anuTaHHA

468. flki cnonykun € amiHokmcnotamm?

469. AKi aMiHOKACNOTK YacTile TpannATbCA B Npupogi?

470. CxapakTepusyinTte Qi3nyHi BNACTUBOCTI aMiHOKMCNOT i GinkiB.

471. Onnwitb 6ioNoriyHy ponb aMiHOKUCIOT i GifKiB.

472.0nunwitb piBHI CTPYKTYPHOI opraHisauii 6inkis.

473. 3aBAAKN AKUM 3B'A3KaM peanisyloTbCA NepPBMHHA 1 BTOPUHHA CTPYKTYypu
6inkis?

s

3aBpaHHA AnA 3aCBOEHHA MaTtepiany

474. KenaTuH — OfjHa i3 WMPOKOBXMBAHNX PEYOBMH-TeNeyTBOPIOBaYiB. fAKLLIO
[0 PO3UYMHY >KenaTuHy JoAaTW CBIKUIA aHaHac, TO reflb He YTBOPIOETHCA.
Ane renb [OCWUTb LWBMAKO YTBOPIETbCA B pasi AOAAaBaHHA A0 PO3YMHY
XKenaTuHy KOHCepBOBaHOro abo nigfaHoro nonepepHi Tennosii 06pobui
aHaHaca. lMoAcHiTb uel dakT.
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475. CKinbK/ aMiHOKMCIOTHMX 3aiuUWKIiB MICTUTb 6ifoK, 306pakeHnidi Ha Ma-
noHKy 38.17

476. 3Baxatoun Ha 6ynoBy 6ifkiB, AK BM BBa)KaETe, UM 3anexunTb 6yaosa i «no-
BefiHka» monekyn 6inkie Big pH po3unHy? Yomy?

477.Y 6inky KypAdyoro AluUs MacoBa 4acTka 6inkiB ctaHoBUTb 11 %, Xu-
piB — 0,2 %, Byrnesogis — 0,7 %, a BCe iHWe — BOAa Ta HeOpraHiyHi
coni. Y XOBTKY KypAuyoro AiuA MacoBa 4yacTka 6inkis ctaHoBUTb 16 %,
Xupis — 27 %, syrnesogis — 3,6 %, iHwWe — BOAa, XonecTepon Ta BiTa-
MiHN. CepenHA Maca KypAavyoro anua AopiBHIoe 60 1, ae Macy WwKapanynu,
6iflka Ta OBTKa CniBBigHOCATbCA AK 12 : 56 : 32. O6uUncniTb mMacy 6inkKis,
XKWPIB Ta BYrNMeBOAIB, WO BXNBAE NIIOANHA 3 OQHUM KypPAUYUM ANLIEM.

478.13 uncna opraHiuyHMX Cnonyk, Wo BW BMBYMAM B 9 Knaci, BUNUWITb Ti,
MONEKYNN AKNX 34aTHI YTBOPIOBaTM BOAHEBI 3B'A3KN. 3p06iTb BUCHOBOK
Loao BMAUBY BOAHEBUX 3B'A3KIB Ha BNAaCTUBOCTI PEYOBVH.

479* O6uncniTb Macy MilUyHY, WO MOXHa J06YTM 3 OLUTOBOI KUCNOTU Macoto 15 T.

480*MepeniviTb UNHHVKYK, WO CNPUYMHAIOTD AeHaTypauito 6inkis. MoacHiTb
MeXxaHi3Mm ixHboi fii. YoMy peHaTypauia pisHux 6inkie BigbyBa€eTbcA 3a
pi3HMX ymoB?

§ 39. MpupoaHi N CMHTETUYHI OpraHiyHi cnonykwu.
3axmcT OBKINNA Bif CTINKNX OpraHiyHNX 3abpyaHioBayiB

MpurapaiTe: 3aCTOCyBaHHA OpPraHiYHMX peyoBUH (3a § 22-38).

MpUpoaHi 1 CUHTETUYHI OpraHiYyHi PeyoBMHU Ha CNyb6i noacTBa

Bu Bixe o3HalomMunauca 3 6araTbMa OPraHIiYHUMU PEYOBUHAMU: BYTJIE-
BOIHSIMU, €TaHOJIOM, IJIil[epPOJIOM, eTAHOBOIO KMCJIOTOIO, KUPAMU, BYTJIe-
BojaMu Ta Oinkamu. Yci 1i opraHiuHi crionyKku € npupodHumu, OCKiIbKY
BOHU TPAILJISAIOTECA B IPUPOAi. AJie Iie He O3HAUa€, M0 iX He MOKHA
cuHTe3yBaTu MTYyYHO. OCTaHHIMU AECATUIITTAMU OiNBIIICTH ITUX PEUO-
BUH CHHTE3YIOTh Ha IIiANIPUEMCTBAX XiMiuHOI ITPOMMCJIOBOCTi, OCKiJIBbKM
BUAIINTH iX i3 mpuposHUX 00’€KTiB y HeoOXimgHil KiJIbKOCTI HEMOMKJINBO:
y IPUPOJi IIPOCTO HEMA€E CTLIBKM HEOOXiTHMX PEYOBUWH, CKIJIBKU IX BU-
Marae cydacHe CycIijibcTBO. CHPOBHHOIO [IJisi CUHTE3y 0araTbox pPeuoBUH
€ IepeBakKHO HadTa ¥ IMPUPOIHUI Tas.

Tako:X BaM y:Ke BijoMa peUYOBMHA, IO HAJEKUTH OO OPraHiuHUX
noJriMepis, — moJaietusen. IlomieTnnen He TpalisgeTbca B mpupomi. sKoma-
HUU KUBUU OPraHidM He MOYKe MOro CMHTe3yBaTH, TOMY TaKi PeUOBWHU
Ha3WBAIOTh CUHMEMUYHUMU.

3BicHO, IIIO IIe He BCi peuoBUHU, BigoMi JioacTBy. ¥ 1boMy maparpadi
MU PO3TJIAHEMO IIe OedAKi IPUPOAHi II CHHTeTHUYHI CIIONYKM, AKi Tpamis-
IOTHCA BaM y TIOBCAKJIEHHOMY JKUTTi.



MpunpoaHi opraHiuHi cnonyku

JHKurTeBO HEOOXIAHMMY OPraHiYHMMU CHOJNYKAMU IJIs
goavHau € Bitamiau. Hegapma 1ie ¢JI0BO IIOXOAUTE Bif
JIATUHCBKOTO Vita — «XKUTTA». XBOSA Ta YOPHA CMO-
poauua mictare Bitamin C, HaciHHS COHSIIHHUKA —
B, (riamin xmopuz), MopKBa — Biramin A (peTHHO.)
TOIIIO.

Icuye Oararo JiKapchbKMX POCJAHH. BOHM MicTATH
pisHi mpupoxHi opraHiuHi cmosmyKu, cepen SAKUX BU-
PiBHAIOTH TPYIy aJkaJoimiB. IX BuKOpHCTaHHS IysKe
pisHomaHiTHe: Mophin — 3HeGoOBaIbHE, KodeiHn Ta
TeOOPOMiH — ICHUXOCTUMYJIATOPU, KOJEeIH — IIPOTH-
KaIllJIbOBUHM 3acib ToImo.

I3 po3pisiB y MicIAX MOIIKOIKEeHb HA CTOBOYypax XBOM-
HUX JIePeB YacTO BUTIKae rycra cMoJja, AKYy Ha3WBa-
10Th skuBuNA. JKuBuia — 1miHHe qyKepeso opraHiuvHuIX
peuoBuH. 3 Hel J00OyBalOTh CKUOUIAD, KaHipoab, pe-
YOBWHU [JIsI BUTOTOBJEHHS JIKYyBaJbHUX Oaib3aMiB
TOIITO.

¥V Bpasunii 1754 poxky BUSBUJIU YHiKaJbHE JepPeBO —
reBero. SIKIMO MOJOYHUIU CiK, IO BUTiIKae 3 po3pisiB
Ha ii cToBOYpi, BificTOATH Ta miAirpiTu, TO OTPUMAEMO
aarekc (a0o HaTypaabHuUil Kayuyk). OOGpPo6KOI0 JaTeK-
cy noOyBaiOTh PidHi BUAM T'yMH.

IlpuponHoOI0 OpraHiuHOIO CHOJYKOIO € Bick. Binm
MO:Ke OyTHM POCIMHHUM (Macjio K0oyko0a) i TBapuH-
HuM (O0mKomnHMI). I3 BOCKY BUTOTOBJISIOTH CBiUKH,
BUKOPUCTOBYIOTh [AJS BUT'OTOBJIEHHSA KOCMETHUUYHUX
3aco0biB (Maseii, KpeMiB, IIOMaz), 3aXHCHOI'0 IMOKPUT-
TA OepeB’AHUX i MapMypoBUX BUpPOOiB, BUOYXiBKHU.
Bockom mokpuBaroTh GPYKTU I CUPU IJIA TPUBAJIOTO
36epiramns.

Binpmricts pocsvH Mae HenmoBTOpHUU 3amnax. IleBHOIO
00pO0OKOIO0 I1eli 3allaX ¥ POCJUH «3a0MPAIOTh» Y BUTJIS-
oi edipaux omiit: M ATHOI, JIaBaHIOBOI, eBKAJIIiIITOBOI
romto. IIi onii BuKopucToByOTH Y napdymepii, AK Ji-
KapchKi 3acobu Ta Xap4yoBi apoMaTH3aTODH.

3 IeAKUX IPUPOAHUX O0’€KTiB BUIIIAIOTH OpraHiu-
Hi CIIOJIYKHU, II[0 MOTiM BUKOPHUCTOBYIOTH K XapuyoBi
momimku. Hanpuknazx, nid 3aryiieHHsA CTPaB Ta IPU-
TOTYBaHHA ’Kejle BUKODPUCTOBYIOTH V3Ke BijoMuii BaMm
KpOoxXMaJb (KapTOILIAHUN YU KYKYPYASAHNUI), sKeJIaTuH
(BuAinAOTH i3 KicTOK, KOIUT Ta poris), arap-arap (Bu-
IiJIAIOTE i3 yepBOHUX i Oypux arapoBUX BOJOPOCTEIt).
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CMHTETMYHI opraHiyHi cnonyku

ITosiBa cuHTeTMYHUX BOJIOKOH CTaJjla CIIPaB)KHBLOIO pe-
BOJIIOITi€I0 B HayIi # TexHimni. Bouu 3mauHOo mermeBIiri
3a HATYPaAJbHi 1 T03BOJAIOTh BUTOTOBJIATH OJAT, SKUM
i3 HaTypaJIbHOI CHPOBMHU HE BUTOTOBUII: HETOPIOUi
KOCTIOMH [IJI IIOKEeKHUKIB, TepPMeTUYHI KOCTIOMU IJIA
KOCMOHABTiB, MiIlHi KaHaTM Ta 6araTo 4oro iHIIIOro.

31aBHAa IJId IPAaHHSI BUKOPHUCTOBYIOTH MIJIO Ta IPAJb-
HY coxy. Aue 3a edexTuBHicTIO IXx i mopiBHIOBaTH
He MOJKHA i3 CyYacHMMHU CHUHTETHUYHHMH MHUHHUMK
3aco6amu. Ile 3acobu nJia npaHHA B pisHiil Boxi, pyd-
HOTO IMpaHHa ab0 B aBTOMATUYHIN MAIlUHi, I MUTTSI
OCyay, CKJIa TOIIIO.

I3 POBBUTKOM IIPOMUCJIOBOCTI HATYPAJIHHOTO KAYUYKY
B)Ke He BHCTA4aJio, 100 3aJ0BOJILHUTH BCi morpebu.
Maitzxe 100 pokis Tomy Bimxkpuaum cmoci6é moOyBaHHS
CHHTETUYHOI0 KayJyKy, 3 SKOTO IIicJIsa eBHOI 00poOKYU
OTPUMYIOTH COTHi COPTiB I'yMH.

3aBaaku pisHuM gob6aBkam i3 20—30 opramiuHMX mO-
JiMepiB BUTOTOBJSIOTH THCAYL COPTiB ILIacTMAac, IO
MOXKYTh 3aMiHUTH OyAb-AKUM HATypaJIbHUM MaTepia.
A neski miacTmMacu 3a BJIACTHUBOCTSAME HabaraTo Kpaii
3a HaTypaJIbHi MaTepiasu i1 HabaraTo JeIleBIIri.

Ho BigkpuTrTa nmeuinmuiainy 1928 poky HaBiTh 3BUUAaii-
Ha 3acTyjJa MOIJIa CTAaTH CMEePTeJbHOI0. AHTHOIOTHKH
3pobuyin mmepeBOpoT v MeauliuHi. I xoua PuemiHr Bu-
IiUB MEeHinuIiH i3 HaTypaJabHOI CUPOBUHU, CHOTOMHI
BCi aHTMGIOTMKE — Iie CHHTETHYHI CIONIYKH. IX yixe
BiZKpHUTO mysKe 06araro, i BUueHi IpaIfolOTL HAJ CHH-
Te30M HOBUX.

PocsmaHa cupoBrHA BiKe He 3a0e3Ieuye mOoTpedu JIIOA-
crBa B Jikax. Tomy 6araTo ¢apMaleBTUYHUX KOMIIA-
Hilf CHMHTe3yIOTh PiBHOMAaHITHI JIKapChKi pedyoBUHH.
Ximiugi kKommaHii 3afiMalOTHCSA IOMIYKOM HOBUX JIi-
KapChbKUX PEYOBHUH [JIA JiKYBaHHA 3aXBOPIOBAHb, IO
CHbOT'OJHI BBAYKAIOTh HEBUJIIKOBHUIMMU.

Ho Bigkpurrta M. 3imiHum germeBoro cmoco0y mo0y-
BaHHA aHiLJIiHYy HaTypajabHi 6apBHUKU OyJIU Ay2Ke IO-
porumu. ChoromHi HaTypaibHi GapBHUKHU MailiKke He
BUKOPUCTOBYIOTH, X 3aMiHUIN CHHTETUYHi GapBHUKMH.
Bonwu criiikimi, He BUropaioTh Ha COHIIi Ta, IO AYKe
BaXKJINBO, iX MOKHA HOOYyTHM OYAb-AKOTO KOJBLOPY
¥ BiATIiHKY.

226




CborofHi arpoHOM# BUKOPHCTOBYIOTh 6araTo pisHux
MeCTUIUAIB — 3acob6iB XiMiuHOTO 3aXUCTy KYJb-
TYPHUX POCJIUH Bif Oyp’AHy (repbimuan), rpubKiB
(byurinuau) Tomo. Bu TakoK KOpuUCTyeTeCh iHCEK-
TUIUAAMH, 00 BiAraHATH KOMAapiB Ta KJIIIiB.

XapyoBa IPOMHUCIOBiCTh BUKOPUCTOBYE Oarato pis-
HOMAHITHUX CHHTETHYHHMX XapuyoBHX A00aBok. Ile
pisHi BaMiHHVUKY IIYKPY, aHTUOKCUJAHTH, apOMAaTU-
3aTOpU, Xap4yoBi OapBHUKN, KOHCEPBAHTU, EMYJIbla-
TOopu Ta crabiiizaTopu, miAcHUIOBAYi CMaKy TOIIIO.

HemoxxnuBo ysaBuTu aBromMobiedyayBanua abo 0y-
OiBHUIITBO 0€3 HOBMX CHMHTETHUYHUX MaTepiauis, ski
BUKOPUCTOBYIOTH IJIA 3’ €THAHHS AeTajeil, 3aXUCTy
Bim Kopo3sii, repmeTrmsarii ctukis Tormo. Takumu €
HOBi CHHTeTHYHI JaKku, eMaJi, (papou, cMoJIH, KiIei,
TePMETHKH TOIIIO.

CuHTeTHYHI OpPraHiyHi CHOJNYKVM BUKOPUCTOBYIOTH
IJIA BUTOTOBJIEHHA BUOYXOBUX Ta IiPOTEeXHIiUHUX
marepianiB. Ha xanb, ix moci BUKOPUCTOBYIOTH
IJIA BUTOTOBJIEHHSA 30poi, ajie TakoXX 3aCTOCOBYTH
i B MuUpHUX minax: mig yac OyayBaHHSA TYHEJiB,
ITo0yBaHHA KOPHUCHUX KOIAJHUH TOIIO.

HocaigaunbKoro rpymnoio mix kepiBHuiTBoMm Credani
KBosex cTBOpeme yHiKalbHe BOJIOKHO, IO 3a Oy-
I0OBOI0 TOAiOHEe [0 MaByTWHU,— KeBjap. TxkaHuHa
3 HBOTO CTifiKa MO 3HOLIYBAHHA Ta yAapiB, TOMY
3 HbOTO BUTOTOBJISIIOTH apMYIOUi TKAHUHU [JIA GpOHe-
JKIJIETiB Ta OPOHEeIILIeMiB, sIKi, 30KpeMa, BUKOPUCTO-
BYIOTH BiiCLKOBOCJIYK00BIII 36pOHMX cu YKpaiuu.

CyuacHa ximia HalijJieHa Ha PeBOJOIiI0 B iHGOP-
MamiiHuX TexHojoriax. MiHiaTiopusallia cyyacHUX
€JIEKTPOHHUX MPUCTPOIB 3yMOBIJIA IIPOBEEHHS II€B-
HUX IIPOIeCiB HA MOJIeKyJasapHoMY piBHi. Hezabapom
3’ SIBJIATBCS MIPUCTPOI AJIs 3anucy indopmarrii, B AKKUX
1 6ir indopwmarii Oyzme s30epiratTu ogHA MOJIEKYJIa.

OcTaHHIM AeCATUIITTAM OYPXJHUBO PO3BUBAETHCS
«IOHUM» PO3IiJ XiMii — cympamosaekyaapHa XiMid.
HayxkoBmi i1 HayKOBUIli CHHTE3YIOTh PEUOBUHU, MO-
JEeKYJIU IKUX 3JaTHi BUKOHYBAaTH IEeBHY MeXaHiUHY
poboTy. YiKe CTBOPEHO IPOTOTHUIIM MOJIEKYJ, SKi
IPaIooTh AK MOJEKYJIAPHUHM MOTOp, HPYKUHA,
JiT ToIo.
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3axucT JOBKINNA Bif CTIMKMX OpraHiyHMX 3abpyaHioBavis

Ha :xanb, po3BHUTOK IMBijgisalili cympoBOMKYETbCA 3a0pPyIHEHHSIM
HaIol mJjaaHeTu.

ITo-mepitte, e 8i0x00u NPOMUCLOBUX BUPOOHULME, AKI BUKUIAIOTHCS
B HaBKOJIUINHE cepemoBuine. OCHOBHUMU 3a0pyAHIOBauUaMHU TOBKIIIA €
nakodapboBa, mamepoBa Ta KOKcoximiuna ramysi. IxHi BuKmam BKpait
TOKCUYHi, HE PO3KJIANAIOTHCA B HNPUPOMi, HAKOMUYYIOTHCA B JKUBUX OP-
ragiamMax, a y BOJHOMY CEPEIOBUIIl 3 HUX MOYKYTh YTBOPIOBATUCH Il
He0e3MeuHili peyoBUHU.

Ilo-mzpyre, 1e cuHmemuyiHi OpP2aHiuHi PEYOBUHU, IO € «UYIKUMU»
IS IPUPOJU, TOOTO 3a KOAHUX O00CTaBWH BOHU He 3MOTJIM O YTBOPUTUCS
B 'KUBUX opraHiamax. Taxoio pedyoBUWHOIO €, HAIPUKJAI, IIojJieTuaeH. Bim,
3BUUANHO, AysKe 3PYYHUH y BUKOpPHCTaHHi. AJjie ioro mepeBara — CTiii-
KicTh ;o 6araThbox NMPUPOIHNX UMHHHUKIB — € #oro Hemoaikom. Ha cmit-
HUKY TOJIiMepHi MaTepiasu He THUIOTH, HE PO3KJaJal0ThcA BOPooBxK 300
i OinpIre poKiB Ha BigMiHy Bij mamepy, II[O0 3THHE B I'PYHTI 3a 2—3 POKH.

s po3B’sa3aHHA Iiel mpobJyieMHu ChOTOIHI PO3PO0JAIOTHL HOBI MaTe-
pianu, 110 3MOXKYThH IIIBUAKO PO3KJAMAaTUCA y I'PYHTI — OioImaacTuKuU.

TakoX BeJWKY 3arposy CTAHOBJATH necmuuyudu. 3 omHOTO OOKY,
BOHU 3aXUMIAIOTh YPOKAU, aje 3 AOIEeM BOHU HOTPAIJIAIOTH Y I'PYHT, I10-
TiM — y I'PYHTOBi BOAM, PiYKM, MOPA Ta OKeaHU. BOHH MOXKYTBH OTPYITH
merikaHIiB CBiTOBOro okeaHy ab0 HaKONMUYYyBaTUCA B OpraHismMax pub Ta
IHIIMX BOASAHMX TBAPUH i pasoM 3 I»Kei0 IMOTPAIMTU B OPraHisM JIIOJUHU,
COPUYUHAIOUN OTPYEHHS.

OpauM 3 HaliHeOe3MeUHIINX IIeCTUIUIIB, IO HAJNEKUTh OO I'PYIU
cTifikux opra"Hiunux 3abpyauioBauiB (CO3), € AT (auxaopoaudeHin-Tpu-
XJIopoeTaH, mo0yToBa HasBa — aycT). Binm gyske edeKTuBHUN y 60p0oTHOL

Man. 39.1. Buknan npommcnosux nignpu- Man. 39.2. MonimepHi maTtepianu Tpusanun
EMCTB CTAHOBAATb 3arpo3y Aj1Aa AOBKinA yac 36epiraloTbcA B IPyHTI 1 3abpyaHI00TL
DoBKinnA
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§ 39. MpupoaHi 1 CUHTETUYHI OpraHiuHi cnonyku

Man. 39.3. HenigkoHTponbHe N HagnMLWKOBE BUKOPUCTaHHA XiMiUHUX 3aco6iB 3axMcTy poc-
NNH, 30Kpema Nectuumniis, CNpPUUMHAE 3abpyaHEHHA He TiNIbKW I'PYHTIB, ane i IpyHTOBUX
BOA, PIYOK Ta MOPIB, i CTAaHOBUTb 3arpo3y MBMM OpraHiamam

3 MaJApPiHMMM KoMapaMH Ta INKigHWKaMu 0aBOBHHUKY, COI Ta apaxicy.
Aue BiH Mae KaHIIEPOTeHHY Ta MyTareHHY fAif0. s OTpyeHHS AOCTATHHO
10-20 mr. Yepes ne QAT 3abopoHeHU# O/ BUKOPUCTAHHA B Oararbox
KpaiHax cBiTy, 30KpemMa B YKpaiHi.

Hna saxucry poBkinua Big CO3 Oprawmizania O0’emmammx Harrin
imimitoBasia cBiTOBY mporpamy 3 XimMiuHOi 6Ges3meKu, y pes3yJabTaTi AKol
2001 pory B Croxroabmi Oysmo mizmucano Komsenrito mo CO3. 3rigmo
3 Heo 3a00pOHeHO BUPOOHUIITBO Ta BUKOPUCTAHHA ABAHAAIIATH XiMiuHUX
peuoBuH (TaK 3BaHOI «OpPYyAHOI AIOKWHU PEUOBUH»). YKpaiHa paTu@iky-
Basa 1o Komsenmioo 2007 poxy.

Ase pna sbepeskeHHSA HABKOJUIITHBOTO CEPENOBHUINA caMUX 3a00POH
majio. HeoOximHO MomepHisyBaTM BUPOOHUIITBA, BTiJIIOBATH HOBI TEXHO-
Jorii ouunIneHHsa BigxomiB abo OesBigxomHi Texmosorii. Te, axkoio 3emis
oyae uepe3 50—-100 pokiB, 3ayieskuTh Bim Hac!

'l'/'. KniouoBa ipesn
-9
MpypoaHi opraHiuHi CNoAyKM MICTATbCSA B MNPUPOSHUX O6'€KTax, a CUHTETUYHI
peyoBMHN B Mpupodi He TpannalTbca, iX AobyBalOTb WTYUYHO, i YaCTO BOHMU
€ [)KepesioM 3abpyAHEHHN HAaBKOMMLLHbOrO CepeaoBMLa.

Q KOHTpONbHI 3anuTaHHA

481. Aki opraHiYHi CNONyKM Ha3MBalOTb NPUPOAHMNMU, @ AKI — CUHTETUYHUMUN?
Yum BOHWM Bifpi3HAIOTbCA?

482. 41 MOXYTb CMHTETMYHI OpraHiyHi CNonyKn TpamaaTica B npupogi?

483.[NepeniviTb Ta ONULWITb 3aCTOCYBAHHA NMPUPOAHUX i CUHTETUYHUX OpraHiy-
HUX PEYOBVH.

484.AKi peyoBVMHM HA3MBAIOTb CTINKUMKM OpraHiyHMMKU 3abpyaHioBaYamm?
Y yomy nondArae npobnema ix BUKOPUCTaHHA? 3anponoHyliTe cnocobu 3a-
XUCTY AOBKINAA Bif LMX PeYOBUH.
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@ 3aBaaHHA ANA 3aCBOEHHA MaTtepiany

485* Y popatkoBuX gxkepenax 3Hanaitb iHdopmauito npo CTOKronbMCbKY KOH-
BEHUil0 Ta nepenik peyoBMH, WO BIAHOCATb A0 CTiIMKMX OPraHiyHmMx 3a-
6pyaHioBaYiB. AKi TEXHONMOriYHI NPOLECH € JXKEPESIOM LiMX PEYOBUH, 3 AKOD
METOI BUKOPUCTOBYIOTH Lii pe4oBMHU? Yn peanbHolo € BiAMOBA Bif BUPOO-
HULTBA 1 BUKOPUCTaHHA LMX peyoBuH? HacKinbkn akTyanbHow € npobne-
Ma BUKOPUCTaHHA L€l rpyny peyoBuH ana Ykpainm?

ﬂ TeMu HaBUAJBHUX NMPOEKTIB 3a TemMow «IlouaTkoBi mMOHATTA Ipo
OPraHiYHi CIOJYKHM»:
- BurkopucraHHA moJiMepiB — €KOJOT0-eKOHOMIUHUM acIeKT.
« AJbTepHATUBHI AKepesa eHeprii.
+ Exorpodosioria — Hayka PO €KOJIOTiuHO Oe3IleyHe XapuyBaHHSI.
- BuroroBieHHsa MujIa 3 MUJIbHOI OCHOBH.
- JMocaimxkeHHs XiMiuHOTO cKJany ixi.
« XiMmiuHU#l CKJIAJ KYBaJbHUX I'YMOK.
- Ximiuruii crJazg 3aco0iB JOIVISAAY 3a POTOBOIO MOPOYKHUHOIO.
- Jlpyre >KuUTTA mamepy.
- Hxepesa opra"iuHoro 3abpyaHeHHA TepuTopii rpomaam (Mikpo-
paiiony).

Ilepesipme ceoi 3snannsa 3a memow «lIlouamixogi nonamms npo opza-
HiYHI CNOLYKU», BUKOHABWU Mmecmosi 3a80aHHA HA calimi.



TEMA 4. Y3ATANNbHEHHA 3HAHbDb 3 XIMIT

§ 40. 3HaveHHA Ximil B XUTTi cycninbcTBa.
Ponb ximii gna 3abe3neyeHHA CTanoro posBUTKY

3HauyeHHA Ximil B CyyaCHOMY CyCrinbCTBi

Ximiuni 3HaHHS — Iie IOTYsKHA CHJIA B pPyKax JIOACTBA. SHAHHSA
BJIACTHBOCTEH XiMiuHMX pPeUYoBHH Ta CIOCO0iB iX m0oOyBaHHS He TiJIbKM
IO3BOJISAIOTh BUBYATH U PO3YMITH NPUPOAY, ajie W A0oOyBaTW HOBi, IIe
He Bimomi peuoBmHU, TepembadyaTH iCHyBaHHS PEUYOBUH i3 HEOOXigHUMU
BJIACTHUBOCTSIMU.

Ane ximisg mMoKe OyTu HeOe3meUHOIO AJIS JIIOAUHU I JoBKijaas. Bigo-
MU MUCbMEHHUK-(DAaHTACT Ta BUeHUH-XiMiK Afizek AzimoB mmcaB: «Xi-
Misi — IIe CMepTh, II[0 YIIaKOBaHa B 0OaHKHU Ta KOPOOKM». I cKkasaHe cmpa-
BeIJIMBE He TiIbKMU IJA Ximii, aje I O eJTeKTPUKM, PadioeeKTPOHIKH,
TpaHCIOPTY. MU He MOXKeMO KUTU 0e3 eJIeKTPUKHU, ajie OTOoJIeHuil ApiT
CMepTeJbHO HeOe3IeuyHuil, aBTOMOOIII JomoMaramTh HaM mIepecyBaTHUCH,
ajie i IXHiMUM KoJlecaMu 4acTO TMHYTH JIIOAM. BUKOpUCTAHHA JIIOICTBOM
IOCATHEeHb CyYacHOI HayKHU II TeXHiKM, 30KpeMa ¥ xXimii, moTpedye BucCO-
Kol 3arajpbHOI KyJbTYpPU M IIMOOKUX 3HAHD.

Tineku BigmosigasbHe, pallioHaJbHe IPUPOJOKOPUCTYBAHHS MOMKE
CTaTU 3aIOPYKOIO CTAJOTO PO3BUTKY HAIoi ImBimisariil

Ximia B NOBCAKOAEHHOMY MUTTI

Bes ximii HeMOKJINBO YABUTH CcydacHHi mobyT Jiogeii. I He Tinbpxm
OIlOCEPEeIKOBAHO Yepe3 BUKOPUCTAHHSA 1)Ki, ofATry, BYTTA, MAJNBa, JKUT-
Ja, aje ii 6es3mocepeHbO Uepe3 BUKOPUCTAHHA CKJIAHUX, IJIACTMACOBUX,
MOPIeJAHOBUX i (padgHCOBMX BUPOOiIB, JiKapchbKuX IIpemapariB, 3aco0iB
oasa gesiHdekii, KocMeTHUHMX BUPOOiIB, pisHMX KJeiB, Jakis, ¢apo,
XapyoBUX A00ABOK TOIIIO.

OcraTouHO yBiHIIAM B HAIl TOOYT pisHi MuiiHi 3acobu. Ase Kpim
MuJIa # IMaMOyHIB MM BUKOPHUCTOBYEMO 0ararto iHIIuX 3acobiB, 30Kpema,
nasa BubimoBaHHs. [ia OGinbIIOCTI 3 HUX I'PYHTYETHCS Ha BJIACTHUBOCTIX
XJIOPOBMIiCHUX CIIOJYK, ITIO € CUJIbHUME oKucHuKamMu. Ha meaxkmx 3acobax
3asHauaioTh «He mictare Xiopy». Taki 3acobm TakoK MiCTATHL CHUJIbHI
OKMCHUKY, HAIIPUKJaJ HaTpii mepbopar NaBO, H,0,-3H,0 abo maTpiit
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nepkap6onar Na,CO,-1,5H,0,-H,0. fopcTka Boma MOXKe CIPUYMHUTHA
MIOIIKOAKEHHSA MPAJbHUX MAIINH, TOMY MU BUKOPHUCTOBYEMO 3aCO0M IJIA
i1 mom’ AKIIIeHHA.

CTBOpeHHA HOBMX MaTepianis

CTBOpeHHsS HOBUX MaTepiajiB — moTpeba cyuacHoro »xutrtd. Martepia-
JIY 3 HOBUMMH, ITOKPAI[eHNMHU BJIACTUBOCTAMI MAIOTh 3aMiHUTHU 3acTapiJi.
HoBux martepiasiB BUMararoTh i BHUCOKOTEeXHOJOTrIYHI ranysi: KocMiuHa
M aToMHa TexHiKa, eysieKTpoHikKa. nsa mpakTmuHmx morpebd HeoOXimi
Taki mMarepianu, AK MeTaJud, IIOJiMepHu, KepaMika, OapBHUKI, BOJIOKHA.

Ocob6JinBe Miclle cepes HOBUX MaTepiajiB MociZaroTh KOMIIO3UTH. 3a Oa-
raTbMa BJACTHUBOCTIMI — MIiIIHiCTIO, B’SIBKiCTIO — KOMIIO3UTH Habararto
IepPeBUIIYIOTh TPAIUIIIHI MaTepiaan, 3aBAAKN YOMY IIOTPeOU CYCIIiJIbCTBA
B HUX HEBIWHHO 3pocTaioThb. Ha CTBOpEHHS KOMMIO3UTIB BUTPAYAIOTH Je-
maji Oijbllle pecypciB, a IOJIOBHUME CIIOXKHBAUYAMMN KOMIIO3UTIB CHOT'OMHI
€ aBTOMOOinbHA I KocMmiuHa rasysi (man. 40.1).

biomaTtepiann

I3 po3BUTKOM MeIWUIIMHYN BUHHUKJA IOoTpeba B 3aMiHi opraHiB Ta TKa-
HUH B opraHismi Jsrogmau. Marepiann, AKi MOXHa BUKOPHUCTOBYBaTHU
IJId BUTOTOBJIEHHA PiBHOMAHITHMX IMIIJIAHTIB, CTBOPIOIOTH Y XiMiuHUX
naboparopisax. MeraseBi mpoTes3u IPOCTi y BUTOTOBJIEHHi, My’Ke MiIl-
Hi, XimiuHo iHepTHi &I BimHOCHO mermneBi. I'oJTOBHMM HemOJIiKOM MeTaJiB
€ Te, IO BOHU IiAAAIOTHCA KOpPO3ii, ueped AKYy 3HMIKYETHCA MeXaHiuHA
MiIlHiCTh, a OpraHiaM OTPYIOIOTHL HOHW MeTaJiuHUX ejieMeHTiB. llocuTh
MEePCIeKTUBHUMHU AJIA BUTOTOBJIEHHSA IMILJIAHTIB € CIIJIaBU TUTAHY (HaAIIpH-
kiaan, Ti—Al—V) — Bouu wmimHi, BimHOCHO JierkKi # cTifiKi g0 Kopoaii.

CroromHi Bce 0iyIbIlle BUKOPHUCTOBYIOTH KepaMiuHi 6ioiMmmianTu. Kepa-
Mika — uymoBuii 6iomaTepiaji: BoHA MillHa, He HmigmaeThbca Koposii. Kpim

Man. 40.1. BukopuctaHHA KOMNO3WUTHWX MaTepianiB: ByrneueBy TKaHWHY (ByrneBoONoOKHO) (a)
BMKOPWCTOBYIOTb AN apMyBaHHA [eTaneil Benocmnegis Ta aBToMobinis, 3i cknonnactmka
BUIOTOBNAOTb KOpMycy 6anfapoK Ta HEBeIMKUX YOBHIB (6) i HaBiTb uini 6yanHKmM (8)
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Man. 40.2. CyuyacHi 6iomaTepianu BUKOPUCTOBYIOTb [J1A BUrOTOBJIEHHA WITYYHMX Cyrno6is
Ta 6araTtodyHKLiOHaNbHKX NPOTe3iB KiHLiBOK

TOro, KepaMika He CTHPAETLCH, IO BAKJIMBO AJA IITYUYHUX CYIJIo0isB,
a TaKOXK XapaKTepuayeThcsa O0iocyMicHicTIo.

PauioHanbHe BMKOpPUCTaHHA NPUPOAHOI CUPOBUHN

IIpupona 3maeTheca HEBUUEPITHOIO KOMOPOIO, 3 AKOI JIIOACTBO Gepe mo-
TpiObHy cupoBuHY. 3a ocTaHHi 20 POKiB KOPUCHUX KOIaJUH O0yJIO HJOOYTO
OiJbIlle, HidK 3a BCIO icTOpilo JioacTBa. Y CBiTi HMIOPiYHO BUJIYUYAIOTH i IIepe-
pobiasaoTh 6au3bko 100 Mapa TOHH TipchbKUX mopiA. BaraTo cMpoOBMHHUX
IKepes ysKe BUCHa)KeHi, TOMK TOCTPO MOCTAE CUPOBUHHA MpobJyeMa. Y:ike
ChOTOMHI 6araTo KpaiH BiguyBaioTh Opak OKpeMHX IIPUPOIHUX PeCcypciB.
B Vkpaini, HanpukJaja, He BuUcTauae Ha()TH W IMPUPOTHOTO rasy.

KoMmmiexcHe BUKOPUCTAaHHS CHUPOBUHU I BiZXOmiB — OCHOBA KOMOiHO-
BaHMUX BUPOOHUIITB (PiBHUX XIMiUYHUX, XIMIUHUX 3 METATYPTiHHUMHU TOIITO).

Heo6xigmo BupoBag:KxyBaTu 6e3Bia-
XOOHi TexHoJorii, ToOTO Taki BUPOOHM-
i mpolecu, 3a AKUX BiAXOOM OTHOTO
BUPOOHUIITBA CTAIOTh CHPOBUHOIO (pe-
areHTaMu) AJIA iHIIOTO.

HeBuuepnHuM I:KepejioM CUPOBU-
HY € IPOMMUCJIOBi I mobGyToBi Bigxomm.
3aBmaHHA XiMiKiB moisarae B pos3pooOiri
MeTO/iB e(heKTUBHOI'O BUKOPUCTAHHA Ta-
KUX BigxoniB. 3acTocyBaHHS BTOPUHHOIL
CUPOBUHU JA€ MOKJIUBICTH €eKOHOMUTU
IPUPOAHI CUPOBWHY ¥ eHepriio, a Ta-
KOJK SHHSUTU CODiBapTiCTh IPOAYKTY,

Man. 40.3. BukopucTtaHHs eHeprosbe-
piralounx TEXHOOrIN i anbTepHaTUBHMX
OCKiJIbKM BUTPATH pecypcis y 2—3 pasu [XXepen eHeprii 4O3BONINTb CKOPOTUTA
(a mo gesxkux Bumax A0 6 pasis) meHi, BVMKOPUCTAHHA NPUPOAHOI CUPOBUHU
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Hi)X Ha

BUPOOHUIITBO 3 MEPBUHHOI cupoBuMHU. HampuKjaj BUIJIaBKa cra-

Ji 3 MeTaJIo0pyXTy moTpebye B 6—7 pasiB MeHIIle eHepreTUYHUX BUTPAT
i y 25 pasiB gmermieBIna, HiXK ofep:KaHHS CTaJNi 3 PYIH.
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KnwouoBa igen

Ximis yBiwna B yci cdepmn XnTTA Ta BiANbHOCTI NoAcCTBa. Y NOBCAKAEHHO-
MYy KWTTi MU BUKOPUCTOBYEMO 6araTo MPOAYKTIB XiMiYHOT MPOMMCIIOBOCTI.
BukopuctoByoun ximiuHi 3HaHHA, CTBOPIOKOTb HOBI MaTepianu, AKi He iCHYI0Tb

y npupogi.

KoHTponbHi 3anuTaHHsA

486. Ha3BiTb NPoAYKTW XiMIYHUX BUPOBHMLTB, AKi BUKOPUCTOBYIOTb Y MOBCAK-
AEeHHOMY KUTTi.

487. HasefiTb nNpuknagM HeCNpUATIMBOIO BMUBY BUKOPWUCTAHHA XiMiYHMX
3HaHb, PeYoBUH abo TEXHOMOTi Ha HaBKOMMLLHE cepefoBuLLe abo NOLUHY.

488.0nunwwiTb, AKMM Oyno 6 Balle XuUTTA, AKOM B HbOMY He 6yno NPoayKTiB Xi-
MiYHOro BMPOGHULTBA.

489. CxapaKTepu3ynTte ponb Ximii y CTBOPEHHI HOBMX MaTepianis, y pO3B'A3aHHi
€HepreTUYHOI N CMPOBKHHOT Npobnem.

3aBAaHHﬂ AnA 3aCBOEHHA MaTepiany
490% [lisHaliTeca B JOPOC/MNX, YN € Yy BalWOMy MICTi, cenuwi, obnacti ximiuHi nig-
npuemctia. Aki? LLlo BOHM BUroToBNAOTH? AK BOHM BMMBAIOTL HAa HABKO-
NUWHE cepepoBue? Y moxe nogrHa BiAMOBUTUCA Bif MPOAYKTIB LNX
BMPO6HMUTB? Bignosigb obrpyHTyinTe.
491% 3HangiTb Y AOOATKOBUX AXepenax iHpopmalilo Npo NpuHUMNK palioHasnb-
HOro NPUPOAOKOPUCTYBAHHA | 3HAUEHHA XiMiT B peanisauil umMx NpuHUMNIB.
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Knacndikauia Hayk

3pyuHO KJaacupikyBaTu HAYKU 3a TUM, ¥ AKOMY «CBiTi», TOOTO B AKiii
cepi 3HaHB «Aie» Hayka. MoKHA BUIIIUTA YOTUPU TAKUX «CBiTH»: CBIT
imeit, cBiT HmpUPOAU, CBIT KYJbTYpPU i CBIT JIOACBKUIl (PKUTTEBUIi, abo
TPAKTUYHUN). 3a UM KPUTEPieEM HaYKU KJIACU(PIKYIOTH HA YOTUPHU KJIACU:
iHTeNeKTyasicTuKa, MPUPOJO3HABCTBO, KYJbTYPOJIOTiA i IIpakceoJiorid.

Iumenexmyanicmuka K IpeaMeT BUKOPUCTOBYE CBIT ifiei, IOHATTA
mpo uwuciaa, ¢irypu, migHocTi. [0 TaKMX HAyK BiJHOCATHL MaTeMaTUKY,
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¢imocodiro, Teosorito ToIo. IHTEeNIEeKTya bHI HAYKU HE CTABJATH IIepen
co00I0 KOOHOI MPaKTUYHOI MeTH. IHTeJIeKTyaJbHi HAyKU «He TypOye»,
OyAyTh 3aCTOCOBYBATH IXHi pe3yJbTaTH UM Hi.

Ilpupodo3nagcmeo sIK KJjac HAYK HPUHIIUIIOBO BinpisHAETHCA BiA
inTemexryaricTuru. YMoro mpeamer — mpupoja, sKuUBa Ta HeKuBa. Ilpu-
POZIO3HABCTBO BUHUKAE B IIPOIIECi 3iTKHEHH JIIOAUHY 3 Tpupoaoio. OcHoBa
IIPUPOLO3HABCTBA — AOCBiJ, AKMI OEePsKYIOTh IIig uac 0e3mocepeaHboOro
BUBUYeHHSA 00’eKTiB a0o sBuim. Ileit q0oCBig HEMOMKJIMBO OTPUMATH JIHIIIE
MipKyBaHHAMH.

Kyavmypoaozia noeguye cycminbHai # icropuuni mayku. o Hux Bif-
HOCATH COIIioJIoriio, icTopio, eTHOorpagito ToIIo.

Ilpakxceonozisa 00’egHye HayKH, IO COPAMOBAHI Ha TpPaKTUYHE 3a-
CTOCYBaHHSA, IX iIle HasWMBaIOTh IpukJamsuumu. Ilpuriaagai ¢isuka, ma-
TeMaTuKa, XiMisg, ICUXOoJIoTid Ta iHIII BUKOPUCTOBYIOTH 3400yTi 3HAHHSA
TaM, Ze Ie TiAbKM MOKJUBO. J[0 mpakxceoJiorii BiTHOCATH €KOHOMIKY,
memaroriky, IOJiTOJIOTiI0, IOPUCIPYAEHIII0 Ta iHIOII HAayKHW, dKi peasisy-
IOTh 3araJbHONPUNHATI abd0 3HAUMMI I[IHHOCTi 3a AOIIOMOIOI0 HAYKOBUX
mertoniB. Ha BigMiny Big mpupomosHaBcTBa, MPaKCceoJoria cy0’ eKTuBHA —
3aCTOCYBaHHS NPUPOJHUYMX 3HAHL MOYKe OyTH B3AaEMHO ITPOTUJIECKHUM.
Hanpukaazn, xiMiuni 3HaHHA MOXKYTh OYTH BHKOPUCTAHI AJS CTBOPEHHS
cyJyacHUX JiKiB abo, HaBmaku, Ximiumoi 30poi.

Micue ximii cepep NPUPOAHNYMX HAYK

Ximig — ogHa 3 NPUPOAHHMUYMX HAYK, TOOTO HAYK, II[0 BHUBYAIOTH
00’€KTHU Ta ABUINA IPUPOAU. ¥ Ci IPUPOAHNYI HAYKU BUBYAIOTH MPUPOAY,
ajie 3 pisuux Ookis. Tax, HampuKJIam, ogHe I Te caMe TiJIo MOKe BUBUATHU
i ximisa, i ¢isuka, i acrporHomia. Ajse masa ximii macammepen BasKIUBUI
XiMiuHHMI CcKJaj Tijia Ta IepPeTBOPEHH:, 1[0 3 HUM MOKYTbL BigOyBaTHCH.
OckinmbKu B XiMiUHMX peaKI[isgX fAapa aTOMiB He 3MiHIOIOTHCS, a BimOy-
BAETHCSA JUIe TepedyoBa eJeKTPOHHOI CTPYKTYPU aTOMIB Ta MOJIEKYJ,
TO A Ximil MOYKHA 3aIpPOIIOHYBAaTU TaKe BU3HAUEHHS:

.‘ Ximias — HayKa Nnpo nepeTBOPEHHSA PEUYOBUH, MOB’A3aHMX 3i 3MIHOI eNeKTPOH-
¢ @ 1010 oToueHHS aTOMHIIX anep.

CkjIamgoBUMHU YaCTHHAMHM XiMiUHMX PEUYOBUH € XiMiuHi yacTHUHKMH:
aTOMH, MOJIEKYJM Ta foHHU. IxHi posmipu — 6xmsbpko 10719-1076 merpa
(man. 41.1, c. 236). O6G’eKTH GiABIIMX Ta MEHINNX PO3MipiB BUBUAIOTH
iHImi TpUpOAHWYI HAYKWU.
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Man. 41.1. 3icTaBneHHA Po3mipiB NPUPOLAHNX OO'EKTIB i HayK, WO X BMBYalOTb

Ximisg, BUBUAIOUM aTOMM, MOJEKYJN, XiMiuHi peuoBMHU Ta ixXHi B3a-
eMozii, Mae B MOBHOMY 00Cs3i BUKOPHCTOBYBATH 3aKOHU (pisuKu. Y CBOIO
yepry, 6iojoria i reosoris, BUBUYAIOUYM CBOI 00’€KTH, MAlOTh BUKOPUCTO-
ByBaTH i XimMiuHi 3aKOHH.

IIle y XVIII cromiTTi 3B’s130K Ximii Ta )isuMKU MOMITHB i BUKOpPHUCTaB
y cBoiit poboti M. B. JlomonocoB, akuit mucas: «XiMik 0e3 3HaHHA (PisuKu
OOmiOHUI 0 JIIOAWHMU, IIT0 BCe ITyKATH Mae HaBmoManku. I 1mi aBi HayKu Tak
moB’si3aHi Mix co6010, 1110 ofgHAa 0e3 0JHOI JOCKOHAJIUMU OYTH HE MOXKYTh».

CTpyKTypa XiMi4yHOI HayKu

CyuacHy XiMiio DpPUHHATO MOAiIATH HPUHAWNMHI Ha I’ATH PO3MiTiB:
Heopra”iuHy, opraHiuny, GpisuuyHy, aHaJITUUYHY ¥ XiMil0 BUCOKOMOJIEKY-
AApHUX crnoayK. KoKHU# i3 mux pos3mijiB TaKoK IOMIJIAIOTH Ha 0ararto
OKpPeMUX AUCIUILIIH (cxeMa 7). IHOAI TaKOMK BUIIIAIOTH OKPEMO 3arajib-
HY Ximiio, IpeaMeT BUBUEHHS SKOI TiCHO NHOB’sA3aHUil 3 HEOPTaHiuHOIO
ximiero: XiMiuHi ejleMeHTU, YTBOPeHI HMMU HaNIPOCTiIIi HeopraHiuHi
CIOJYKHU ¥ 3arajbHi (ismumi Ta ximiuHi sakxonm. OmgHaK YiTKHUX MeK
Mi}K OKPEeMHWMHU DPO3JijiaMu He iCHYE.
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Cxema 7. CTpyKTypa XiMiuHOI HayKH

Pi3Hi HanpaMu: maTemaTyHa  Pi3Hi HanpaMu: ximia Kap6iais,  Pi3Hi Hanpamu: ximia npu-

XiMifl, XiMmif rasis, TeOpeTUYHa  iHTepmeTanifiB, KOMMIEKCHUX  POAHUX CMOJNYK, MeTanoopra-

Ximifi Towo Cronyk, reoximisa Towo HIYHUX cnonyk, HadToXimiA,
6ioximis, papmximia Towwo

3aranbHa HeopraHiuHa OpraHiuHa
¢ 1 4
Ximiga
v v v
®isnyHa AHaniTnyHa Ximia Bucokomoneky-
NAPHUX cNONyK
Pi3Hi HanpAmuK: enekTpoximis, Pi3Hi Hanpamun: ximiyHa meTpo-
KiHeTVKa, TepMOAVHaMiKa, noria, ximiuHa giarHoCTUKa Pi3Hi Hanpamu: ximia noni-
KOnoigHa, KBaHTOBa, KPUCTa-  TOLWO MepiB, Ximia 6inkis Towwo

noximis Towo

Iia cyyacHol ximii xapakTepHa iHTerpailisa 3 iHIIIMMHU HayKaMu, 3a-

B3aemo3B'A30K ximii Ta ¢i3vkn

Oco0/IMBO iHTEHCHUBHO PO3BUBAIOTLCI B3a€EMO3B’SI3KM MixK (Pi3HUKOIO
i ximiero. Ha pisHuMx eramax cBoro pos3BUTKY (isumra Oyna ama ximii
I)KEepesioM PiBHMX TEOPEeTMUYHUX KOHIIEINI[iH, IO 3HAYHO BILIMHYJIW HAa
PO3BUTOK Ximii. UM CKAamHIIINMU CTABaJIU XiMiUuHi eKCIIEPUMEHTU, TUM
OinpIne anapaTypu i )iBSMUHUX METO/iB MOCTiyKeHb BOHU BuMaraau. s
BUMIpDIOBAHHA TeIJIOBUX e(eKTiB peakIliii, IPOBeJAeHHS CIEKTPaJIbHOTO
M PEeHTreHOCTPYKTYPHOTO aHaIi3y, BUBUEHHA i30TOHIB i pagioaKTHUBHUX
XiMiYHUX eJIEMEHTiB, KPUCTAJIUHUX I'DATOK PEUOBUHU, MOJEKYJIAPHUX
CTPYKTYP HeoOXimHi malicKJamHimii ¢isuuHi mpuaagm — CIEeKTPOMETpPH,
Mac-CIEeKTPOMETPHU, eJIEKTPOHHI MiKPOCKONIU TOIIIO.

CyuacHa (pisuKa crpusiia BUBUEHHIO IPUPOAY XiMiUYHOTO 3B’ sI3KY, 0C00-
JUBOCTEN XiMiuHOI OyZOBM MOJIEKYJ OPTraHiYHUX 1 HEOPTraHiYHUX CIIOJIYK.

Ha wmexxi ¢isukm # ximii BuHMK Takwmii poagin ximii, ax ¢isuuna
ximisa. IIpegmerom ii BuBUeHHsS € OyJOBa i BJIACTUBOCTI MOJIEKYJ Xi-
MIiUYHHMX CHOJIYK, BIJIMB Pi3HMX UMHHHUKIB HAa yMOBHU Iepebiry ximiummx
peakiiii. @isuuHa XiMisa CbOTOAHI € 3araJIbHOTEOPETUYHUM (HyHZAMEHTOM
yciel ximiunoi Hayku. Ii Teopii MaloTh BelMKe 3HAUEHHS LIS PO3BUTKY
HeopraHiuHoi Ta, 0cO0JIMBO, OpraHiuHOi Ximii.
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Y nepuriit mogoBuHi XX cTOMiTTA chpopMyBaBcAa HOBUI po3ain (isukm;
(kBaHTOBA MexaHiKa, eJJeKTPOHHA TeOopid aTOMiB i MoJeKyJI), 110 Hi3HiIIe
mouaJu HasWBaTH XiMiuHOIO (pismKoo. BoHa BuBUae B3a€MO3B’ 30K i B3a-
eMoIIepeTBOpeHHA Ximiumoi i cybaTomMHOI (hopM eHeprii.

B3aemo3B’a30K ximii Ta Gionoril

Bsaemo3B’A3Ky Ximii 3 0ioJIOri€0 CIPUAIO CTAHOBJEHHS OpraHiuHOL
ximii. Po3BUTOK HayKu HaJaB MOKJINBICTL HETAJIbHOTO TOCIiI:KeHHS 0y-
IOBU I CKJIAAY KMBOI KJIITMHU, XiMiYHMX IIPOIECiB y JKMBUX OPraHis-
MaX, JO3BOJIUB BUSIBUTH B3a€MO3B’A30K MixK OioJsoriuammMy (QyHKIisMMI
OpraHiamMy Ta XiMiUHMMU peaKIiAMU.

Taki creriuivHi BIaCTUBOCTI "KUBOTO, AK PiCT, POBMHOYKEHHSA, PYXJIU-
BicTb, 30yIJINBiCTh, 3HATHICTH pearyBaTu Ha 3MiHHM 30BHIIITHBOTO CepPeqOBHI-
1112, OB’ sI3aHi 3 MEBHIMU KOMILIEKCAMU XiMiUHMX IIePeTBOPEHb Y KJIITHHAX.

3HaueHHA XiMii B 6ioJIOTiUYHMX JOCTiAKeHHAX HAA3BUUYANHO BeJUKE.
Came ximia BUABMIIA HAWBAKJIMBINTY POJIb XJIOPOMiay AK XiMiuHOI OCHOBU
(oTrocuuTE3y, reMOrIO0iHY AK OCHOBU IpoIlecy AuxaHHs. Byio 3’scoBano
XiMiuHy IpHUpoOAy IIepemadi HePBOBOTO 30y KEHHS, BU3HAUEHO CTPYKTYPY
HYKJIeTHOBUX KHCJOT TOIo. BuaBuiocs, 1mo Bci (pyHKIII Ta mporecu,
AKi BimOyBaioThCS B JKMBOMY OpPraHisMmi, MOKHA BHKJIACTH MOBOIO Ximii
y BUIVIAAI KOHKPETHUX XiMiUHHX peakIlii.

Ha mexxi Giosorii, ximii Ta (isMKy BUHHKJIMN Taki HAyKu: Oioximia —
HayKa IIpo OOMiH peuoBMH i XimMiuHI IpollecM B KHUBUX OpraHismax;
OioopramiuHa ximMig — Hayka mpo OymoBy, (PYHKIIII Ta croco0u CHUHTE3y
CIOJIYK, 3 SAKUX CKJIAZAlOThCA JKMBi opraHismm; (ismko-ximiuHa 6iojo-
rigs — HayKa IIpo (DYHKI[IOHYBaHHSA CKJIATHUX CHUCTEeM Iiepemadi iHdop-
Malrii # peryjaioBaHHA 0ioJOTiUHMX ITPOIECiB HA MOJIEKYJIAPHOMY PiBHI,
a mre Oiodisuka, Oiodismuna ximia ¥ pagiaimiiina Oiosoris.

P
A

3_@\ KniouoBa iges
Yci nprpoAHuYi HayKn BMBYAOTb MPUPOLY, ajie KOXHa 3i cBoro 60Ky. Jlnwwe no-
€[HAaHHA BCiX 3HaHb BOEAVHO CTBOPIOE LiNiCHY KapTUHY CBITY.

O KOHTpONbHI 3annTaHHA

492. HasepiTb BifOMi BaM BU3HaueHHA Hayku Ximii. LLlo € npeagmeTom BUBUYEHHA
Ximii?

493. 3a AKMM NPUHLMNOM KNacnikyoTb CyyacHi HayKu?

494, fIki HayKn Hane)aTb 4O NPMPOAHNYUX?

495. flki OCHOBHI 3aBAaHHA XiMii?
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496. Ha3BiTb, WO € 06'€KTOM BMBYEHHSA: a) acTPOHOMil; 6) 6ionorii; B) reorpadii;
r) ¢i3ukun. Y yomy BUABNAETLCA 3B'A30K MiXK NpeamMeTaMmu BUBYEHHA LUX
HayK i TM, O BMBYAE Ximis?

497. lllo, Ha Bawy AyMKY, BBYalOTb BioXimis, KOCMOXiMis, reoximia, arpoximis,
KpWCTanoximia n aHaniTmuHa ximia?

498.Y YoMy nosnAra€e B3aEMO3B'A30K XiMil 3 iHLWMMN NPUPOAHNYMMUN HayKamu?

499. [MpoaHanisyinte man. 41.1. 3ictaBTe po3mipu 3a3HaYeHNX Ha HbOMY OO'EKTIB
i3 Haykamu, Wwo ix BMBYaOTb. HaBepiTh Nnpuknagn o6'ekTiB, WO OAHOYACHO
€ NPeAMEeTOM BMBYEHHA Pi3HNX NPUPOAHNUYNX HayK.

500. Kk BM BBaka€Te, WO € NpegMeTOM BUBYEHHA XiMIYHUX AUCUUNNIH, nepe-
NiyeHux Ha cxemi 77
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OcobnmBOCTI CyyacHOT HayKu

Hamr cBiT ay:ke IBUIAKO 3MiHIOETHCS. SIKIO HMOPiIBHATH YMCJIO Bin-
KpuUTTiB B ycix Haykax, 3pobgeumx y XVIII crosirti, 3 BigKpuTTAMUH
3a OCTAHHE NECATUJIITTA TiIBKM B OpraHiuHiil ximii, To mepeBara Gyme 3a
HamuMm yacom. CyuacHa xiMis cyTTeBO BiZpisHAETHCS He TiJIbKM Bif Tiel,
mo O0ysna 100 pokis Tomy. HaBite 30 pokiB TOMy BuUeHi IpaIijoBaju 30-
BciM mo-immromy. 3BiCHO, II[0 3aKOHHU IIPUPOIN He 3MiHUINCH, aJie CYTTEBO
3MiHMJIKCS cIIOocOoOM IIpeAcCTaBJIeHHSA Ta 00poOKHM xXimiuHoil iH@opMaIlrii.

3aBIAKY KOMII I0TepU3allii HayKMW CTaJI0 MOMKJMBUM He TiJIbKM Ha-
oupaTy ¥ IOIIMPIOBATH TEKCTH Ta POOMTH HaouHi mpeseHraii. Choromui

Man. 42.1. CyyacHa ximiuHa nabopatopis
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CYTTEBO IIOJIETIIMBCS IIPOIlEC PO3B’SI3YBAHHSA 3akad TeOpPeTHUHOol Ximii,
O0UNCJIeHHS reoMeTpil CKIaHNX MOJEKYJ, MOAeJI0BaHHA XiMiuHuX i (i-
SUYHUX IIPOIECiB 3a OyAb-sIKOI TeMIIEpaTypPu i THUCKY. 3BicHO, 10 po3pa-
XYHKOBIi (popmyau Oyau Bimomi maBuo. Aje mie 30 pokiB Tomy Tpeba 0yJio
3a JeKiJbKa MicAIlliB 3afiMaTu uepry, I[o0M CKOPHCTATHCA KOMII IOTEPOM,
AKWUHA TOAI Mir saiiMaTy HOeKijnbKa IOBepXiB, a Ie I THMKIeHb UYeKaTHu
Ha pe3yJbTaTH 00YMCIeHb. A CHOTOAHI OyAL-AKWII KOMII'IOTEp Ha CTOJIi
3TaTHUH PO3B’sI3yBaTH TaKi 3amadi 3a XBUJINHHU.

3 ogHOTO OOKY, TeXHIiUHHWHA POSBUTOK B3HAYHO IIOJIETIIUB AOCTYI OO
ingopmarii Ta ii o6poOKy. 3 iHIIIOro — BeNMUe3HHUIl 00CAT HAYKOBOI
iH(opmarlii mepeBUINy€e 3[aTHICTD JIOAWHY il OCATHYTH, IO TPU3BOAUTH
IO 3BY'KEHHs HAayKOBUX iHTepeciB.

Mo:xHa BUAIIUTH TaKi 0cobJMBOCTI cyuacHOl ximii:

« By3bKa cIeljiajgisaliisg BUeHUX: 3HAaHb HAKOIIMYEHO CTIJIIbKY, IO KO-
IeH XiMiK He MOKe OyTH cHerfiajicToM y pisHmX posaimax ximii, i 6yab-
dAKe OOCJiIKeHHA Mae BUKOHYBATH KOJIEKTUB CIIelliajicTiB 3 pisHuUX abo
CYMILKHUX TaJiy3ei;

* 30iIBIIIEHHA TEOPETUYHUX MOCIiPKeHb: 3aBASAKN KOMII I0TepPU3aIrii
HayKM Y4acTO HeMae HeOOXiMHOCTI MPOBOAUTH TO¥ UM iHINMUI eKCIIePUMEHT,
100 3po3ymiTu, BimOymerbca BiH um Hi. YacTo JOCTATHBO 3MOIEIIOBATHU
Ipoliecu Ha KOMII'IOTepPi, a moTiM 3IiliCHIOBATH TiJIBKM Ty peakliiio, II0
peasbHO BiiOyBaTHUMETHCH;

* BUCOKi BUTpaTu Ha [OOCTiAKeHHs: cydJacHa XiMisg moTpebye my:Ke
BeJuKUX (pinamcoBux pecypciB. Armio 200 pokiB Tomy s obaagHAHHSA
naboparopii mocTaTHBO OyJI0O 3aKYIUTHU PeaKTHUBU, IIOCYJ Ta ob0JagHATH
meui OJig HarpiBamHA, TO ChOTOAHI He MOKHaA O00ifiTMcA 6e3 cydacHUX
JOPOTUX NPWJIAAIB AJA BUMIPIOBAaHHA PiBSHOMaHITHMX BJIACTUBOCTEN pe-
YOBUH: CIIEKTPiB IMOTJIMHAHHA, ANEPHOTO0 MAarHiTHOTO Pe30HAHCY, CIIEKTPiB
BUIIPOMiHIOBaHHS, XpPOMAaTOTPaMH TOIIIO.

CTaHOBNEHHA XiMIYHOT HayKn B YKpaiHi

Bukopucranua neBHUX XiMiYHMX 3HAHb Ha TepUTOPil YKpaiHu Big0y-
BaJIoCA ITle Y CUBY OHABHUHY i OyJio MOB’si3aHe 3 BUILIABJIAHHAM METAJiB,
BUTOTOBJIEHHAM KepaMiKu, MOpOXy Tomlo. Aje AK HayKa XiMmisg mouasia
pos3BMBaATHUCA BiTHOCHO HeZaBHO, Big mouaTky XIX crosiTTs, i3 posBu-
TKOM HAaYKOBUX IT€HTPiB.

Ilepmi HaykoBi gocaimkenHHsa 3 Ximil moB’ss3aHi i3 3acHyBaHHAM
XapkiBcbKkoro yHiBepcurery (1804 p.), B AKOMY CBOi JOCTiAsKeHHS II0O-
ypHaB Bacunp Kapasin. ¥V pisui poxkm XIX cTOJITTA PO3BUTOK Ximii
B XapkoBi 0yB mos’ssamuii 3 M. BekeroBum (TepMmMoximia Ta Teopisa
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Tapamm, = Charkim, 812
Wipmangenil ¥

a 6
Man. 42.2. XapKiBCbKMIA HauioHanbHWUI yHiBepcuTeT imeHi B. H. KapasiHa: a — nepwwuin
Kopnyc yHiBepcuteTy 3 1804 p. (KOnWLWHIA ry6epHaTopCcbKnin nanay); 6 — cyyacHWUin BUINAL,
rofIoBHOTO Kopnycy

posunuis), O. ExsrekoBuM (opraniuna ximia), O. [laauneBcbkuM (disio-
goriuna ximia), O. [Manmaginum (6ioximisa), M. IllpaiiGep (amaniTuuna
ximisa), K. IBanoBoio (Heopramiuna ximis).

¥ sacuoBanomy 1833 pory KuiBcbkomy yHiBepcuTeTi ximiuni mocsi-
mxenna npoBoguau M. Kasaupep (eqexTpoJituuna gucortiainis), S1. Mu-
xanaenko ta O. CrnepaHcbKkuil (Teopiss posumHiB), npodecopka O. Bejo-
6opomoBa (maypeatrka Ilep:kaBHOI mpewmii). [locaimKeHHAMNU 3 KOJOITHOI
ximii satimanucsa I. Bopiios Tta A. [lymauchbKuii (OCTaHHI TEPIIUM ITOYaAB
yuraTu JeKmii 3 miei gmcnumniainm). Taxkoxxk y KuiBcbKomy yHiBepcuTe-
Ti chopMmyBasacAa IMOTY:KHA IMTKOJA XiMiKiB-OpraHikiB 3aBIAKU IpalAaM
II. AnexceeBa, M. Bynre i BcecBiTHBO Bimomoro C. Pedopmarchbkoro,
AKUHN JOCJIiIUB HOBUU TUI PEaKIliil 3a yJacTi OpraHigyHMX KHUCJIOT (peak-
nig PedopmarchKkoro).

Man. 42.3. KniscbKuin HauioHanbHUI yHiBepcuteT iMeHi Tapaca LlesueHka:
a — ¢otorpadia XIX cT; 6 — cyyaCHWUIN BUINIAL FONOBHOrO «4ePBOHOro» KOpMycy



TEMA 4. Y3ATAJIbHEHHSA 3HAHb 3 XIMIT

Man. 42.4. JlbBiBCbKMI HaLioHanbHWI YHiBepcuTeT iMeHi IBaHa ®OpaHKa: a — ronoBHUi
Kopnyc (KonuwHin 6yanHok Manuubkoro cenmy); 6 — HaykoBa 6ibnioteka yHiBepcutery,
ofHa 3 HalcTapiwmnx B YKpaiHi

Y JIsBiBchKOMY yHiBepcuTeTi Bim cepepmau XIX crosiTTa mocaigm
3 aHajiTmuHoi ximii mpoBomuB JI. Ile6anb, i3 3arambHoi Ta (apmalen-

TuuHol ximii — B. Pagsimmescbkuii, iz ¢ismunmoi ximii — C. Tosmouka
Ta A. [lopabanbchKa,, 3 opramiunoi ximii — B. Kemyna ta E. Jlinnemamn,
3 HeopraHiuHoi Ximii Ta Kpucramorpadii — mnpodecopra O. Boiipax.

PosBurky ximii B OmecbKoMy yHiBepcuUTeTi CIpuAJM TaKi BumaTHIi
ximikm, ax II. MexaikimBini Ta M. Senincekuii (opra"iuma ximisa),
@®. IllBemos (kKosoimma ximia), O. CaxamoB (enexTpoximis), JI. ITucap-
JKeBChbKUH (OKMCHO-BigHOBHI peakiIiii) Ta I. ['opbaueBchkuiil (6ioximis) Ta
T. Pakurcbka (HeopramiuHa ximis).

Tako:k BapTO BiA3HAUNTH IIEPIIIOTO IIpe3uaeHTa Y KpaiHChbKOI aKaaeMii
HayK, BCeCBiTHBO Bimomoro Boaomumupa IBanosudua BepHaacbKoro, sKmi
CTaB 3aCHOBHMKOM HOBOTO PO3AiTy HayKu Oioreoximii Ta aBTOpOM yueHHA
mpo Giocdepy it HOOChEDY.

Man. 42.5. Opgecbknii HauioHanbHWIA yHiBepcuTeT imeHi . |. MeyHnKoBa: a — ronosHMMN
Kopnyc; 6 — XiMiuHUI daKynbTeT
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XiMiyHa Hayka B CyyacHin YKpaiHi

Croorogui xiMisg € ofHicl0 3 HaAWBAKJIMBININX NPUPOIHUUMX HAVK.
DopMaJIbHO XiMiUHY HayKy MOALJISIOTHL HA YHIiBEPCUTETCHKY Ta aKaJeMiu-
HY. YHiBepcuTeTchbKa HayKa — IIe JOCJIiAKeHHSA, II0 IPOBOAATL Y BUIITUX
HaBUAJbHUX 3aKJagax (yHiBepcuTeTax) cujaMHU BUKJIaJauviB, acIipaHTiB
Ta CTyIeHTiB. 3/1e0iIbIIIOr0 B YHiBEpCUTETaX IMIPOBOAATH (hyHIaMEeHTaJIbHI
IOCJiPKeHHsI, CIPAMOBAaHI HA BUPIIIeHHA TOJOBHUX IMUTAaHb, OB’ I3aHUX
i3 hopMyTIOBAaHHAM CydacHUX Teopii i rimores. IloTy:KHI XimMiuHi mkoam
chorogHi € B yHiBepcuTerax Kuesa, JIbBoBa, XapkoBa, Omecu, Yepkac,
YepHiBiiB, [uinpa, Y:xropoga Ta iHIINX.

Inmuit 6iK HayKm — akxKageMiuHWi, Ae MOCHiJAKeHHsS IIPOBOLATH
B ycranoBax Hamiomamnbuoi akamemii Hayk (HAH) Vkpainu. ¥V cTpyk-
Typi HAH VYkpainu mpaiiioe 6araTo HayKOBUX 3aKJaIiB, cepel SAKUX €
i crmerriasrizoBaHi Ha XimMiuHUX mocaimKeHHaX: IHCcTUTyT opraHiuHoi ximii
(KuiB), Iacturyr dismunoi ximii imeni JI. B. Ilucap:keBcbrrkoro (Kuis),
dizuko-ximiunuit imcruryr imeni O. B. Borarcwpkoro (Ogeca), Irctm-
TyT Ximii BucoKoMoseKkynAapuHux croayk (KuiB), IHcTuTyT 3arajbHOI Ta
Heoprauiunoi ximii imeni B. I. Bepuaacbxoro (KuiB), Imcturyr 6ioximii
imeni O. B. IMannagina (KuiB), Icturyr KomoigHoi ximii Ta ximii Bogm
imeni A. B. ymancsroro (KuiB), Imcturyr ¢ismkro-opramiumoi ximii Ta
Byraeximii imeni JI. M. JIurBunenka (KuiB), IncTutyT 6ioopramiumoi Ta
HadToximii imeni B. II. Kyxapa (KuiB), IacturyT 6iokosoigHoi ximii imeni
@®. 1. Opuapenka (KuiB), Imcturyr ximii moepxHi imeni O. O. Uyiika
(KuiB) ta Imcturyr mounokpucraais (Xapkis).

V:Ke TiIbKM 3a Ha3BaMU ITUX iHCTUTYTiB MOKHA YABUTHU chepy Ha-
YKOBUX AOCIHiJ’KeHb, III0 B HMUX IIPOBOAATL. AKageMiuHi iHCTHUTYyTH €
daarmanaMu GpyHZAMEHTAJBHUX i IPUKJIAAHUX HAYKOBUX JOCJIiIKEHb.
Y HuUX po3po0IAITh HOBI cyuacHi MaTepianu, (hJIyoOpecIeHTHI CIOJIYKHT
IJId eKcIIpec-aHaJidiB I'PYHTIB, Boau Ta 6i0JI0TO-MeIUUYHUX AOCIiIKeHb,
OIPOBOAATEL AOCJIAKEHHA B rajysi cympamoJieKyadpHoi ximii Ta Ha-
HOXimii.

Crin BizsHAUMTH, IO OyXKe BAYKJINBUMU € HOCJIIKEHHS B IIPUKJIATHIN
ximii, 3aBAAKY AKMM PO3POOIAIOTH HOBI TeXHOJOTII BUIOOYTKY KOPUCHUX
KOIIaJIWH, IepepodKu HadTH, HOBI MEeTOAW MEeTAaJypPriiilHOT0O BUPOOHUIITBA
TOIIO0. 3aCJIYrOBYIOThH HA yBary i JOCATHEHHS CBiTOBOTO PiBHA 3 YIOCKOHA-
JIEHHS TeXHOJIOTi1 CTBOPEHHSA MPOAYKTIiB IIIBUAKOTO IIPUTOTYBAHHSA, CUHTES
O0ioakTMBHMX KepaMiuHHMX MaTepiangiB AJjd iMIJIaHTiIB Ta BiZHOBJIEHHS
KicTkoBoi TkanuHu. Hemogasuo B IHcTUTYTI MOHOKpucTaaiB (M. XapKiB)
Ipe3eHTyBaJIM HOBMM MaTepias Ha OCHOBi IITY4YHOTrO camdipy, 1Mo 3a c¢BO-
iMM XapaKTepUCTUKAMU B TPU Pa3U IMEPEBUINYE MIIlHICTH OPOHHOBAHOTO
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Man. 42.6. Mpopykuia HTK «IHcTUTYyT moHokpucTanie» HAH YkpaiHn (M. XapkiB): cumMHTUNA-

UiiHi maTepianu gns nasepHUx nNpuctpois (a) Ta aTOMHUX peakTopiB (6); 3 MOHOKpUCTaniB

candipy BUroToBNAOTL OBPOHbOBAHE CKNO ANs 3acobiB HaBeAeHHA Ta 6poHemalnH 36poi-
HUX cun Ykpainum ()

ckja. TakoK IIpe3eHTyBaJIM HAATOHKI IIACTMHU 3 T€PMAaHIiI0 AJIA cydac-
HUX TeILIOBiBifiHMX mpmiaazniB. TakmMmMu maTepiajiaMu BiKe OCHAIIYIOTH
YVKpaiHCBbKY BifiCBKOBY TEXHIKY.

2

-~

s\ Kniwouosa ipen
CyyacHa HayKa CYTTEBO Bifpi3HAETbCA Bif NpuHLMNiB poboTn BUeHMX XIX cTo-
niTTA, Hacamnepepn 3aBAAKM HOBITHIM JOCATHEHHAM y cdepi BUCOKMX TEXHO-
norin. CyyacHOro HaykoBUA Bifpi3HA€E By3bKa creuianisalifa Ta MOXIMBICTb
NPOBEeAEHHA YABHMX E€KCMEePUMEHTIB 3a [OMOMOrol KOMM'IoTEPHOro mopge-

JIIOBaHHA.

Q KoHTponbHi 3anuTaHHA

501. Lo Bigpi3HA€E HayKoBY pPOGOTY Cy4yacHOro BYEHOrO Bif po60TU BUEHMX
XVII-XIX ctonitTa?

502. Ak BigbyBanoca CTaHOBNEHHA XiMiYHOI HayKn B YKpaiHi?

503. HaBegiTb Npi3BuLLa BYEHNX — TBOPUIB XiMiYHOI HayKn B YKpaiHi.

504.Ha cTopiHKax LbOro migpyyHuKa 3HangiTb iHPopmaLilo Npo BiTUM3HA-
HUX | 3apyBiXKHUX yuyeHMX. OnNUWiTh iXHI BHECOK Yy CTAaHOBNEHHSA TeopiiA,
BIAKPUTTA 3aKOHIB Ta HayKOBUX JOCNIAXKEHb, AKi BU BUBYMAN MPOTArOM
9 Knacy.

505. B Aknx perioHax YKkpaiHu po3BMBAETbCA CyyacHa Ximia?

506.Hap AKMMK NUTaHHAMM NPaUIOIOTb CyYacHi BYUEHI-XiMiKn?

507*.Y ponaTKoBUX Axepenax 3Hangitb iHpopmaLilo Npo HayKoBi XiMiuHi 3aaa-
ui, Wo po3B'A3YI0Tb B OAHIN i3 HaBeaeHUX y naparpadi yctaHos HAH Ykpa-
THW. MOACHITb 1T aKTyanbHiCTb | HEOOXigHICTb ANA CyyaCHOro CycninbCTBa.
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Micue ximivyHOT ranysi B NpoMMCNOBOCTI YKpaiHW

XiMiuHME KOMILJIEKC — OJMH i3 NPOBiAHMX y CTPYKTYypPi cyduacHOI
eKOHOMiKu YKpainu. Bix #1oro po3BUTKY 3HAYHOIO MipOI0 3aJIe’KUTh Ha-
YKOBO-TeXHiUHMI mporpec Kpainu. XiMiuHi BUPOGHUIITBA BUTOTOBJISIOTH
OPOAYKI[iI0 OJIsI BCiX OCHOBHUX TaJly3eHl IIPOMMUCJIOBOCTi, TPAHCHOPTY,
CiJIBCBKOr0 rocmogapcTsa, 000POHM, IOOYTOBOI'O OOCIYIOBYBaHHS M iHIIINX
chep DisIIBLHOCTI.

XimiuHa rany3p YKpainum HapaxoBye 6ausbko 200 migmpuemcTB
i o6’emHaHb, Vv AKUX 3aiiHATo moHag 350 Tuc. oci6. Ximiuwmi mignpuemcrsa
BUpPOOaA0TE H0 20 THC. HaliMeHyBaHb HPOoAYKIIil Ha cymy 40-45 mapn
rpH (Tabda. 13).

CbOTo/IHi OCHOBY XiMiUHOTO KOMILJIEKCY CTAHOBUTH BUPOOHUIITBO MiHe-
paibHUX KOOpPUB, Ha AKe mpunagae moHax 60 % yciei Bupobienoi B KpaiHi
xXimMiuHOI MPOAYKILii.

Ho crJaagy XiMiyHOrO KOMILJIEKCY KpaiHW BXOIATH DA CIIeIliajiso-
BaHMX Tajly3ei, AKi BUKOPHUCTOBYIOTH Pi3HY CHUPOBUHY, BUTOTOBJIAIOTH
BeJIMKUU aCOPTHUMEHT IPOAYKIIiI Ta MmoegHaHi MiK cO00I0 CHiIBHOIO TeX-
HoJioriero. 3a3BUYall BUIIJISAIOTH OCHOBHY (HeopraHiuHy) ximiro, ximiro
OpraHiuHOTO CHHTE3y, TipHUUYO-XiMiuHy, (dapMaleBTUYHY Ta MiKpobio-
JIOTiYHY TPOMMCJIOBIiCTb, TOOYTOBY XiMmito.

Taomunga 13. BUpOOHMIITBO OKPEeMHUX BHIIB MPOIYKINiL
XiMigHOT MpOMuUCIOBOCTI B YKpaiHi

Pik

Haitmenypast npoxysmi 1990 1997 2010 2015
AMOHiaK CUHTeTUUYHUI, TUC. T 2086 3782 4163 2168
Miepam sodpune (0 epepess g | dsts | aass | 1540
Cyab(aTHa KucjaoTa, TUC. T 1438 5011 1295 525
Cozma KaJabIIMHOBAHA, THUC. T 368 1120 858 640
Copma xaycTuuHa, TUC. T 156 445 85,6 36
XimiuHi BOJIOKHA ¥ HUTKU, TUC. T 26,0 179,2 15,6 45,3
IMTunau, THC. mIT. 7544 11 203 3901 14255
i sunt ey poemt | 27|05 | = 1o
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CupoBurHHa 6a3a XimiyHOI NPOMMUCNOBOCTI YKpaiHu

VKpaiHa Mae IOTYKHY CUPOBUHHY 0a3y AJsA XiMiuHOI IIPOMMCJIOBOCTI,
TOOTO 3amacu MaiiKe BCiX BHJIB MiHepaJIbHOI XiMi4HOI CUPOBUHU: BYTiJI-
Jisi, TPUPOAHOTO Tasy, HaQTHU, CipKu, KapOOHATHOI CUPOBUHU, KYXOHHOI
¥ KaJiliHoi cojeli, TUTAHOBUX PY/I TOIO. 3 OCHOBHUX BHUJIIB MiHepaJbHOL
CUPOBHHHI B YKpaiHi MOKHU IO He BUABJEHO pomoBuina (pochopHOoi cupo-
BUHU (Bimomi Jsimiie He3HauHi pogoBuiia (ochopuris i amaTury).

Vkpaina Mae mIpakTHUYHO HEBWUEPITHI 3amacW KYXOHHOI coJri (mmoHaf
10 mapm ToHH), OinbIlla YacTHMHA AKMUX 30cepeakeHa B ApTeMiBCBKO-
CioB’sHcbKOMY pomoBuilli Ha Mexxi JloHenbKoi, JIyramcbkoi Ta XapkiB-
cbKoi obsacTeii. BesuKe 3HaUeHHA s XiMiUyHOI ITPOMMCJIOBOCTI MalOTh
Takox 3samacu cojeil IliBmiumoro Kpumy, soxpema CuBachbKuX 03ep,
y cKJIafi aKuxX MicTaThca posumHu coseit Harpito, Marwio, Bpomy, Hoxy,
Turany Ta iHHIUX I[IHHUX €JeMEeHTiB.

VY IlpukapmaTTi € pomoBUINa KaJNilHUX coJieii, 3 AKUX A0OYBalOTh
Oes3xJiopHi moOpuBa it maruiii. Po3po0asaioTs BeJuki pomosuiiia B IBamo-
®pankiecebkiit (Kaaymr) i JIsBiBebkilt (CTebHUK) 00JacTAX.

Yrkpaina mae BenuKi pomoBuina camMoponmHoi cipku B IlpukapmarTti:
Posgonnscbke, ABopiBcbke, Hemupisebke (JIpBiBcbKa 006sacthb), ['mymais-
cbke (IBamo-PpaHKiBChbKa 06J1aCTh) TOIIIO.

Poposuinia ¢ocopoBMicHOI cpOBUMHU — aIllaTHUTOBL pyau — 30cepen-
sKeHi B Merxax [luinmpomeTpoBchbKkoi Ta sHuToMupchbKoi obiacTeii.

Ha repuTopii YKpainu pos3BiJaHO JOCUTH BEeJIUKi POMOBUINA TUTAHO-
BUX DY, AKi BUKOPUCTOBYIOTH AJA MOOYBAHHS YMCTOTO METAJY, a TAKOMK
nas BupoOHuUITBA mirMeHTHOoro tTutaH(IV) oxkcuay. OcHOBHiI pomoBuIa
TUTAaHOBUX PYA € B sKurtomupcwhkiit i JHimpomeTpoBCchbKill obsacTax.

Man. 43.1. Po3pobka HadpTOBOrO popoBuiLa Man. 43.2. CuBacbki 03epa 6araTi Ha pi3-
B YOPHOMOPCBHKOMY Lienbdi Hi coni, WO € CUMPOBMHOI Ans 6araTbox BU-
pobHUUTB. KOHLEHTpaLia coneil HacTinbKu

BE/IMKa, WO BOHM BigKnajaloTbcs Ha Gepesi
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Man. 43.3. Pogosulle 3anisHoi pyan Man. 43.4. Ha¢ToBi pesepsyapu Jlucmuan-
no6nusy Kpusoro Pory po3pobnsioTb CbKoro HadTonepepobHoro 3asogy — of-
BigKpMUTM cnocobom HOro 3 HanbinbluKX NepepobHUKIB HadTL

Kapbomatua cupoBuHa (Kpeiifa, BaoHAK) HadBHA B 0araThb0xX MiCI[IX
Yxpaiau (IIpuuopHOoMOp’s, oHEIbKO-IPUAHIIPOBChKA HU30BUHA TOII0)
i moBHicTIO 3a0e3meuye MOTPeOM XiMiUHOI IIPOMMCJIOBOCTI B I[ii CUPOBMHI.

VYriM, HesBasKalUM Ha HASBHICTL MOTYKHOI CHMPOBUHHOI 0asu, I
xXiMiuHOI TPOMUMCJIOBOCTI XapakKTepHa iCTOTHA 3aJIe}KHICTH Bif iMmopry
MeBHUX BUAIB CUPOBUHU (IIPUPOIHOrO rasy, allaTUTOBUX KOHIIEHTPATIB,
cipuaHoTO KOJIYemaHy TOIO) i HamiBhaOpuKaTiB (CHHTETUYHOTO KayuyKYy,
IeJII0JIO3U TOII0).

MNignpnemcTBa XiMiYHOT MPOMUCIOBOCTI YKpaiHu

OpHielo 3 TpPOBiAHUX MmiATaNy3eil XiMiuHOI TPOMUMCJIOBOCTI YKpaiHu
€ moOyBaHHS MiHepaJbHUX AOOPMUB, HacamMmepen asoTHuHX (amMoHiaumol
cemiTpu, Kapbamimy, aMoHi# cyabdary Tomo). Ix mo6yBalTH CHHTE30M
3 a3oTy NIOBiTpA I BOAHIO, IO BUIIIAETHCA 3 BiIXOAiB KOKCOXiMiuHOTO
M ToMeHHOro BUPOOHUITB. PasoM i3 moOpmBaMmu Ha THUX CaMUX 3aBOJax
BUTOTOBJAITL HITPATHY KUCJOTY ¥ CYIyTHI HOPOAYKTU, SAKi BUKOPUC-
TOBYIOTH /I BUPOOHUIITBA IIJIACTMAC, CUHTETHUYHUX BOJIOKOH, pi3HOMA-
HiTHUX 6apBHUKIB ToImo. OcHOBHiI BupoOHUIITBA poaTarioBaHi B [lombGaci
it IIpuguinpor’i (Kam’sucske, Kpusiit Pir Tomro), a Takox y Yepkacax,
PiHomy Ta y mpumopToBuX paiionax Omecu.

Bupobuunteo KamifiHux mo6pus posBuBaeTbcsa B [Ipukapmarri it Ka-
aymri (IBano-®@pankiBebka 00i1.) Ta CrebHUKRY (JIbBiBCchbKa 00.1.). Kamitimi
IoOprBa BUTOTOBJIAIOTH TAKOMK HA THTaHOMarHieBomMy KomOimaTti B 3armo-
pisK:Ki pasoM 3 OCHOBHUM BUPOOHUIITBOM.

Baxxnupe micie B ximiumomy Kommiekci YKpainu mocizae BupoO-
HUIITBO cyabdaTHol Kucaotu i coxu. CynbdarHa KHCIOTa — I «XJIi0»
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ximiuHoi mpomuciioBocTi. BoHa € yHiBepcaibHHUM XiMiKaTOM, OCKiJIbKU
BUKOPUCTOBYETHCA AJIA BUPOOHUIITBA MiHepaabHUX ((ochaTHux) 1o6puB
Ta iHIIUX KHUCJIOT, V¥ MeTaJypriiiHiii, HadTomepepoOHili, TeKCTUIbHil
Ta iHMIKX rajJyssx IMPOMHCJI0BOCTi. BUPOOHUIITBO CyJIb(paTHOI KUCIOTHU
socepemxeno B Cymax, Kocraurunisni, Bimuuni # Ogeci. Kpim Toro, ii
BUTOTOBJIAIOTE Yy Kam’aucbkomy («[HinpoAsoT»), Ha KOKCOXiMiuHUX 3a-
Bogax Jombacy i Ilpuguinpor’s. CupoBUHOIO g OOYBAaHHA CYJabdaTHOI
KHCJIOTU MOXKe 0yTu OyIb-AKa peuoBUHA, 110 MicTuTh Cyabdyp: Opupos-
Ha cipka, cipuanuii KoauemaH Tolrfo. B YKpaini € BenuKi s3amacu cipru
y JIbBiBCBKill oOJsacTi, Ha 6a3i AKMX CTBOPEHO TIipHUUYO-XiMiuHi migmpu-
emctBa B Posmoni Ta fABopoBi. ¥ KoctauTuHiBI cyab(daTHy KHCJIOTY
BUTOTOBJIAIOTL i3 cipuMcTMX rasiB — MmOOIYHOTO MPOAYKTY BHUILJIABKU
MUHKY.

s BUPOOHUIITBA COAM BUKOPHUCTOBYIOTH KYXOHHY Cijib, BaIlHAK
i fararo manmBa (Ea 1 T roToBOi MPOAYKIii BUKOPHCTOBYIOTH 5 M® cO-
JasgHOrO poscoay # 1,5 T BamuAKy). ComoBe BUPOOHUIITBO CKOHIIEHTPO-
BaHo B [loubaci (CyioB’AHCBK), e € BeJHWKi 3amacu KyXOHHOI coji. 3Ha-
YyHe BUPOOHUIITBO COAM 30CEPeIKeHO Ha KpuMcbKOMYy cOIOBOMY 3aBOIi
B MicTti KpacHomepeKoIchbKy, IO mpaiioe Ha coisgx CuBachbKuUX 03ep.
IIpoayKiritzo comoBoi mpomMmca0BOCTI (KaabllMHOBaHA I KayCcTHYHA coOja,
rizporeHkapboHaTH) MINPOKO BUKOPUCTOBYIOTh ¥ CKJIOBapHill, mameposiii,
dapmMameBTUUHIN, XapuyoBifi IIPOMICJIOBOCTI, a TaKOMK IJA IIOOYTOBUX
moTpe6 HaceIeHHs.

IIpoBigHOIO ramys3si0 B CTPYKTYpPi XimMiuHOI mpomwmciaoBocTi YKpainu
€ BUPOOHHIITBO IIOJiMEpHHX MaTepiaiB: CHHTETHUYHHX CMOJ, PisHOMA-
HITHHX TJIaCTMAac, CUHTETUYHOTO BOJIOKHA TOII0. Take BUPOOHUIITBO He-
iMoBipHO cKJiagHe. BoHo moTpedye 3HAYHMX KiJIbKOCTEH BYIJIEBOLHEBOIL
CUPOBUHU, €JIEKTPOEHEePrii, TemaoTu U BOIMU.

Man. 43.5. Bupo6H1uTBO amoHiaky Man. 43.6. Yepkacbke BMPOGHMYE
Ha OpgecbKoMy NpMNOPTOBOMY 3aBOfi o6’efHaHHA «A30T» — MOTYXHUIN BUPOOHUK
MiHepanbHuXx Jobpus B YKpaiHi
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CunTeTUYHi cMOJM ¥ ILJTacCTMacu BU-
TOTOBJAIOTh y palioHaX 30CepemKeHHA
cupoBuHu: B JloHOGaci (CeBepomoHeEIbK),
y Ipugninpor’i (Kam’aucwke, [duimpo,
3amopimxkiksa), Yepkacax, Omeci Torro.

CHUHTEeTHYHI CMOJIM, AKi BUTOTOBJISAIOTH
B YKpaiHi, a TaKOX iMIOpPTOBaHY IIEJIIO-
JI03y BUKOPHUCTOBYIOTH OJS BUPOOHUIITBA
xiMiuHuX BOJIOKOH. Ile BUPOOHUIITBO Xa-
pPaxkTepus3yeThCS 3HAUHOIO TPYAOMIiCTKiCTIO
1 ToMy 30cepemsKeHe B paiioHax, qoOpe 3a-

Oe3mnevyeHnX TPYAOBUMHU PecypcaMu, IIo, AK Man. 43.7. KonoHa KpekiHry
IIPAaBUJIO, TAKOK € PErioHaMu 30cepelyKeH- HadpTV Ha OpecbKomy
HA TEeKCTUJIbHOI IpomuciosocTi. Ximiunmi HagTonepepo6GHOMY 3aBOA

BOJIOKHA BUTOTOBIANTL y Kwuei, Uepni-

roBi, Yepracax, JKuromupi, Coxoui (JIbBiBcbKa 00J1.). BaAM3bKO TpeTuHU
XiMiYHUX BOJIOKOH, III0 BUTOTOBJIAIOTH B YKpaiHi, BUKOPUCTOBYIOTH AJIA
TeXHIiUYHUX IIOTPeO.

ITonimepui MaTepiany € OCHOBOIO I'yMOBO-a36€CTOBOI IIPOMMCJIOBOCTI
Yxpaiunu. I3 Hero crioyueHi iHIII BUPOOHUIITBA, AKi € HANOIABIIIMMU CIIO-
JKMBauaMU CUHTETUYHOTO KayUyKy, XiMiUHMX BOJIOKOH, caXi. BoHa TicHO
IOB’sA3aHa 3 MAIIMHOOYAYBAHHSIM, 30KpeMa 3 aBTOMOOiIeOyAyBaHHAM —
TOJIOBHUM CIIO:KUBauYeM ITH. OCHOBHOIO CUPOBUHOIO ITi€i TPOMMCIIOBOCTI
€ KayuyK, AKuU# iMmoopryrooThs i3 Pocii, i TexHiuHa cayka, AKY BHUIOTOB-
JISAI0Th 13 TPUPOTHOTO ¥ cymyTHBOro rasiB y Kpemenuymi #i CraxaHosi.
BinbiricTs miAmpueMcTB I'yMOBO-a360eCcTOBOI IIPOMUCJIOBOCTI 30cepemsKeHi
B Huinpi #1 Bini lepksi, a Takox y Xapkosi, Kuesi, 3anopixkxki, Oneci,
BepaancbKy TOIIO.

Man. 43.8. Nignpuemctso «CymmnxiMnpom» — OAWH i3 HaWCTapiWmMX XiMiYHWX 3aBOAIB —
NOTY>KHWI BUPOOHUK PochaTHMX Ao6puB, TUTaHOBUX Ginun i GepyMOBMICHMX NirMeHTIB



TEMA 4. Y3ATAJIbHEHHA 3HAHb 3 XIMIi

B VYkpaini possunena jaxodap6oBa mpomMucaoBicTb. CUPOBMHOIO IJIs
Hel € IPUPOIHiI CMOJIM, POCAMHHI 0Jii, cuHTeTHMUHi MaTrepianu. Acopru-
MEHT NPOAYKI[iI, AKYy BUTOTOBJAIOTH, NYy:Ke IMUPOKWI: aHTUKOPO3iiiHi
¥ IeKopaTuBHi Jlaku Ta (Gapdu, POSUNHHUKY, cMOJIX TOI0. OCHOBHY YacT-
Ky 1iel mpoaykiii BuroroBasaioThk Ha Houbaci Ta B I[Ipuguinpos’i (duinpo,
Kpusuii Pir). Bupobuunrso sgakiB i ¢apb € takox y Kueri, Xapkosi,
Kpemenuyi, JIbBoBi, BopuciaaBoBuui, IBamo-®Ppankieecsry, Omeci.

¥ BeImMKUX MicTax, IO MalOTh HAYKOBO-IOCJITHI 3aKJjaau, pOSBUHEHA
xXimMiKo-(hapMalleBTHYHA IIPOMUCIOBicTh, ii menTpu — Kuis, iKuromup,
Xapkis, IToarasa, JIeBiB, Ogmeca.

& K i
-9 Jilb4yoBa 1aeA

XimiuHa NPOMMCOBICTb Pa3oMm i3 MaWwMHOOYAYBaHHAM i BUNMABNEHHAM CTani €
JTIOKOMOTMBOM €KOHOMIKUN YKpaiHu.

Q KOHTponbHi 3anuTaHHA

508.Cxapaktepusyiite XiMiuyHy raay3b HapPOAHOrOCNOAAPCbKOro KOMMIEKCy
YKpainu.

509. Ha3BiTb NpoayKTX XiMiuHOI ranysi YKpaiHu, Wo BUKOPUCTOBYIOTb: @) Y Cifib-
CbKOMy rocrnopapcTsi; 6) y mawmnHobynyBaHHi; B) y TEKCTUbHIA Npommnc-
NOBOCTI; ) y No6yTi.

510. OnuwiTh CMpPOBUHY, AKY AobyBatoTb B YKpaiHi fna ximiyHoi ranysi. B akux
poaoBuLLax BOHa 3ocepeaxeHa? [le BOHM po3TalloBaHi?

511. Ky cmpoBuKHy YKpaiHa Ma€e imnopTtyBaTn?

512. MepeniviTb OCHOBHI rpynu NPOAYKTIiB XiMiYHOI ranysi. Ha Akux nignprem-
cTBax abo B SAKMX perioHax ix BUPo6NATb?

513. Aki nignpremcTBa XiMi4yHOI ranysi po3TawoBaHi y Balwin micuesocTi? Onu-
WiTb NPOAYKTK, AKi Ha HUX BUPOOBNAIOTD.

S Temu HaBuaTLHUX TPOEKTIB 3a TeMOI0 «Pob Ximil B KHTTI CycITiib-
CTBa»:
« Buparui BiTumsuaHi I 3apy0iskHi XiMiKKM AK ydeHi @i ocoOmCTOCTI.
- EroJioriuna curyaiiss B MOI¥l MicIleBOCTi: BimuyBaro, mymaro, Iifo.
+ AHKeTyBaHHA YYHiB HaBYAJBLHOIO 3aKJIaAy IMOAO iXHBOI ydacTi
B PO3B’A3yBaHHI €KOJIOTIYHUX IPOoO0JieM MiCIIeBOCTi.
- JlocaimxeHHs AOCTOBIPHOCTI peKJaMHU 3 IOTJIAAY Ximii.



OOAATOK 1
PospaxyHKoBi ¢popmynu, o BUKOPUCTOBYIOTb Y XiMmil
. . N _m |4
Kinskicts peyoBunnm n=—— abo n_ﬂ abo n=—

A m
n-A (enemeHTa)

Macora yacTKa ejeMeHTa B CHOJYIi w(ejleMeHTa)=

x - M(enemenTa) M, (peuoBunn)
abo w(enemeHTa)=
M (peuoBuHM)
. . . . M (couri)
MacoBa yacTKa coili B Kpucrajorigpari w(coui)= -
M (xpucrayorigpary)
. m(pevyoBUHM)
MacoBa yacTka peuyoBHMHU B PO34YMHI w(peyoBHMHU)= —————————
m(po3unHy)

I'yctuna ="
"y p(B) _ M(B)
p(A)  M(A)

A TMOoBiTPA BUKOPUCTOBYIOTH CepPemHI0 MOJAPHY Macy M =29r/Mo0ib.

BinrocHa rycrtuna razy D,(B)=

. . .
XapaK'repl-u CTyneHl OKNCHEeHHA AeAKNX eJIeMeHTIB
N,04 N,Og
NH, HNO,  NO,  HNO,
Hirporen AN NH, NHOH N, N,0 NO  NaNO, N,O, NaNO,
T T T T T T T T T
-3 -2 -1 0 +1 +2 +3 +4 +5
PZO3 PZOS
PH, H,PO, H,PO, H,PO,
docdop CasP,  PaH, P NaH,PO, PC, NasPO,
T T T T T T
-3 -2 0 + +3 +5
Na,S FeS, S S,Cl, SCl, Na,SO, 254
Cynedyp T T T T T T T
2 -1 0 +1 +2 +4 +6
Hel Cl,0 HCIO, HCIO,
X NaCl C,  Hclo HCIO, CIO, KCIO, KCIO,
JIOp T T T T T T ™
-1 0 +1 +3 +4 +5 +7
MnO
Mn MnSO, Mn,0, MnO, K,MnO, KMnO,
Manran \ \ \ \ \ e
0 +2 +3 +4 +6 +7
FeO  Fe,0
Pepym Fe FeCl,  FeCl, K;FeO,
T T T T
0 +2 +3 +6




Bignosigi Ha po3paxyHKoBi 3apaui

[MOBTOpEHHA HaMBaXXNMBIWMUX MNUTaHb Kypcy Ximii 8 Knacy
9.336Ta1122.10.3,1r.11.1514 7. 12.5.

Tema 1. Po3unHmn

37. 160 r. 38. 1998 r. 50. MgS0O, - TH,0. 51. Na,CO, - 10H,0. 67. a) 120 r; 6) ~88 r;
B) *25 r; 1) ~4 1; 1) 20 Ta 85 r. 71. 720 mu, menme, 6ingbire. 72. 0,32 r. 73. =1,1 r,
MaJopo3unHHA. 74. a) po3unHHa; 0) MAJIOPO3UYMHHA; B) HEePO3UNHHA. 75. ~65 r. 81. 164 M,
218 r. 82. 52,4 %. 83. 29,7 mu. 84.~44,9 % . 85. 35 r ua 100 r Bogu. 86. 42,8 r. 87. 2,24 .
88.15,6 . 89.22441r.90.4a) 7,11 %; 6) 6,12 %; 8) 19,5 % ;) 11,8 %; 1) 5,75 % . 91. 36,6 r
Kpucranorigpary, ~963 r Bogu, 20 r 6e3BoxHoi coiai. 96. a) 2 Mosb; 6) 2 MOJIb; B) 3 MOJIb;
r) 3 moaib. 111. 2 mouts. 125. 14,2 r. 126. 0,008 mosb, cepenuboi cunu. 142. a) He 3MiHUTBCS;
0) 3He6apBUTHCS; B) 3HeOapBuThHea. 156. 1,435 r. 158. 1,095 .

Tema 2. XimiuHi peakuil

212. a) 92 x][Ixx; 6) 92 xox. 214. AH = —890 x»x/™monb. 215. AH = —-1318 k]I3x/MO0Jb.
216. AH = +101,6 x[I»x/Mmonb. 218. AH = —566 x[»x/Mmonb. 219. AH = +272 x[[»x/MO0Jb.
220. AH =-95 g[l:x/moun. 236. Y nepiromy. 237. 0,005 moas/n06y, 8,4 1. 238. ¥V nepiromy.
239. 0,005 moun/c.

Tema 3. NoyaTKOBI NOHATTA NPO OPraHiyHi CONYKK

265. Menma B 1,8 pasa. 266. 0,002 % . 267. 56 1. 268. 1,1 m3. 269. 44 poxu. 279. 75 %
y meraHi, 81,8 % y nponani. 280. Eran. 287. 28 1 kucuio, 16,8 s Byriexkucaoro rasy.
288. 7,1 r. 289. ~12,6 r. 290. a) 7,575, 6) 12,75, B) 17,925 r, r) 23,1 r. 291. 31,8 %
Ha HarpiBaHHA. 295. Haiibinbine y nponany, Halimerine B metany. 296. C;Hg. 297. Binbmre
B apyromy Bunagky. 298. IIpomany. 299. 150 a1. 301. ¥ 3 pasu. 302. ¥ 1,1 pasa. 303. 22,5 1
KHUCHIO, 15 1 okcuny. 304. a) V(0,) = 700 mu, V(CO,) = 600 mx; 6) V(C,He) = 1 11, V(CO,) = 2 71;
B) V(C,H,) = 400 M3, V(0,) = 1400 m3. 305. 24 ;1. 306. 10 ;1. 313. B ereny, o6uznsa jeruii sa
noBiTpdA. 314. Oguakosi. 315. Etuny. 316. Eterny 0,028 %, etuny 0,16 % . 318. a) 5,6 x1;
6) 11,2 x. 319. 1,12 n. 320. a) 3meHmuThca y 2 pasu; 6) He aminutbesa. 330. 10 000.
331.85,7 % Kapbouy Ta 14,3 % T'igporeny B o6ox Bunagkax. 351. 36iasmurscsa B 1,05 pasa.
367. AH = —-1408 & [I;x/mous. 368. 45,3 % . 369. 4,6 r. 370. 9 1 KucH0, 6 J1 ByrJIeKUCJIOr0O
rasy. 371.50r. 386. 1,46 a1 gasa eranoay ta 0,85 i gia raimepoay. 387.12,3 % . 401. 64,3 r
ecenii, 685,7 ma Bogu. 402. 82,9 r. 403. 1,57 r. 404. 8,4 r. 405. 1,5 r. 406. 94,3 r.
420. ~406 1. 434. Npyruii. 435. 1030 x. 444. a) 40 % Kapbouy ta 60 % Bomu; 6) 42,1 %
Kap6onuy ta 57,9 % Bomu. 447. 50 r. 448. AH = —2800 /& /moab. 450. 342 r caxaposu
ta 18 r Bogu. 451. 37,5 r. 452. 1,02:10'7 1 a60 102 Tpiu m3. 461. 12 963. 462. 1,066 m3.
463. 5,7 % . 464. I1lo 138,3 1 Byraexucoro ra3dy ta Kucuio. 477. Binakis 6,768 r, ;xupis
5,2512 r, Byraesogis 0,9264 r. 479. 18,75 r.
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