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Hopozi 0es’amurnacuurxu!

Ba nuM NiIpyvYHUKOM BH 3aBeplllyeTe BUBUEHHA XiMil B OCHOBHIH
mroni. Bin monomoske Bam omnaHyBaTH 0a3oBi ximMiuHi 3HaHHA4,
nepenbaueHi HaBUaJbLHOIO NHporpamolo 3 Ximil ans 9 raacy, saki
HeoOXiZHi JJI IOBCAKJEHHOI'O JKUTTHA 1 gOocTaTHI A8 3arajibHo-
KYJABTYPHOI MiJATOTOBKHA BUITYCKHUKA OCHOBHOI IITKOJIH.

HapuanbHuil MaTepiaJ OifpydyHHKa OXOMJIOE€ MOBTOPeHHS
OCHOBHHX IIHTaHb Kypcy Ximii 8 knacy, TpH HOBI TeMH Ta y3arajb-
HeHHd 3HaHb. [lepmii A B1 TeMH CTOCYIOTHCA BUHATKOBO BaXKJIN-
BUX Y Ximil MOHATE ITpo po3uuHHU Ta XimMiuHi peakuii. TpeTa Tema
NpucBAYeHa XapaKTepHCTHII HalBa'KIMBIMINX opraHidyHUx
crmoayk. SBHAHHSA IIpO Ii peUyoBHHM MAaloTh HeabuAKe 3HAUEHHS.
ITo-nepite, BOHM HeoOXimHi mnsa 3xo0yrTa 6GasoBoi xXimiuHoil
OCBiTH; mo-Apyre, 0e3 3HaHHA OCHOBHHX O0i0JIOTIUHO BasKJIMBHUX
PeYOBHH HeMOKJIMBe BUBUeHHs Oiosorii B 10 kiaci; no-Tpere, y
MOBCAKJAEHHOMY *XHUTTI BU CTUKAETECHA 3 OPraHiuUHUMU peuoBUHA-
MM 4YacTille, HiK i3 HeopraHiuHUMH, OCKIJILKM IX V JecATKH
pasiB 6inbie.

CnozaiBatocd, el NiApyUYHUK CTBOPHUTE HaliliHe IMiATPYHTA OJA
NoganblIoro HabyTTsa XiMiuHMX B8HaHb, SAKIIO BH o00epeTe
BiIMoBiAHUI MTpodiab HABYAHHS V CTAPLIIA IIKOJi. AJKe MiApyy-
HUK CIIPAMOBAHMN Ha MOCHJIEHHS BalllOro iHTepecy 10 MOAaJIbIIo-
ro BuBuUeHHA ximii. BogHouac Ti 3 Bac, uMe HaBYaHHSA y CTapIIiii
miKoni He 6y/ie noB’AsaHe 3 XiMiero, HaBUYaThesA 0e3MeUYHOrO MOBO-
JPKeHHS 3 PeUOBMHAMH Y ITOBCSIKIHHOMY XHTTi.

fx i B nonepeaHix nifpydyHHKAaX — 3 IIPUPOJ0O3HABCTRA JJs b i
6 kyaciB Ta ximii gna 7 i 8 KnaciB — TYT BHKOPHUCTAHO IIepeBipeHy
YacoM CTPYKTYpHY nodynory smicry. Tak, y napazpagax 4iTko i
JAKOHIYHO POSKPHBAETLCSA OCHOBHHMH B3MicT HaBYAJLHOTO MaTe-
piany, AKM NepeMerKOBaHHH NpHKJIAJaMW, MICTHThL IeTaJlbHUH
OITHC 1 NTOSICHEeHHS JeMOHCTpalliiHUX AocHifiR, nogiJeHMIi migzaro-
JIOBKAMH HAa JIOTiuHOo 3aBepileHi yacTuuu. Hanpukinii naparpadgir
ymimeno pybpury Iligi6’emo migcymkH, e KinbKoMa pedyeHHAMH
repegaHo roJIOBHE 3 TeKCTY, N0 6y /ie OpieHTUPOM ITiJl Uac IIOBTOPEeH-
HA BAOMa MaTepiany, BUBUeHoro Ha ypoli. CropiHka mpupomo-
JOCHIAHUKA MiCTUTH NMPAaKTHYHI 3aBJaHHA JOCJiJHUIILKOTO XapakK-
Tepy — AomalnHii ximiunmnii ekcriepumenT, nabopaTopHi gociinu,
MNpaKTHYHI pobGoTH, HAJAIOUH THM CAMHM MOKJHBICTL OIIaHYBaTH
MeTO/H JOCHiHeHHs PeYOBHH 1 ABUIIL.

Epynosanicte mobpe obisHaHol y meBHilf ranysi HaykoBoro
3HaHHA ocobucTocTi (hOpMyeThCS 3a YMOBM, SAKIINO JIIOJAMHA He

3



W — - e —— e s — i

obMeKYeThbCA MiIHIMANIBHOIO KLJIBKICTIO 3HAHB, a IMIYKAaE Axepesa
HabyTTA HOBOI iHdopmanii, 6araro uuTae, NPOBOAMTH BJIACHI
AOCaiJ)KeHHs, aHaJIidye Ta nopiBHIoe iHbopmaunino Tomo. Ycim,
XTO BHABHMTHL DarKaHHsA POSLMIMPHUTH BJACHY epyauliio B raaya3i
xiMiuHMX 3HaHB, AonoMoO3Ke pybpuka CTopiHnka epyauTa.

3asepmansHOIO € pybpuxa IlepeBipTe cBOl 3HAHHA, Ae BMilleHi
pisHOMAaHiTHI 3aBAaHHA i BNpaBH, cepel AKUX YCKJAaJAHeHi Io3Ha-
4eHOo 3ipoukorp. CHcTeMaTHYHO ONpalbOBYIOYM WO PYOPHKY, BH
3Mo)KeTe OO’EKTHBHO OIIIHMTH piBeHb CBOIX 3HaHb. 3 Li€ X
MEeTOlIO MiCJIA KOXKHOI TeMH HaBeJeHO 3aBJaHHA AJA NMiATOTOBKH 10
KOHTPOJIIO 3HAHbD.

Koxxua pybpuka nigpyuHuka mae ocobiuse nmo3HaueHHA abo x
BH/iJleHA NeBHHM KOJILOPOM, 1110 AOIIOMOXKe BAM LIBHAKO BiJIIyKa-
TH NOoTPiGHHIT TeKCT.

IIpucKOPHTH MNOWIYK TOTO UM iHIIOro TepmiHa nonomoxke Ilpen-
METHHH MOKaX4YHK.

Hanpukinui nigapyyHuka HaBeaeHo CJIIOBHMK OCHOBHHX Ximiu-
HHMX TepMiHIB i moHATE — AOBiAKOBa iHpoOpMaLid — TAYMaYeHHSA
KJIIOYOBHMX XiMIUHHX CJIiB i CJIOBOCNIONYYEHb.

VYcenixie BaM i HacHarm y HaNoJIerJIMBOMY oOIlpallOBaHHI
HABYAJIBHOrO MaTepiaay nigpy4yHukal

Asmop



INOBTOPEHHA OCHOBHHX ITHTAHb
KYPCY XIMIi 8 KJIACY

§ 1 CknapiBnacTnBoCTi OCHOBHUX KNnacis
HeopraHiYHMX cnonyk

3 npupoAo3HaBCTBAa, XiMil Ta Gi3MKHM BH B¥Ke 3Hae€Te, 1110:
MOPIBHAHO HEBEJIMKEe YMCJA0 XiIMIYHHMX eJIeMeHTIB YTBOPIOE
noHaa 10 minbifoHiB peyoBMH, AKI 3a CBOIM CKJIAJOM NOMAIJA-
IOThCA HA ABi Py — npocmi pevosuHu i CKAA0HI pevosumiL;

e cepeJ MPOCTHX PEYOBHMH PO3PI3HAIOTh MEMAAU | HEMEMAJIU;

e 3araJbHHH MOALJ CKJIAJHHUX PEUYOBHH 3AilCHEHO Ha HeopzaniuHi
TA OP2AHINHI CNOAYKU;

PO3Pi3HAKTL TaKi OCHOBHI KJAcH HeOopraHiuHMX CHOJVK:
oKcudu, Kucaomu., oCHOB8U, CONI;

okcHAN — 1le 6iHApHI crnogyKH Oy Ab-AKOro XiMmiuHoro eemMeHra
3 OkcureHom (npuzadaiume i Hagedime npuk.aadu);

KHCJIOTH — Ile CKJIaZHl peyoBHHH, 110 MicTATb atomu [Niapore-
HY, 3JaTHI 3amiulyBaTHCcs Ha HOHM MeTaJIiYHOro ejieMeHTa, Ta
KHCJIOTHUII 3anuiuok (nodymaitme i masedims npukaadu);
OCHOBH — lle CKJajAHI pe4yoBMHH, VTBOpPeHiI MeTaJdiuHHUM
eJIeMeHTOM Ta NiAPOKCUJIBHUMM rpynamu (npuzadaiume i nage-
dime npuxkaadu);

CoJIl — Le CKJIaJHI peYOBHUHH, YTBOPEHI MeTaJliuHHMH eJIeMeHTaMH
I KMCJIOTHUMM 3aJIMIIKaMHM (npuzadaume i Hagedime npuk.aadu).
¥ Meax KOKHOIO KJIACY HEOPraHiuHHX CIOJIVK TeK € CBOl KJja-

cudikauii. 3okpeMa, OKCHAM MOAIIAKTL HA OCHOBHI, KUCIOMHI,
amMgomepHi; KHCJOTH — Ha 0€30KCuU2eHO08I 1 oKcuzeHosMiCHI, a Ta-
KO HA 00HOOCHOBHI Ta 6azamooCHO6HIi; OCHOBH — Ha .yzu Ta
HePO3YUHHI OCHOBU; Ol — Ha cepedni Ta kucai Tromo. (ITpuzadai-
me i Hagedims NPUKAATU PeHOBUH D0 KOXCHOT 3 Kaacu@irkayiii.)

RO}KHOMY KJjacy CcloJIVK npurTaMaHHAa InmeBHa CYKVIIHICTB XiMiu-

HUX BJIACTHBOCTEI1, IOBTOPHTH AKI BaM JONOMOKYTb cXeMu 1—6.

Cxema l
XiMiuHi BJIACTHBOCTI OCHOBHHX OKCHIIB

—— Ocnosnmit oxcua )

—> +B0OAOAa = nyr

—» + KMCNOTHWUIW OKCMO — Cinb

— + Kucnota —— CiNb + BOAA



Cxema 2
XiMiuHi BIACTHBOCTI KMCJIOTHHX OKCH/IIB

———{ KmucnoTwuwii oxcua )

—» + BOOA > KMCNoTa
—> + OCHOBA » Cinb +BOAA
L » + OCHOBHWI OKCWA —>» Cifb

Cxema 3
Ximiugi BIACTHBOCTI KHCJIOT

{chrn)

@ + IHONKATOPU  —> NIAKMYC } ::gsﬂwﬁ
-
L—’ METUNOPAHX PO34nHY

+ Me (po3miweHun
Y BUTUCKYBaNbHOMY

psai no Hy)
» Cllb + H, T
BuHATKK: HNO,, H,SO, (kOHU,.)
+MeO
> CINb + BOOA
n
+Me(OH),,
4 » CINib + BOOA

4K NEeTKOI KUCNOoTH) (cepepn npoAaykTiB peaxuii

+ CINb (cnabkiwoi |—> a) HOBA CI/lb + HOBA KMCINOTA
mae 6yt ocan)

|—> 6) HOBA CINlb + BOOA +TA3 T

Cxema 4
XimiuHi BJaCTHBOCTI OCHOB
+ KUCNOTA
1 » Cl/lb + BOOA
HEPO3“YMHHA
PO3KNAOLAETBCH
OCHOBA e

nia YAC HArPIBAHHA oKcua
METANIYHOIO + BOAA
ENEMEHTA

Y



Cxema 5
Ximiuni BracTuBocTti amdoTepHHX rizpoxkcHais

+ KMCNOTA
1 » CINb + BOOA
+ PO34UHHA OCHOBA
AmdoTeprui (1yr)
» Cl/lb+B
. Ciib + BOOA
PO3KNAOAETBLCAH

nia 4AC HArPIBAHHA oKcua
METANIYHOIO + BOAA
ENEMEHTA

Y

Cxema 6
XimiuHi BIacTHBOCTI cogeit

(eme )
+ Me (po3miweHnin

Y BUTUCKYBaANbHOMY PRAI NiIBOPYY

! BiA MeTany, Wo yTBOPME Cinb) J HWA IHWWA
~ Cinb METAJ1
+ YT (y po3uuHi ) , HEPO3YMHHA _ IHLWA
OCHOBA Cinb
+ CINnb
(AKWO cepen NPoOAyKTiB peakuii
A 6yne ocapn) , IHWA _ IHLWA
—— ~ CINb  Cllb

(AKWo cepep NPOAYKTIB peakuii

4 T
TEPMIYHUIA PO3KNAL 6) ClNb + BOAA + TA3
(xapbonaris, cunikaris,

Hivpatia Towo) _[1BI YY1 BINbLUE PEYOBWUH

"~ (npocrTiworo cknaay)

CKOpPHUCTAEMOCH CXeMaMH Ta PO3rJIAHEeMO MOXKJIMUBOCTI XiMiuHOI
B3acMoAil Mix peuoBHHaAMH, (POPMYIH AKHX 3a3HAYEHO B TabyuLi:

H,S0, Co, Al(OH),4 KOH
2 3 4 5
7 8 9 10
12 13 14 15
17 18 19 20
22 23 24 25




Ak 6auumo, posraaay niaaaraoTs 25 nap peuoBuH. Kopucryio-
yuch cxemamMu 1—6, po6MMO BMCHOBOK, IO MOKJIMBHI mnepebir
ABAHAAUATH peakuiil 3 apaausaTu n'aru. Ile peakuii niz Homepamu
1,2,6,7, 14, 15,16, 17, 18, 19, 22, 23. 3anumieMo IX pPiBHAHHSA!

Fe + CuSO, = FeSO, + Cu
Fe + H,S0, = FeSO, + H,T
BaCl, + CuSO, = BaSO,! + CuCl,
BaCl,, + H,S0, = BaSO, | +2HCI
3HCI + AI(OH), = AICI + 3H,0
HCI + KOH = KCI + H,0
2NaOH + CuSO, = Cu(OH),! + Na,S0,
2NaOH + H,SO0, = Na,SO, + 2H,0
2NaOH + CO, = Na,COj + H,0
3NaOH +Al(OH), = Nay[Al(OH)g)
CaO + H,S0, = CaSO, + H,0
Ca0 + CO, = CaCO,

Bu Bike 3Ha€eTe TaKi THIIM XiMiYHHX peaKliil, AK CIMOJy4YeHHHA,
poskaany, oomiHy, 3amMilleHHsa.

A Ilpuzadaitme ix ocobausocmi ma sasnawme, o AKUX i3 HUX

Haaexams pozeasHymi peakuyii.

V 8 knaci Bu aizHajamncs, 110 3HAHHA XiIMiUHMX BJacTHBoOCTell
KJIACIB HEOPraHIUHUX CMOJIYK A4I0Th 3MOT'Y PO3PIi3HATH PEYOBUHH,
apobyBaTH 3 OAHMX pevyoBHH iHIUI. IIOBTOPHMO 1@ HA KOHKPETHHUX
npMKJgajgax.

Ipuxaaa 1. 3a A0NOMOro AKHX peaklliii MOXKHa po3mni3HaTH
po3uMHHN HATpiil rizpokenay, Martiiit cyabsdaTy, HHHK cyabdary B
TPLOX MPOHVMEPOBAHNX Npodipkax 0e3 eTuKeTOK?

MipKVeEMO Ta K: po3nisHaBaHHIO NMIAJATalThL OJ1HA OCHOBA
(s1yr) i aBi coui (mau. 1). ITepea npoBegeHHAM J0CJIiIAIB BMICT KOMK-
HOI NpoBipKH pO3AIIHMO HA JBI HACTHHH, CKOPHCTABILIHCH YHCTH-
MM NpobipKkaMHM HiJ TAKHMH caMHMH HOMepaMu. Biarenep maemo
2 nabopu oaHakoBux pedoBuH. [lonpampemo 3 oaHMM i3 HHX 1
criepmly BHABHMO Jyr 3a jaonoMorow (geHondraneiny. Jlime B
oAHiii Npobipili poaunH Hady/le MaJIMHOBOrO 3a0apBiIeHHA (MaJ. 2).
Orixke, caMe B 1Liil npodipui MicTuThes ayr HaTpiil riapokena.

Jna posnisHaBaHHA coJeii CKopHcTaeMoca APYyruM Habopom
Nnpo6ipok, BMJIVYMBIIM 3 HBOrO NPodipKy 3 HaTpiif riapoxkcuaoM.
OckinbKM coni yTBOpeHi OAHIEK # Ti€l caMOI0 KHCJIOTOW —
cy/b(haTHOIO, TO 3a AONOMOTr0I0 AKICHOI peakilil Ha cyJIb(haTi po3pia-
HHITH IIi PEYOBHHU He BAACThCA. 3aJHMILIAETLCA PO3Mi3HATH COJi 3a
MeTaJiUHHMHU elemMeHTamu. OaHOMY 3 HHX BiAlOBiZae Tumosa, aje
MaJIOpO3YHHHA YV BO/1 OCHOBA MarsHiii ripokcuja, iHIIOMY — Hepo3-
YHHHHIT Y BoAl am(oTepHHil unHK riapoxkcena. I[TopiBHaBn BaacTi-
BOCTI THNMOBHX OCHOB i amdorepHnx riapoxkcuaiB (cxemn 4 i 5),
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Maux. 1. Po3aunuyn pedyoBHH 30BHI

1 — 2 —/

OJHAKOBI

3

deHondTaneiH

v .

NaOH

1 \i2 ./ 3

Maan. 2. BusaB/ieHHs PO3UHMHY YTy
3a jonomoromo (peHopraseiny

3’5ICOBY€EMO, 110 BiAMIHHOIO 03HAKOI0 y BiaacTHBocTaAXx Mg(OH), i

Zn(OH), € BzaeMoaisa 3 1yraM — LIMHK FiIPOKCHA pearye 3 JIyrom,
VTBOPIOIOYHM PO3UMHHY cinbk. Jlo KoxHOI 3 npobipok goaamMmo HeBe-
JIMKI nopuil J1yry, HanpuKJaaa Kajiil rizpokeuay:

MgSO, + 2KOH = Mg(OH), ! + K,SO,
ZnSO, + 2KOH = Zn(OH),!l + K,SO,

CnocrepiraTrumMeMo, K CIOUYATKY B 000X npobipkax BHNAAyThb
ocaay 6iytoro Koabopy (Mas. 3). Ase noTiM JaMilIe B OAHINH 3 HUX —
Ae MicTHMTBCA HHMHK NiAPOKCHI — ocaZ PO3YMHHTBLCH B HAAJIMIIKY
ayry (man. 4).

KOH KOH

3

.

3

47 -

&) 1 ) 3

Mau. 3. ¥TBOpeHHA ocaliB

HepPoO3yHMHHHMUX OCHOB

KOH KOH
Haonuwok

e
fe 8

i) 1 yr 3

Maui. 4. PoaunHeHnns ocaay
aM@oTepHOro HHK riJApoKcHay
NpH JojaBaHHl HAAJTHILKY JVIry



Zn(OH), | + 2KOH = K,[Zn(OH),]

Orxe, y npobipui 1 mictureca MgSO,, y npo6ipui 2 —NaOH, y
npobipui 3 — ZnS0O,.

Ilpukaaa 2. 3a 10MOMOroI0 AKUX peaKiil MOXKHA 3AiHCHUTH Ie-
pPeTBOPEHHA 34 CXeMOIo:

1 2 3 4
Ca — CaO — Ca(OH), — CaCl, — Ca(NO,),

51 6 7
CaCO,4 — CaO — CaS0,?

IloBTOpPHMBIIKM MaTepian nNpo XimMiuHi BJACTHMBOCTI NPOCTHX Ta
CKJIAZHUX PEeUYOBHH, BM AilileTe BUCHOBKY, IO cjaia npopobuTH pe-
aknii, o BiAMOBiAAIOTE TAKUM XiMiUYHUM PIBHAHHAM:

1) 2Ca + O, = 2Ca0;

2) CaO + H,0 = Ca(OH),;

3) Ca(OH), + 2HCI = CaCl, + 2H,0;

4) CaCl, + 2AgNO,; = Ca(NO,), + 2AgCll.

A ITomipkyiime, Hu MOMHA 6 UbOMY 6unadKy CKOPUCMAMUCA
HIiMPamMHOW KUCAOmMO, a He 11 cianio.

5) CaCl, + Na,CO4 = CaCO3J, + 2NaCl;
t

6) CaCO, = CaO + CO,T;

7) CaO + SO4 = CaSO,.

A JTomipkyiime, wu MOMHA 8 UYbOMY 8unaAdKYy CKOPUCMAMUCA
cynbhamHow Kucaomoi.

I'Iposenene NOBTOPEeHHA AaCcTh BaAM 3MOry BHKOHATH 3aBIaHHHA
py6puku «IlepeBipre cBOI 3HAHHSA», a4 TAKOMX BiJHOBUTH VY
nam’'ATi HaBYaJbLHMII MaTepiaJ, 10 CTOCYETHCA OCHOBHHX KJIaciB
HeopraHi4HMX CIMOJYK i € MNIAIPYHTAM [0 NOJAJIBIIOrO BUBYEHHA
ximii.

CTOPIHKA NPNPOAOCAOC/IAHUKA

3asaaHHsA. 3’AcynTe, PeHOBUHU KUX KNaCiB HEOPraHiYHUX CNONyK Ha-
fIBHI Yy CKnaai: a) npeaMeTie Baworo NOBCAKAEHHONO BXWUTKY (NPOAyKTH
XapyysaHHsa, 3acobu NnobyToBOI XiMmii, KOCMETKYHI 3acobm Towo); 6) npea-
meTiB NobyTy; B) NikapCbkux Nnpenaparis.
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ﬁ CTOPIHKA EPYINTA

Ona nposeneHHA peakuii Mix Bapin xnopuaoom Ta cynbdaTHOK KKUCNo-
TOKO HEe Ma€E 3HaA4YeHHA NOPAAOK A0AaBaHHA pevyoswH. Jloaawyn pPo3yuH
KWCNOTU A0 PO34YMHY CONi YXM HABNAKK, Biapasy CNocTepiracMo BMNanaHHNA
6inoro ocaay 6apin cynbdary:

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

Uboro He ckaxew npo pobyeBaHHA amdoTepHUx rigpokcuais
B3AaEMOAIEID PO34MHHOI CONi BIANOBIAHOro MeTaniYyHoro enemMeHTa 3 ny-
rom. Tak, SKWO A0 PO34MHY coni ANIOMIHIID A0AATU KinbKa Kpanenb po3yu-
Hy Kanin rinppokcmay i 3bosBTatu cymiw, TO BiApasy YTBOPUTLCA Ocag
antoMiHin ringpokcuay:

AICI; + 3KOH = Al(OH)5l + 3KCI

AKWO X A0 PO34UHY NYry A0AaBaTHU PO34YMH aNOMIHIA Xnopuay, To ocag
3'ABNAETLCA He BiApa3y W pPO34WHY CONi NOBEeOEeTbCA A0AATW He Kinbka
Kpanens, a 3Ha4yHo Ginbwe. BuCnosiTb CBOI NpunyweHHA 3 npusoay
3a3HayeHux BiAMIHHOCTEN.

MEPEBIPTE CBOI 3HAHHS

1. He kopuctymouuch NiApy4YHHKOM, chopMyJioiiTe O3HAYEHHA OK-
CHAIB, KHCJIOT, OCHOB, COJIeil Ta CKJaAiTh y3arajbHeHY cXeMy BigoMux
BaM KJjacH(ikalliii HeopraHiyHHUX pe4OBHH.

2. o AKHUX KJaciB HeopraHiuHHMX CMOJIYK HaJjeXaThb PeYOBHHH, (op-
MYJIM AKUX HABEJIeHO:

H4PO,, Fe,(S0,);, Cu(OH),, Na,0, SiO,, HNO,, Fe(OH),, ZnS, BaO,
K,COj, Al,0,7

3. HasBiTh sikomora Ginbille 03HAK, 3a AKMMH YKJIAaJeHO TaKi nepei-
KM pe4yOBHH Ta (pOopMyJ1 pe4OBHH:

a) bapii cyawdar, 6apiit cunikar, 6apiit kapboHar;

6) H,S04, H,SO,, H,SiOg;

B) depyMm(III) rinpokcua, anwominii rigpokena, xpom(11l) riapokenna;

r) K,O, CaO, BaO.

4. € peuoBHHH: aOMiHIN riapokena, Maraiit okena, dochop(V) okena,
aprearym(I) miTpar, Byriens, sanizo, kynpym(Il) cyasdar, cynstharna kuc-
Jora. ki 3 HMX B3aEMOAIATHMYTH i3 HATPIii riAPOKCHAOM, & AKi — 3 XJIO-
pHAHOIO KMcJoTo? BignoBiab miaATBepAbTe 3alIHCAMH PDIBHAHb peakilii.

5*. Hanuwite akomora Gijibllle piBHAHBb peakIliii, cepeJ NPOAYKTIB
AKHUX € BOJA.

§ 2 XimiyHni 3B°’A30K i Oynosa pe4oBuH

3 npupoao3HaBcTBa, (PizHMKM Ta Ximil BH B)ke 3HaeTe, 110X

e pDiZHOMAHITHICTH PEYOBHH 3YMOBJIEHA 3JaTHICTIO ATOMIB OAHOTO
xiMiuHOro eneMeHTra CrnoJy4aTucsa Mix coboio Ta 3 aToMaMH
iHIIMX eJlIeMeHTiB 3a AJOTIOMOTI0I0 XiMi¥H020 38" A3KY;
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ximivnuili 36’430k — 1l B3a€EMHe NPHTATYBAHHS aTOMIiB, L0
3abe3neuye icCHyBaHHA PEYOBHH 13 4iTKO BU3HAYEHHMM CKJIAAOM.
B yrBOpeHHi ximiuHOro 3B’A3KY rOJIOBHY PpOJIb BiairpaioThk
Hecnaperi eeKkmpoHu amomis, AKi AicTany HA3BY 8a1€HMHUX
eneKkmponie; criaja ajiep aToMiB € HE3MiHHHM;

y npoueci yrBOpeHHA XiMiuHOro 38'A3Ky 30BHIiILIIHI eHepreTH4Hi
PiBHi eJIeKTPOHHHUX 000JIOHOK aTOMIiB (IX 1le HAa3UBAIOTh eJIeK-
TPOHHHUMH IIapaMHu) HaOyBalTh Jasepwenol cTiilkol Ta eHepre-
THUYHO BHTiJHOI eJIeKTPOHHOI KOoH(irypauii 3 8 eekTpoHiB (011
Iiaporeny, I'enilo, Jlitio, Bepuaiio, Bopy — 3 2 enekTpoHiB);
3aBeplIeHICTh 30BHILIHIX eHepreTMYHHUX PiBHIB aToMiB jgocs-
ra€ThCA 3a PAaXYHOK YTBOPEHHHA CHiJIBHHX eJIeKTPOHHHMX map,
Bizgaui abo npueIHaAHHSA eJIeKTPOHIB.

In1sa nossicHeHHs cyTi XiMiuHOro 3B’A3Ky BUeHi BBeJH MOHAT-
enexmponezamusnocmi. Enexkmponezamuénicms — YyMOBHA

BeJIMUMHA, AKA XapaKTepHu3ye 3JaTHICTh aToMa NPUTATYBATH A0
cebe esleKTpoOHM iHIIMX aToMiB. B eslemeHTiB OHOro nepioay BoHa
3pocCTAaE 3J1iBa HANPABO, A B €JIEMEHTIB rOJIOBHUX NiArpyn — 3HU3Y
Bropy. (Kopucmyiowuce nepioduuHol cucmemorw, 6uiHawme, amo-
Mu Axux eaemenmia: Maeniio vu Xaopy, Payopy wu Bpomy mawms
Oinbwly en1eKkmpoHezZamueHicms.)

12

OCHOBHMMH THIAMM XiMiuHOro 3B'A3KY € KOBAaJEHTHHII Ta
HOHHMIi.

KoBajeHTHMM XiMiUHHMM 3B’A3KOM Ha3HBalOTh 3B'A30K aTOMiB
3a paXyYHOK CHiJILHHX eJIeKTPOHHHUX nap. Bin BnacTuBuii cnoay-
KaM HeMeTaJiuHMUX ejieMeHTiB. Po3pisHAwTsE Ko8aaeHmMHUll
HeNOAAPHUIL TA KOBAJNCHIMHUL NOAAPHUL 3B A3KH.
Kosanenmnum Henorapuum HA3UBAIOThL XiMiuHMIT 3B’ A30K 3a
AOMOMOrOI0 CHiJIBHUX €eJeKTPOHHHMX Ilap, AKi piBHoBigzaseHi
Big agep obox aTomiB.

Kosanewmunum nonapnum HasHBaWOThL XiMiuHMI 3B'A30K 3a
JOMOMOTO0IO CIIIJIBHMX €JIEKTPOHHHUX mnap, AKi saMimeHi no 6iabin
eJICKTPOHeraTHBHOI'O aToMa.

ATtomMun 3zaTHiI BigazaBaTHn ado NpHMENHYBATH €JeKTPOHM i
NnepeTBOPIOBATHCSA Ha 3apANYKEHI YACTUHKH — HOHHM!:

BHACJIIOK Bijadui eJIeKTPOHIB aTOMH NEPeTBOPIOIOTHCA HAa MO3H-

THBHO 3apAleHi HOHM — KaTiOHH, BHACJIJNOK NpPHEIHAHHSA
€JIEKTPOHIB YTBOPIOIOTHCA HEraTHBHO 3apAIXKeHi HOHN — aHioHH.
OHHUU 36’A30Kk — 1le 3B'A30K 3a PaXYHOK NPUTATaAHHA

pisHOIIMeHHO 3apsajKeHuX ifoHiB. BiH BsacTHBMII pedyoBHHAaM,
VTBOPEHHM aTOMaMM THIOBHMX MeTAJIYHHMX 1 THMNOBHX HeMe-
TaJi4YHHUX eJIeMeHTiB.

TpusumipHe 300pa>keHHA NOPAAKY PO3MillLleHHA Yy IpocTopi
CKJIQIOBHX YacTHH PEYOBHHHM — ATOMiB, MOJIEKVJ, HOHIB —
jAicTasio HA3BY KPHCTAJIYHA rpaTka.



XimiuHiI peakmnili CynpoBOAXYIOThCA PYHHYBAHHAM OJHMX
ximMiyHHX 3B’A3KiB Ta yrBopeHHAM iHmux. Tak, y peakuii HaTpilo
3 XJIOPOM KOBaJICHTHHUI HENOJIAPHHUI 3B’ A30K Mixk aromamu XJiopy
Yy MOJIeKYJIi XJIOpY PYHHYEThBCA, & YTBOPEHa peYyOBHHA HATPii XxJ0-
pPHAa Ma€ HOHHHI1 3B’ A30K:

2Na + Cl, = 2NaCl

e Cmyninb okucheHHa — YMOBHHI 3apsaj aToma y cnoJayui, o6-
YHCJIEHHI 3a YMOBH, 1O CIIOJIVKA CKJIAAAETHCA TiNILKH 3 JIOHIB.
e 3araJlbHUMH NPABMJIAMM BHU3HAYEHHA CTYNIeHA OKHCHEHHS aTo-
Ma € Taki: cTyniHb OKMCHEHHA aToMa Yy BiJIBHOMY CcTaHiI HYJBO-
BHH; CTyniHb OKHMCHeHHA aTtoMmiB OKcHreHy B cHOoJaykax
nopiBHOE —2 (€ nesKi BUHSATKH); CTYNiIHb OKMCHEHHSI ATOMIiB
I'inporeny B cnoJykax aopiBHwe +1 (€ geAki BHHATKH);
CTYINiHb OKHMCHEHHA aTOMiB MeTaJliYHMX eJIeMEeHTiB y CcHoJay-
KaxX MO3UTHBHHHM 1 OPiBHIOE UMCY BilaHUX BAJIECHTHUX €JIeKT-
POHiIB; y cnoayui cymMa HO3HMTHBHHMX CTYINEeHIB OKHCHEHHHA
aTOMIiB JOPiBHIOE CYMi HEraTHBHHUX CTYIIEHIiB OKMCHEHHHA.
IIpuxkaaau yTBOpeHHA pPeYOBHH 3 Pi3HMMH THHAMH XimiuHoro
3B’a3ky. KoxHuIT KOBaJIeHTHHI1 3B’AA30K YTBOPKOETHCA NApPOIO
€JIEKTPOHIB, A0 CKJAaAy SAKOl BXOAMTH MO OAHOMY eJIeKTPOHY Bin
KOXXHoro atoMa. IIp1 nbOoMy aTOM YTBOPIOE CTi/IBKH €JIeKTPOHHHMX
nap 3 iHIIMM ATOMOM YH ATOMaMH, CKiJIbKH eJIeKTPOHiB HOMY He
BHCTA4Ya€ N0 HAOYTTA 30BHIIIIHIM eNleKTPOHHHM IIApOM 3aBeplle-
HOl KoH(irypanii. 3BigcH LiNKOM OYEeBHMAHO, IO, PO3rJIAAAIOYH
XimiuHnii 3B’A30K, HeoOXxiAHO BpaxoByBaTH OyAOBY €JIeKTPOHHOI
000JIOHKH aTOMiB.
Ilpukaan 1. YTBOpeHHA KOBAJIEHTHOro XimiuHoro 3B’A3KYy B
mosekyai xsaopy Cl,.
Hanunmemo eneKTpoHHY Ta rpadiuHy eJeKTPOHHY (QOopMyJH
atoma Cl:

17C1 —1s2 2352 2pé 352 3p°

1s 2p 3s 3p

2s

Ha 3zoBHimIHROMY eHepreTHYHOMY PpiBHI B atoma Xinopy €
7 eJIeKTPOHiIB, 3 AKUX OAMH HecnapeHuii. Jlo 3aBepimeHHA 30B-
HiIIHBLOTO eHepreTHYHOro PiBHA ATOMY He BUCTa4yae 1 eJleKTpOHaA.
To>x HecnapeHHH eJIEKTPOH OJAHOro aroma XJopy H HecnmapeHHH
eJIeKTPOH JPYroro Horo aToMa YTBOPIOIOTH CIiJILHY €JeKTPOHHY

MR .o .o
:Cl:Cl:
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OCKiJIBKM eJIeKTPOHEeraTHBHICTE 000X aTOMiB OJHAKOBAa, €JIeKT-
POCTATHMYHA CHJIA IPUTATAHHA MiX@X HEFraTUBHO 3aPAAKEHOI0 CIiJb-
HOI0 €JIEKTPOHHOIO MAapol i MO3UTHBHO 3apsaAXKeHHUMH sapaMu
o6ox aToMiB Texx onHakosa. ToMy yTBOpeHHii 3B’ A30K € Ko8aieHm-
HUM HEenoOAAPpHUM.

IIpuxnan 2. YTBOpEeHHA KOBAJEHTHOro XiMiyHoro 3B’s3Ky B
MOJIeKYJIi cipkOoBOAHIO (riaporeH cyasdiay) H,S.

Sk i B nonepegHEOMY NPHUKJIAAl, MOJIEKYJIa YTBOPEHA 3 aTOMIB
HeMeTaJiYHUX eJIeMeHTiB, ajle BOHM MAalOTh Pi3HY eJIeKTpPOHera-
TuBHicThE. Hanumemo enekTpoHHi Ta rpadiyHi eeKTpoHHI hopmysin
aToMiB 060X XiMiYHMX eJIeMeHTiB:

lH—lsl
1s
165 — 182 252 2p6 332 3p4 I”’[”l“] IHITL?I
1s 2 20 3s 3p

S

Ha 3oBHimIHLOMY eHepreTHuyHoOMYy piBHiI B atroma Cyasdypy €
6 enekTpoHiB, 3 HUX 2 HecntapeHux. [lo 3aBepHIeHHA 30BHIIIHLOTO
€HepreTH4YHOro pPiBHA HOMY He BHCTAUaE 2-X eJIeKTPOHiB. ¥ aToma
TinporeHy € OAHH eJIEKTPOH HA NMepPHIOMY i EITMHOMY €HepPreTH4YHO-
MYy piBHi, AJA NOCArHeHHA 3aBepPIIEHOCTI AKOro He BHCTA4Yac€ Ie
onHoro enektpoHa. Toxx arom Cyabdypy, 3aBAAKH HAABHOCTI B
HBOI'O JBOX HecIapeHMX eJIeKTPOHiB, YTBOPIOE ABi CHiJIbHiI ejlek-
TPOHHI napu (o oaHiM i3 KOXXHHUM aTtomoM [izporeny):

H:S:H

Biarenep aromu TinporeHy marmoTh 3aBepllIeHi AJA HHUX ABOX-
€eJIeKTPOHHI 30BHilIHI eHepreTu4Hi piBHIi, a atom Cyasdypy — 3a-
BepIIeHui 30BHIMIHI eHepreTHYHUI piBeHb 3 BOCBMH eJIEKTPOHIB.

3 pAany eJeKTpOHeraTMBHOCTI BHAHO, mo Cyabdyp € 6inbiu
€JIEKTPOHETaTHBHHUM eJieMeHTOM. ToMy chnijibHi e1IeKTPOHHI nmapu
amimeni Bia I'igporeny no Cyasdypy.

Hpuxnan 3. YTBOpeHHA HOHHOIO XiMiYHOro 38’ A3KY B KaJbILii
okcuai CaO.

Hanumemo enekTpoHHi Ta rpadiuni enexkTpoHHi dopmynan
atomis Kanbniro it Okcureny:

20Ca— 182 2s2  2pé 3s2  3pb 452 O 1s2 2s2 | 2p4
1s 2s 2p 3s 3p 4s 1s 2s 2p
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B aTromi Kanpniio € 2 e1eKTPOHH Ha 30BHIIIHBOMY (UeTBepTOMY)
€HepreTHYHOMY piBHi, N0 3aBepIlIeHHS AKOro He BHCTA4Yae Ilie
6 enexTponis. [IpoTe BiH Mae 3aBeplIeHHIt nepeAoCcTaHHii (TpeTiii)
eJleKTPOHHMI map. Toxk y pasi Biagadi ABOX eJIeKTPOHIB 4YeTBEPTO-
ro eHepreTM4HoOro piBHA 30BHIIIHIM cTa€e nepejocTaHHiNH eHepre-
THYHHH piBeHb, IO MAa€E 3aBeplleHy CTiiiKy KoHdirypanimo 3
8 enexTpoHiB. Artomy Kanbuiio eHepreTuuHo BUrigHime BiggaTu
2 esleKTpOHM, Hix npueaHaty 6. Biggawouu 2 e1eKTpOHM 30BHiIII-
HBOI'O €eHepreTHYHOro piBHA, BiH NepeTBOPIOETLCA Ha KaTion Ca?’,
a OkcureH, aToMy AKOro He BUCTAYAE [0 3aBepPLIEHHA 30BHIIIHBO-
ro eHepreTM4YHOro piBHA 2-X eJIeKTPOHIB, iX NPHEAHYE i nepeTBO-
ploeThcsa Ha a”Hion 02~

CxemaTruuHo 3MiHy B Oya0Bi eneKTPOHHHX OBOJIOHOK aToMiB
Kansuiio it OkcureHy Ta yTBOPeHHHA 1X MOHIB MOYKHA 3ANTUCATH TAK:

Ca® + 0° — [Ca)** + [O]*
(2e8e8e2¢) (2e6e) (2¢8e8¢) (2¢8e)

3aBAAKH €eJeKTPOCTATHYHHMM CHJIAM NPHUTATAHHA MiXK pis-
HOMMEeHHO 3apAAKeHUMH KaTioHoM Kanbuil it aHioHoM OKcHUreHy
YTBOPHBCAHA UOHHUIL 38’ A30K.

Tun ximiyHOro 3B'A3KY BIJIMBAE HA CTPYKTYpPY i ¢isuuni
BjaacTUBOCTi peuoBuH. Tak, cnonykm, ski MicTaTe y Bysjiax
KPHMCTaJiYHOI I'PATKH HOHM, HAJIEXKATh A0 TBePAHUX i TYromjaaBKHUX
peuoBHH (HaTpii XJopHA, HaTpii riaporeHkapboHar, KaJabLii
KapboHnar). CepeJ; pe4yOBMH i3 KOBAJIEHTHHMM 3B’ AI3KOM 3a 3BUYAHHHUX
YMOB UM MAaJIo rasis (BogeHb, KMCeHb, a30T, AMOHIaK, MeTaH), pilAMH
(Boma), xoua € i TBepai pedyoBMHH ((dochop(V) okcua, riarwkKosa
CgH,,0, caxaposa C,,H,,0,,).

E CTOPIHKA EPYANTA

MeTanu y TBepAOMY CTaHi iCHYIOTb Y GOpMi KpUcTanie, y By3nax Kpuc-
TanivyHoI rpaTtku Aakux nepebysaloTb AK HEWTPAaNbHI aTOMM, TakK i KaTIOHW, Ha
fAKi NnepeTsopuNacA YacTuUHaA aTOMIB Yepe3 BTPaTy BaANIEHTHUX €NeKTPOHIB
30BHILWHBLOr0 EHEPreTUYHOro piBHA. LIi eneKTpoHn BXe He Hanexartb AKO-
MyCb KOHKPETHOMY aToMy, @ PO3NOAiNeHi MiX NO3UTUBHO 3apRAXEHUMU
MoHaMKU MeTaniyHux enemeHTiB, 3aBARKW HYOMY BUHUKAE METaniYHuin
3B'A30K.

MeTaniyHuin 38’A30K — 3B'A30K MOHIB MeTanivyHUx eNeMeHTIB 3 BiNb-
HUMW y3aranbHeHuMn (yCyCniNnbHEeHWMW) enekTpoHamu 30BHIWHLOro
eHepreTUYHOro PIiBHA, WO BTPATUNKW 3B'A30K i3 BNaCHUMKU aromamu i1
MOXYTb BiflbHO NepemillysaTuca B MeTani.

HaasHICTIO UMX eneKTPOoHIB 3yMOBNEHI Taki 3aranbHi $i3nyHi BnacTn-
BOCTI MeTanis, K BMCOKI €NnekKTpo- i TennonposigHicTe, 6auck, nnac-
TUYHICTb.

hit9 //ehbilnsmmdvires 1iene v
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MEPEBIPTE CBOI 3HAHHS

1. Ha ocHoOBi y3arajbHeHHSA 3HAHB NPO XiMiYHHMA 3B'A30K CKJIALITH
cxemy «Tunu ximiunaux 3B AsKiBe.

2, ITosacHiTh yTBOpeHHA XiMiyHOro 3B'AA3KY B pevyOoBHHAX, IO MAIOTh
dpopmysan N,, NHy, KCI. Busnaure cTyneni OKHCHeHHs aTOMiB.

3. CnporHoayiiTe THn XiMiuHOro 3B'AA3KYy, 110 YTBOPHTLCA MiXK aToma-
MH XiMiYHHX eJleMeHTiB i3 TpoTOHHMMH uucaamu: a) 1111;6) 121 8.

4. 3a paxXyHOK CKinbKOX HecnnapeHuX eneKTpoHiB atom Mocdopy vreo-
p1o€ xiMiuHi 3B’A3ku 3 aromamu ligporeny?

5. ki kaTioHH BXOAATH A0 cKJaay GiHAPDHMX CMNOJYK, VTBOPEHHUX Xi-
MiyHUMH enemeHTamu: a) Jliriem i Hirporenom; 6) Harpiem i Bpomom;
B) Kaniem i 'igporenom? Bianosiab nigTBepAbTe 3allHCOM eJIEKTPOHHHX
(hopMys ATOMiIB Ta HOHIB KOKHOT'O eJIeMeHTA.

6%*. [lam’aTaroun, mwo XiMiuHi peakiii cynpoBoAKylOThbCA pyiiHyBaH-
HAM OJAHHX 3B'A3KIB i1 YTBOPEeHHAM iHIINX, MNOACHITH, AK 3MIHIOKOTHCH
ximiyHi 3B'A3KHM y npoueci B3aeMoaii: a) BOAHIO 3 XJiopoMm; 0) 3anisa 3 xJo0-
poM.

7*, Yum MOXKHa NOACHUTH, 110 JiJ naaBuTheA 3a TeMnepatypu 100 °C,
a HaTpiit xnopua — nonaa 1000 °C?
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Po3uuHuu

BusuuBwn U0 TEMY, BWU Ai3HAETECH NPO:

« ICTUHHI PO34MHW, ANCNEPCHI CUCTEMIK Ta KONOIAHI PO34MHMN,

* KOMMNOHEHTW ICTUHHOINO PO34UHY Ta Cnocobu BUpPaXeHHA iX
BMICTY B CKNnaai po3yuHy,

PO34MHHICTL fAIK YHIKaJIbHY BNacTUBICTb BOAWM, 3aBAAKWU fKIA B
opraHiamax BinbyBalTbLCA NMPOUECU XUTTEAIANLHOCTI, BOAY
3acTocoBylOTb Ha BUpoOGHUUTBI Ta B NOOyTi;

« NOAIN PevYOBUH 33 PO3YMHHICTIO Y BOAI HA PO34YUHHI, Mano-
PO34YUHHI TA HEPO34YUHHI,

« NOAIN PO3YMHIB HA HACWYEHI N HEHACUYEHI;

« PIBNKO-XIMIYHMIA 3MICT NPoUECY PO3YUHEHHSR,

« eNeKTPONITUYHY Ancouiauiio — po3nan Pe4oBuH y BOOAHUX PO3-
YMHax 4v po3nnasax Ha NoOHW,

« ocobnuBocCTi peakuii obMIHY MiXXK po34YnHamMmn enekTponiTie Ta
ymMmoBM ix nepebiry.

3HaHHA Wiel Temu 30arataTe Bac TakKMMM BMiIHHAMM:

* PO3PI3HATU KOMMNOHEHTU PO34YNHY, BUABNATU KATIOHW N aHIOHW
Yy PO34mHax enexkTponiTis;

« oBumcnoBaTKU MacoBy 4acTKy | Macy pPo34UMHEHOI PeYOBUHWN B
PO34MHI;

* BUrOTOBNATU PO34YMHK 3 NEBHOKD MACOBOKD 4aCTKO pPO34uHe-
HOI PpEe4Y0BUHMN,

« CKNnanaTwv PIBHAHHA eneKTPOoNiTU4HOI aucouiauii nyrie, KMCnorT,
conen;

« cknagaTwn PiBHAHHA peaxuiin MoHHoro o6miHy B NOBHI Ta CKO-
po4eHiin popmax; L

* KOPWUCTYBATUCA TabNnUEI0 PO3YMHHOCTI UCHEE, an],pc : '
y Boai (3a temnepatypu 20—25 °C) ,cu'm np@ruoays@mgﬂ ‘rlg;

pebiry ximivHux peakuin; i ‘-«' nGs- =w 8- iisac
* PO3B'A3yBATU EKCNepumMmeHTasnbHi 3anavi Ha, BhaHaLrer{Hﬂ TB
PO3NI3HABAHHA PEHOBUH Yy PO3YUHI. " 7 FN0n g oo gy
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§3 TMOHATTA NPO PO34YMHM

Ak BaM BigoMoO, uMCTi peyoBMHHM — 1l PEeYOBMHH, ILI0 He
MicTATHL AOMIiIOK iHIIMX peyoBHH. BM Takosx 3HaeTe, mo cymiuri
CKJIAaaloThCs 3 ABOX i Oinble pedoBHH, ab0 Komnonenmia.

Cymimi 6yBaoTs ogHOpiaHi it HeogHopiaHi. ITepmri me Hasusa-
IOTh FOMOreHHHMMH (rpen. homos — piBHMHA, OAHAKOBHUH), APYTri —
rereporeHHMMH (rpeu. heteros — iHIINI, HEOAHAKOBHI).

B oaHopiaHii cyMilli KOMIIOHEHTH He MOKHa BUABUTH Hi Bi3y-
aJbHO, Hi 3a JONMOMOTO0I0 ONTHYHHUX NPHUIaJiB, TOMY L0 Mi¥K pedo-
BHHAMHM He icHye noBepxHi noainy. Hanpuknan, cronosuit oner,
MiHepaabHAa BoJa, MizcosieHa Bojaa.

Y HeoaHOpPiAHIN cyMimi KOMIOHEHTH MOYKHa BUABHUTH 3a JOIIO-
MOroI0 ONTHYHHUX NPHJIaAiB, a To i1 BidyansHOo. Hanpukiaan, cymii
LYKpY i nicky, Kkpeiau i Boagu Toino.

A ITpuzadaiitme cnocobu po3dinenna cymiweit ma sanponoryume,
AK MOXNCHA po3dinumu cymiw KYXoHHOI coni it 8odu; kpeitdu i
800u, yykpy i nicky.

IToasaTTa npo po3uuHM. OxHOpigHi cyMmimi aicranu Ha3By
icmunrux po3wurie (A0BOJII YACTO Neplle CJ0BO He BXKUBAaKOTh abo
3aMiHIOIOTh HOT'0 CJIOBOM «CHpPAaBXHili» PO3UNH).

IIpukaaaoM PO3YMHIB € migconoaKeHa LYKPOM Boja, MoBiTpA,
JaTyHb (crjas Miai 3 unHkom). HaBegeHi npukaaam cBig4aTs, 110
po3uuHH OyBaloTh pidki, zazysami Ta meepdi. ¥ ckaaai po3uHHY
PO3UMHEHA peyoBHHA MoOXKe OyTH moapiOHeHa JO CTaHY MOJIEKYJ
(Hanpuknaza, BOAHUM PO3uMH LUYKpPY) abo 1oHiB (HanpuKaag, BoA-
HHUH pOo3YMH KYXOHHOI coJi).

IIpo iCTHHHI PO3YMHM KaXXyTh, [0 BOHU ABJAKITH CO00I0 00HY
¢asy. B HeogHOPiAHUX cyMilIax iCHY€ NOBepPXHA MOJAiNy Pe4YOBUH,
TOMY BOHH CKJIaJalOThCA 3 080X UM Oiavlie ¢has.

3HaYeHHA PO3YHHIB y MPHPOAi Ta KHUTTI JIOAMHH. SHAYEHHHA
PO34YHMHIB y OpPHMPOAlL Ta XMTTi JIOAHHM HEMO>KJIMBO IEepPeoLiHNTH.
Be3 HuX He BMHHKJIO O »XHUTTA HaA Hawmiil naa”Heri. Axke xoicro-
PUYHI oOpraHiaMm cHnepmy OTPpUMYyBaJM HeoOXiAHiI aAxsA
JKHUTTENIAJIBHOCTI PeYOBMHHM JIMILIE 3 BOJAHOro cepeAoBuila. ¥ Ccy-
YaCHHUX OpraHiamMax, He3aJie»KHO BiJ cepeoBHIIIA IX iCHYBaHHA, BCl
Gionoriuno BaXkiuBi npouecu (06MiH peyoBHH Ta eHeprii, AUXaH-
HA, BHAiIJeHHA Tomo) BigOyBamlThCA 3a YYacTIO PO3YHHIB.
ITo)XMBHI pPeYOBMHHM BCMOKTYIOTHLCA Yy KPOB Ta MEPEHOCATHLCHA IO
BCBOMY OPraHiamMy Juiie B po3unHeHOMY cTaHi. CKijibKH 6 moKus-
HMX DPeYOBMH He MICTHJIOCA B I'PYHTi, POCJIMHH 3MOKYTh HHMH
CKOPHCTaTHUCA JIMIIIe B cKJaAi po3dunHy. BaraTro 3acobis nobyrosol
ximii, nikH, KocMeTHuHi Bupo6GM, NMPOAYKIiA XapuoBoi i Mera-
JypriifHOl NPOMMCJIOBOCTI — HAOYHI NPHUKJAAM BHKOPHCTAHHA
po3uuHiB y MobyTi Ta *KuUTTI moanHEN (Man. 5).
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Maun. 5. Ilpukaaau po3uHHIB

Po3uuH Ta iioro komnoHeHnTH. Posrnanemo posuuHH O6iablu
JAeTajJbHO. 3 NPHPOAO3HABCTBA BH 3HAETE, IO YV CKJAAL PO3UYMHY
PO3pPi3HAIOTH ABA KOMIIOHEHTH — PO3YUHHUK TA PO3LUHEHY pexo-
éuny (PO3UHMHEH] pPEYOBHHH).

Po3uunrHuKom NPUHHATO HA3UBATH KOMIIOHEHT PO34YHHY, BMicT
AKoro Ginbminil i B cepeloBHINi SIKOro piBHOMiIpHO po3nogiieHi
po3unHeHi peyoBuHM. PelnitTa peyoBUH, HAABHUX Y PO34YMHi, JAicTa-
JIM HA3BY PO34HUHEHi peiosuHnu. Y TBOPEHI 3 pO3UMHHHKA Ta PO34YH-
HEeHOl pe4YyOBMHHM 'OMOTreHHI CyMilli He MO>KHa po3AiJHUTH (PiabTpy-
BaHHAM, 1 BOHHM 3JaTHiI 3aJMIDATHCA HE3MIHHMMM AyiKe AOBro.
3aeb6inbmIoro po3YMHHHMK i BUTOTOBJEHHI PO3YHH nMepeGyBalTh B
OAHOMY arperaTHOMY CTaHi.

Bona sk po3unmHHHK. Cepea BiIOMMX PeYOBHMH € YHMAJIO TAKHX,
AKi 31aTHI pO3UMHATH B cobi iHIIi peyoBHHH, TOOTO OYTH pO3HUH-
HukxoMm. Ile Bona, eraHos (MeIHMUYHHI ciUpT), 6eH3KH (cymim GiHap-
Hux cnoayk Kap6ony 3 'inporesHom, BUAiNeHUX 3i cknany HadTH),
cipkosyryienn CS, (6imapra cnoanyka KapGory i3 Cyasdypom),
alleTOH, MOJIEKYJIH AKOro cKJjajaaloTbesa 3 atomiB Kap6ony, I'iapo-
redy i1 Okcuresy, ta aeski iHii peyoBuHH. I Bce >k yHiBepcabHUM
PO3YMHHMKOM, TODTO TaAaKHM, V AKOMY pPO34YHHSAEThHCA Oararto
iHmux peuoBuH, € Boxa. Came ToMy, BUBUaouu y 8 Kiaci BiracTu-
BOCTi OCHOBHMX KJIACiB HEOPraHidyHMX CNOJYK, 6ibHIicTh AOCHAIALIB
BM NMPOBOAMIM 3 BOAHMMM PO3UMHAMH OCHOB, KHMCJIOT, COJIei.
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Maun. 6. PoaunnHeHHs pe4yOBMH V BOJi:
a — XJIOPOBOAHIO; 0 — cyJab({aTHOI KHCJIOTH; 6 — LYKPY

YHiBepcanpHicTh BOAH AK PO3UHHHHKA NiATBEePIKYETHCA 1€ i
THM, L0 B Hill PO3YUMHAIOTLECSA PEeUOBHUHH OyAb-AKOro arperaTHoro
CTaHy:

1) razyBaTa pe4yOoBHHA XJIOPOBOJAEHb (riporexH xJiopua), po3um-
HAKYHUCH YV BOAi, YTBOPIOE XJOPHAHY KHcJoTy (Man. 6, a);

2) piauHa cyjabs(aTHaA KHCJIOTA AyKe AoOpe pPO3UHHAETHBCA Y
BOJi, He3saJIe’KHO Bix Toro, 6arato 41 MaJjo BOAH AJIA L[LOro B3ATO
(man. 6, 0);

3) TBepaa pedyoOBHMHA LYKOP TAKOXX JIErKO il IIBHAKO PO34YH-
HAETHLCA vV Boail (main. 6, 8).

PosunHeHi pevOBMHH Yy NepPIINX ABOX NPHKJaaax nepedyBaioTh
Y PO3YHHi y BUraaai ifoHiB, 110, AK i HeTpasbHiI MOJIEeKYy/IH, Ma-
I0TB Ay>Ke maJsi poamipu. Tox uiskoM 3po3ymijo, 110 IX He MOKHA
nobauyuTH Hi BidyasnbHO, Hi B HalinmoTy»>kHimui Mmikpockon. Po3un-
HEeHa peyoBHMHA Yy TPETbOMY NpHKJaAi nepedyBa€ y BUIIALL MoJie-
KyJl, 10 PiBHOMipHO PO3NOALIAIOTBCA Mi»K MOJIEKYJaMM BOAM,
AKHX MH nmobauuTH TaK CAMO HE MOXeMo.

3’sscyemMo, 3aBAAKM YOMY BOJA HANiJIeHA BJACTHBICTIO PO3UHHSA-
TH 6araTo pi3HUX pEeYOBHH. $

IToraTTA Npo BogHeBHii 3B’ A30K. II0OBTOPHUBIIHN OCHOBHI MUTAaH-
HA Kypcey Ximii 8 knacy, Bu npuraaanu, mwo soga H,O — peuosBuHa
MOJIEKYJNISAPHOI OygoBH 3 KOBAJIEHTHMM MNOJAPHHM 3B A3KOM
(man. 7), Aka 3a KiMHaTHOI TeMnepatypu nepeGyBa€e B piAKOMY
arperaTHoOMYy CTaHi.

Ha nwomy manonky Bio6pakeHO YTBOPEHHSI KOBAJIEHTHOIO
3B'AA3KY TA NOPAMOK CIIOJIVUeHHS ATOMiB Y MOJIEKYJIi BOAM, ajne He
rnepeaHo NPOCTOPOBE PO3MillleHHA aTOMiB OJMH CTOCOBHO OJQHOTO.
HacnpaBai MoJieKyJia BOAH Ma€ KyTOBy OyaoBy. SKIIO cConyYuTH
VABHMMH JIiHIAMH aTom Okcureny i 2 aromu Iigporeny, To yTBo-
20
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Maxa. 7. Cxema yTBOpeHHsI KoBa- Maun. 8. Kyrosa byaosa
JIEHTHOTO 3B'A3KY Y MOJIEKYJli BOAH MOJIEKYJIM BOJH

pPHUTHCA PiBHOOEAPEHHII TPUKYTHHK, Y AKOMY BAJIEHTHHH KYT MiXxK
xiMiuHuMH 3B A3KaMu ctaHOBUTL 104,5° (mau. 8).

Ockinbkn atom OkxcureHy Oinbll eleKTpPOHeraTHBHHIM, HiXK
criosnydyeHi 3 HuM atomu ligporeHy, To cnijibHi eJIeKTPOHHI nmapn
amimyiorses g0 Okcureny. BHacniznok usoro arom Okeureny Haby-
BA€ HEBEJHUKOro (YaCTKOBOIr0) HEraTHBHOIO €JIEKTPHYHOIrO 3apaay
8~ (unTaerbcAa aeabTa MiHyC), a KOXKHMIT aTrom Iigporeny — Hese-
JUKOro (4acTKOBOro) NMO3UTHBHOrO eJIeKTPUUYHOro sapsaay &%
(uuTAETHCA AeJbTa NJaKc). MoJieKyJjgaM BOAH IIHX 3apsAAiB LiJKOM
JAOCTATHBLO, 1100 BUHHMKJIA CHJIAa IPUTATAHHA Mi’>K Pi3HOHMEeHHHMH
yacTKOBHMH 3apagamMu Ha ['iaporeHi oaniel monekynu ta OkcureHi
iHIOl i1 YyTBOPMBCA BOAHEBMH 3B'aA30K (MaJ. 9). Ik BuaHO 3 Ma-
JIIOHKAa, atoM I'inporeHy onHi€l MoJIeKyJIH BOIH 3aBAAKH HAABHOCTI
B HBOI'O YaCTKOBOr0 MNO3HMTHMBHOrO 3apsaay MNOPHTATIYETbHCA A0
Henodinenol napy eJeKTpoHiB aromMa OKCHIeHY CYCLIHBOI MOJIEKYJIH.
Cuia npuTAraHHsA, 10 BUHHKJIA Mi’K HUMH, CIPUYNHNJIA YTBOPEH-
H5 BOJAHEBOIO 3B AA3KY. ¥ MOBHO HOro mo3HauyaloTh TPbOMAa Kpanka-
mHu. | Xxoua BoaHeBHii 3B’A30K npubausHo B 10 pas cnabkimmnii 3a
KOBaJIEHTHHII, NpoTe i1oro HaABHICTH MiX»X MOJIEKyJIAaMH BOAH 3Yy-
MOBJIKOE TaKi 11 BJIACTHBOCTI, AK BiJHOCHO BHMCOKY TeMIlepaTypy
kuniuasa (+100 °C), piakuit arperaTHU ¢TAH 3a 3BUYAITHUX VMOB,
3aTHICTh PO3YHNHATH 0aratTo pedoBHH 3 HOHHHUM Ta KOBaAJIEHTHUM
NMOJAPHHUM 3B’ AA3KaAMI.

Man. 9. ¥TBopeHHs BOAHEBOro 3B A3KY MiXK MoJleKyJiaMi BOAH
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Man. 10. Maun. 11. Iunoas-aunosabHe
HOunons NPUTATaHHA MOJIEKVJ BOAH
MOJIEKYH
BOIH

BoaHeBHil 3B’A30K MOXKe TAKOXX YTBOPIOBATHUCH MiXX aTOMOM
l'igporeny Ta atomom Payopy, atomom ligporeHy Ta aroMom
Hitporeny.

IToBepHeMoOCAa A0 IIPOCTOPOBOro po3MmileHHA atromiB OKcUreny
Ta I'igporeny y mosexkynax Boau. Ik BuaHo 3 manoHka 8, obuasa
aromu I'igporeny poamimeni no oauH 6ik Big aroma Oxkcureny. Ha-
ABHICTH YACTKOBOTO HeraTMBHOro 3apsay B atoma OKcureHy Ta
YACTKOBMX NO3UTHBHUX 3apAAiB y aroMmiB I'inporeny pobuTs moJie-
Kyay Boau noasaphoto (man. 10). IIpo Taki MoJeKyau KaXXyThb, LI0
BOHH € efexmpuyiHumu ounoaamu, abo npocTo unoaamu.

JMnoJi NpUTAryIOTHLCA OAMH A0 OAHOrO CBOIMH IIPOTHJIEKHO 3a-
PAMKEHUMH IOJIIOCAMM i YTPHUMYVIOThLCH OAMH 6ijig OJJHOrO BOAHE-
BUMH 3B’ aA3KkamMu (maJj. 11).

Mu posrasiHys1M yTBOPEHHA BOJHEBOro 3B A3KY MiXK MOJIeKyJa-
mu Boau. IIpoTre icHYIOTH pe4yOBMHHU, HANIPpUKJAA Oi1KM, Y AKUX BiH
MO>Ke BHHHMKATH ¥ MiXK OiTAHKaAMH OJHIi€l MOJIeKyJIH.

Po3unHHicTh. Pi3Hi pe4OBHMHHN B OAHAKOBHX NOPULiAX PO3YNHHH-
Ka pPO3UYMHAITHLCA B PisHiN Kinbkocti. Ila imauBigyansHa Baac-
THBICTH peYOBHMH € OJHi€ 3 1X (hiBMYHUX XapaKTEepPHUCTHMK, 10
JicTana Ha3BYy PO3HUHHOCMI,

A ITpuzadaume ma Ha3eims iHWi Qi3udHi xapaxkmepucmukxu

PeHoBUH.

Po3unHHICTE — 11 3JaTHICTH PEYOBHHH PO3YHHATHCS B TOMY
YH iHIIOMY PO3YHHHHKY 3 YTBOPEHHAM iCTHHHHX PO34HHIiB.

3aaTHiCTHL BOAM PO3YMHATH PEYOBMHH 3YMOBJIEHA ITOJAPHICTIO
1i mosiekysn. HanpukJaaza, npy NoTpanjsHHi HaTpii XJopuay y Bo-
Ay 1i AuNOoJi opieHTylOThCA HaBKOJIO oHiB Harpio ta Xnopy, ak
noxasaHo Ha MamoHKy 12. Ilicasa Toro Ak cuJjla IPpUTAraHHA HOHa
A0 AMMOJIB BOAM MOAOJAE CHUJY NPHUTATAHHA Pi3HOHMEHHO 3a-
PAMKEeHHUX HOHIB y KpHcTaJi coni, iToH nepexoauTs v po3uuH. Hosi
JAMIIOJIi IPOAOBMKATE NOAIGHY pobOTy 3 UEProBUM ILJIACTOM HOHIB Y
kpucraJii coni. TpusaTumMe ue notu, A0KM Maca coJii, 110 pO3UHHH-
Jlacs, He JOCSATHe Mexci 11 posuurnHocmi.
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Maan. 12. Cxema po3uMHeHHA HATPiil XJopUAY vV BOAi

Hajiuacrimre KiJbKicHe BHpakKeHHA PO3YMHHOCTI 3A1HCHIOIOTH
i3 po3paxyHKy MacH po3unHeHOol peuoBHHH Ha 100 r po3uHHHHKA.

Mexe0 pO3UMHHOCTI € MAKCHMAJBHO MOJKJIHBA MAacCa UH
00’em (ana rasiB) po3uHHEHO]l PEYOBHMHH, (0 38 KOHKPETHHX
yMOB (TeMmepaTypH, THCKY) po3unHsaeTrbea ¥ 100 r po3uunn-
HHKA.

Hanpuknaza, po3uuHHICTL KYXOHHO]L coJi 35,9 r 3a Temnepary-
pu +20 °C oaznauae, mo y 100 r Boau 3a 1iel reMmunepaTypy MOMHA
PO3YMHUTH oHAabGiAbme 35,9 r niel peuoBuuu. Po3unH, BUrOTOB-
JIeHU#l y TaKku# cnocib, 6yae nacuwenum 3a remnepatypu +20 °C.
HoaaTkoBi nmopuii cosii B HbOMY 3a Lli€l TeMOepaTypH PO3UMHUTH
HEeMOKJIMBO.

HacuyeHMii pO3UMH — PO3YMH, Yy SIKOMY NaHA Pe4YOBHHA 3a
JAaHOl TeMIepaTypH Ginsme He PO3YHHAETLCAH.

fIKmo » BHrOTOBMTH PO3YHH 3a uiei caMol TemmeparypH,
HanpukJjaza, ia 3,59 r coai i 50 r Boau, To BiH Gyae nenacuvwerum.
Hassa cBigunTh npo Te, 110 PO3YHMH MOXKHA ¥ Jaji «HACHYYBATHS»,
PO3UMHAIOYH HOBI nopuii couri.

3a po34YMHHICTIO, BU3HAYEHOIO 3a Temnepatypu +20 °C, Teepai
Ta pifiKi peYOBMHHM YMOBHO KJACH@DIiKYIOTh HA POYUHHI, MANOPO3-
YUHHI TA HEPO3IYUMHHI.
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Cxema 7

Kaacndgikauisn peyoBHH 3a PO3YHHHICTIO

( POIUMHHICTb PEYOBMH ]

o e

Po3unHHI Hepo3uunnHi
(Ginbwe 11 (mMmeHwe 0,11
y 100 r BOAKM) y 100 r BOOW)
Manopo34uuHHI

(B8in0,1rno 1r y 100 r Boan)

BH3aHauMBIIHM PO3YMHHICTL OCHOB, KHMCJOT i coJjeil y BoAi 3a
remnepatypu +20 °C — +25 °C, yvkaaau Tabiauiio IX pO3uHUH-
HocTti. O3HailioMTecs 3 1i€w Tabanuero Ta i1 YMOBHUMH MO3HAYEH-
HAMH Ha (op3aui 2 nigpyuHuka. Hagani B yacTo Hel0 KOpHCTY-
BaTHMeTecH.

3anexHICTE PO3UYMHHOCTI BiA pisHMX umHAMKIB. Posraaxemo,
AK Ha PO3UYMHHICTL PEYOBMH Yy BOJAlI BIUIMBAIOTL memnepamypa
(ansa TBepAMX i piAKUX peuoBUH) Ta muck (A5 rasis).

IIpuxkaan 1. Boaue reMneparypm Ha PO3YHMHHICTL TBEepAUX
peuyoBuH. [Jiaa 6GiasmocTi TBepAMX pPeyYOBUH PO3UMHHICTE
30inpmiyeTbess 3i 30inbmieHHAM Temneparypu. Tak, aAkumo 3a
remneparypu +20 °C po3uMHHIiCTBL KaJiil HiTpaTy CTAHOBHTH
40 r, To 3a remnepaTtyp# +80 °C y 100 r BoaAM PO3UHHAETHLCA BiKe
140 r niei coni. lo6pe BizoMa Ta IIMPOKOBKHUBaHA KYXOHHA Cijlb
TeK 30iJblIye CBOIO PO3YMHHICTD Mijag yac HarpiBaHH#A, IpoTe He
Ha CTiJIbKH, AK KaJiil HiTpaTr. Tak, po3uMHHICTE KYXOHHOI coJi
sa temnepatypu +20 °C nopiBHwoe 35,9 r, a 3a Temnepatypu
+100 °C — 39,4 r. [IpoTe TpanaAaoTLCA TBepAi PEYOBUHHU, PO3-
YMHHICTh AKHUX 31 30iIbIIEHHAM TeMNepaTypH 3MEeHIUYEThCH, AK
ue BiabOyBaeThca y aiTiit kapbounaty. 3a manwHkom 13 oazuaiio-
MHMOCHA 3 PO3YMHHICTIO AeSIKMX 1HIIMX PEYOBHUH 3aJe’KHO Bila
TeMnepaTypH.

JAnsA MOPIBHAHHA Me)Ki PO3UMHHOCTI Pi3HMX PEYOBHMH y BOAi
3a pi3HMX TeMnepaTyp ckopucraemocs Tabauumero 1, B aAkiit
3a3HA4Y€HO PO3YMHHICTL y rpamax Ha 100 r BoaM Ans AeAKHMX
pe4YoOBHH.
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Posunnnicts y r va 100 r posunuuuka (H,0)

Mauxn. 13. 3anesxHicTh PO3YHMHHOCTI IeAKHX

40 S50 60

Temneparypa, C

70 80

TBEPJMX PeHOBHH BijJl TeMIepaTypH

90 100

Tabauysn 1

PosunHHicTh JeAKHX peuyoBHH (y rpamax Ha 100 r Boan)

Po3uuHHicTh 3a pi3aHol TeMnepaTypu

PeuoBnua
+20 °C +50 °C +80 °C +100 °C
Kaniit 6pomin 65,2 80.8 94,6 103,3
Harpiit x10pua 35.9 36,8 38,1 39,4
Kaabuiit eyasdar 0,206 0,180 0,102 0,066

Sk BUaHO 3 Tabau1i, KO’KHa pedyOoBHHA 3aJIeKHO BiJ TeMIiepaTy-
PHM XapaKTepH3VETbLCA IeBHUM 3HaA4YeHHAM po3uuHHocTi. Tak, ce-
pea HaBeJeHUX peyoBHH 3i 30iJblLIEHHAM TeMIepaTypu MOMITHO
30i/1bIIVETHCA PO3UMHHICTBL V BOAlL Kajaiil 6pomiay, Toai sk 3i
3MiHOI0 TeMnepaTypH PO3UNMHHICTBL HATPIi XJIOPHAY 3MiHIOETHCH
HeicToTHO. PosunHHicTh KaJabUill cynasgary 3 niaABHILEHHAM

TeMIepaTypH 3MEeHILIVETLCH.
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Ipmcaan 2. Bnaus Tremneparypu Ha po3uMHHICTB rasiB. Posumnn-
HICTH rasiB 3 NiIBMIIIEHHAM TeMNepaTypH 3MeHInyeTbes. I1oACHIOETE-
cA Lie TUM, 1[0 HarpiBaHHA IPHCKOPIOE PYX MOJIEKYJI, BHACJIIOK YOro
yacTHHA 3 HUX 3ayuiuae po3unH. Tox, Ko BUHHKae norpeba po3un-
HHMTH AKoMora 6isiblie razyBaTol peYOBHHM Yy NneBHOMY 00’eMi BoaM,
cJIil BAATHCA 0 OXOJIOXKEeHHS, a He [0 HAarpiBaHHA PO34YHHY.

Ilpukaan 3. BnauB THCKY Ha PO34YMHHICTBL rasis. ¥ LbOMY BH-
najgKy pPoO3YMHHICTE rasdy INpsaMO IponopliiiHa THCKY, TOOTO, YMM
BHIOMH THCK, THM Oinpma po3unHHicTB. ¥Ycim Bam noOpe Bigomi
Taki rasoBaHi Hamnoi, sK MiHepaJbHa BoJa, KOKa-KoJa, JUMOHAaJ
Towmo. OaHielo 3i cranaii 1X BUrOTOBJIEHHSA € HACHYEHHS HAIMOIB BYT-
JIEKMCJHM I'a30M IijJi TUCKOM Yy Kijbka atMocdep. Koau x nasamky
BiIKOPKOBYIOTbH, TUCK BCepeJAHHi Hel 3BHHKYETLCH, 3aBAAKH LIbOMY
BinOyBaeThbCs eHepriiiHe BUAIJIeHHA «3aiBOro» raay.

3i 3HUKEeHHAM THCKY PO3YMHHICTE ra3yBaTHX PeYOBHH Yy BOI
3MEeHIIYETHCA.

Orxe, AKINO € norpeba y po3uMHEeHHi Oinbmioro o6’emy rasy-
BaTOl PeYOBHMHHM, PO3YMHEHHA CJiJl OPOBOAMTH 3a MiABHMIEHOTO
THCKY.

m CTOPIHKA MPUPOAOAOC/IAHMKA

3aspaaHHA. BinkpuinTe NNALWKY i3 CUNbHOra3oBaHoOK BOAOIO (3a KiMHaT-
HOI TeMnepaTtypu) i Biapa3y Ha 11 FOPNOBWHY HaAiHbTE Ta 3aKpiniTbk CKOT-
4YeM NOoBITPAHY KynbKy. MNepioanyHOo cnocTepiraiTe 3a KyNbKOo NPOTArom
KinbKOX roauH. Yv 3miHuBcs ii 06'em? Micna uboro, He 3HIMaK4K NOBITPAHOI
KYNbKW, NOMICTITb NNALWKY HA AEAKWA 4ac y XONOAWNbHUK. AK 3MIHMBCA
06'eM kynbkn? MOACHITL PE3yNLTATHU CNOCTEPEXEHHA.

A eMo ngCymMKkm - S SN

e IcTMHHMI pO3uMH — 1@ OAHOpPiAHA cyMmill, y sIKili HaBiTh 3a
JAOMOMOroK0 MOTYXKHOTO MiKpOCKOIA He MO’KHa po3rjenaitu
YACTMHKHU PEUYOBHH.

« ¥ pO3uMHi PO3Pi3HAIOTH ABA KOMIIOHEHTH — PO3YUHHUK TA PO3-
YuHeHYy pexvosuny. Cepes KOMIOHEHTiB PO3YHHY PO3YMHHHMKOM €
TO#, 10 B3ATHH y GibIIiil KiJTbKOCTI i MA€ OAHAKOBHIL i3 pO3uH-
HOM arperaTHHii cTaH.

« 3naTHicTs BOAM PO3YHHATH PEYOBUMHH 3 HOHHHUM Ta KOBAJIEHTHHUM
NOJIAPHUM 3B’ A3KAMM 3yMOBJICHA NMOJAPHICTIO Ii MOJEKyJI.

» BonHeBM# 3B’A30K — 1e 3B’5130K Mi’K MO3MTHBHO 3apPSHKEHUM
aromom I'iaporeny oaHiei Mmosekynu i HeraTMBHO 3apAMIKEHHM
aToMOM iHIIOI YM Tiel caMol MostekyIH.



« HacuueHHi PO3YHMH — e PO3YHH, Y AKOMY 3a JAHUX YMOB pPO3-
YMHEHO MaKCHMAaJIbHO MOXKJIMBY Macy PO34YHHEHOI peYOBHHH.

+ Meskelo pO3UHHHOCTI peyOBMHM € 11 BMicT y posdunHi. PosdunHHicTh
pevYoBHMHH OOUHCJIIOIOTE 3a3BHyai y rpamax Ha 100 r posuMHHHKA.

i CTOPIHKA EPYANTA

EnemeHT oaHieil 3 OkcureHom niarpynu Cynbdyp TakoXx yTBOPIOE NeT-
Ky BOAHEBY CnoJjyKy, WO Mae OAHaKOBY 3 BOAOIO 3aranbHy popmyny R,0O
Ta OAVH TUN XiMiYHOro 3B'A3ky. Heasaxkalun Ha 3HAYHY CXOXICTb cCknany
ta 6ynoBv UMX PeYOBMH, BOAA 3a KIMHATHOI TeMnepaTypu — piavHa i no6-
pWiA PO3YUHHUK, a rinporeH cynbdin (cipkosoaeHs) H,S — ras, He 3par-
HWA PO34UHATU TBEPAI Ta PiaKi PE4OBUHM.

MpyyYrHy cnig WykaTk y pPi3HMUi 3HAYEeHHA eNeKTPOHEeraTMBHOCTI UMX
enemeHTiB VI rpynu ronosHoI niarpynu. B OkcureHy enekTpoHeraTuBHIiCTb
6inbwa, Hix y Cynbdypy. (BigwykanrTe 3a3HaqveHi eneMeHTH y psai enekr-
poHerartuBHOCTi Ta nepekoHanlTecs B UboMy.) Tomy B MOnekyni soau
CNiNbHi eNeKTPOHHI Napu CunbHiwe 3MilleHi A0 OKCUreHy NOpiBHAHO 3i
3MILEHHAM CNINbHWUX ENEeKTPOHHKUX Nap y MONeKyni CipkoBOAHO. YacTko-
BUX 3apAAiB, WO BUHUKAIOTb NPU LibOMY, B MONEKYyNax BoOAM NOCTAaTHLO ANSA
YTBOPEHHA BOOAHEBOro 3B8'A3KYy, @ B MONeKynax CipkOBOOHIO — Hi. Tomy
MiXXMONEeKynapHa B3aEMOAIN B CipKOBOAHIO MeHLWa, monekynu 6inbw pyx-
NWBI, arperaTtHvin CTaH — radyeaTwmi, 34aTHICTb PO3YMHATU TBEpPAi Ta piaki
PE4YOBUHMU BIACYTHA.

NEPEBIPTE CBOI 3HAHHS

1. 3a Tabauen po3uyUHHOCTI OCHOB, KHCJOT i coseii 3’ sacyiiTe:

a) y AKol 3 HeopraHiyHUX KHUCAOT yei coni po3unHHEI y BOAl;

6) vy AKMX MeTaJiuHHMX eJIeMeHTiB yci cosi po3dunHHI vy Boai.

2. Kopucrywuucsh Bigomoctamu tabanui 1 (c. 25), obuncairs:

a) Aka maca kKaJjii 6pomiay Bunage B ocaj, axkugo 389,2 r HacuueHoro
3a Temnepatypu +80 °C po3uHHY OXO0J0AHTH A0 Temnepatypu +20 °C;

6) aky mMacy HaTpii XxJopuay HeobxigHO posunHuTH y 135,9 r Hacuue-
Horo 3a Temnepatypu +20 °C po3unHy, 11106 BATOTOBUTH HACHYEHHUH NPH
+100 °C po3unH 1iei pedyoBMHH.

3. HasexiTs mo aBa npukaaaM po3uMHHHMX, MAJIOPO3YHHHHX TA Npak-
THYHO HEPO3YHHHHUX PEUOBHH — MpeACTABHHMKIB Pi3HHUX KJacis.

4%, Sxkuit TN xiMiuHOro 3B’A3KY B MOJIeKYJIi Byrjekucsioro rasy? Um
3aTHaA 114 peYOBMHA YTBOPIOBATH [IHMMNOJi, AKINO Y NMpocTOpi Bci aToMu
poamimeni Ha oawniit ainii, To6To BaseHTHHIT KYT AopiBHIOE 180°? Biamno-
BiJL OGr'pyHTYIiTE.

§4 TMMoHaTTa NPO AUCNEepCHi cucrtemMm

3 NMOHATTAM CHCTEMH BH O3HAHMOMMJIMCH 1lle B Kypci npupo-
OO3HABCTBA 1 3Ha€Te, IO cucmema — e €auHe llijie, yTBOpeHe 3
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OoKpeMHX yacTHH (KomnoHeHTiB). [TodbaBaeHa oaHiel 3i cKIag0BHX
YAaCTHH, CHCTEeMa BTpayae LiJicHICTh | NpUNINHsAE icHyBaHHA.

IIpuraaaiiTe, 0 NpUKJIaAaMH APUPOJHUX CHCTEM € KJITHHA,
opraHiaMm, ekocucrema (Jiic, BoJAoOiiMa TOLILO), wmyvHuUX — aBTO-
M00isb, FOAMHHHK, Ccajl, AKBaApPivM TOLLO.

¥ ximil po3pi3HAIOTH TAKOK JHCNEPCHI CHCTEMH, KOMIIOHEH-
TH AKHX AicTasnn Ha3By ¢asu. OcobaHBIiCTh AMCIIEPCHHX CHCTEM
NOJIATA€ B TOMY, IO Mix IX KOMIIOHEHTAMH iCHVYE NMOBepPXHHA
noaiay.

JAHcnepcHi CHCTeMH — Iie reTeporeHHi CHCTeMH, L0 CKJaxa-
I0ThcA 3 NBoX a6Go Ginpme kommonenTiB ((pas), mix AKHMH
icHye moBepxHa noxiny.

OnHa 3 a3 yTBOPIOE CYILiJIbHE AHCIIePCHEe cepeIoBHILe, B 00'eMmi
AKOro piBHOMiIpHO poanogijeHi TBepai 4YacTHMHKM, Kpanjai 4y
nyxupui iHmoi ¢gasu, o aicraja Ha3By AHCNepcHOl das3u.

Hanpukaazg, y kamnamyTHiii BoAl, MO MIiCTHTH IJIMHY, TBepai
YACTHMHKM IJIMHH € AMCIIepcHOoIO (pa30i0, a BoJga — JAHCIEpPCHHUM ce-
pefoBHLIEeM; YV TYMaHi AucnepcHa (haza — ue YaCTHHKHM PiAMHH, a
AUCIIepCHe cepeloBHILe — TOBITPA; V MOJIOLI — YAaCTHHKM XKHUPY €
aucnepcHow (pa3olo, a piiuHa — AUCNepCHUM cepenoBuiueM. o
AHCIEePCHHUX CHUCTEM HaJIeKaTh TAKOMXK ANM, XMapH, 3yOHa rnacra,
OeToH, ryma, ImiHOILJIACT, KOJIBOPOBe CKJIO Tollo. lIInpokoro BKUT-
Ky HaGyJH LITYYHO BUTOTOBJIEHI AMCIIEPCHI CHCTEMH 3 ra3yBaTHM
AUCMepCHUM cepenoBuinem, abo aeposoni. lle nodbpe Bam Binomi
JIaK JJIA BOJIOCCHA, AHTUCTATHKH, Ae30I0PAHTH TOIIO.

JucnepcHUM cepeaoBHILleM MNPHIHATO BBa’KAaTH PEYOBHHY,
BMICT AKOI B AucnepcHiii cucreMmi dinpiunii. IncnepcHa ¢asa i amce-
NnepcHe cepejoBHIlle MOXKYTb NepedbyBaTH B OJHAKOBOMY ado
PiBHMX arperaTHMX cTaHax (MaJ. 14).

A ITomipkyume U Haszsimb, wo y Hasedenux Ha manonky 14
npuxkaadax oucnepcHux cucmem € QuUCnepeHo Pasoio, a wWo —
ducnepcHuM cepedoguuien.

Ha BiamiHy Bia icTHHHHMX PO3YMHIB, YACTHHKM AHCIEPCHOI (hasu
MarTh TaKi po3MipH, 1110 Aal0Th 3MOI'y BUABHTH 1X BidyasibHO ado0 K
3a Z01OMOror0 onTHYHUX npuiaaaiB. Tak, posrssaganyi MOJIOKO B
MiKPOCKOIl, MOKHA NoDAaYUTH KPAILTHHY KUpY (Mas. 15).

3a cryneHem mnojpiOHEHOCTI YACTHMHOK AMCIIEPCHI cucTeMy
MOALNAIOTE HA KOJIOiAHI po3unHM i cycnensii. Cepea cycnensiii e
BHOKPEMIIOIOTE eMyabeil — AMCIIepCeHi clicTeMil, B AKUX 1 aucre-
pcHa (asa, i AucnepcHe cepenositie € pianHamu. Pianan y cknaai
eMyJIbcil He 3MilyIoThes Misk coB010, a PO3MipH YACTHMHOK AMCTIe-
pcHOI (pa3u OaM3bKi A0 IX poamipis v cycneusisx. [Ipukmranamu
eMyJbCiit € MOJIOKO, maMnyHi, KpemMn A1 obauuus, aeAki piaki
JiKH, COKH POCJIMH, Hadra.
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Maun. 15. KpanauHa MoJioKa i MiKpocKornom

Ha cxemi 8 nmomaHo Kiaacudikauiro AHMCIEePCHHX CHCTeEM, a B
AYXKKaxX 3a3HaueHO PO3MipM YacTHMHOK AMcnepcHol ()a3H B HAHO-
meTpax (1 am = 1079 m).

Cxema 8
Kaacudgikanina 1ucnepcHHX cHCTEM
3a po3MipoM YaCTHHOK AHcrnepcHoi da3u
LRHCI'IEPCHI CHCTEMHJ
KonoigHxi po3unHn CycneHnaii,emynscii
(4acTuUHKK (yacTuHku
Bin 1 no 100 Hm) nonan 100 Hm)

YacTHHKH KOA0I0HUX pO34UHI8, AK i ICTHHHHX PO3UHHIiB, NpPO-
XOAATH KPi3dk nopH dinbTpa, TOMY 1i AMCHEPCHi cHCTEMH MICTATh Y
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Mauxn. 16. PoacioBaHH#A CBiT/18 KOJOIAHMMH YACTHHKAMH PO3UHHY

CBO1if Ha3Bi cJ10BO «po3uMH». [IpoTe po3aMip YaCTHHOK AMCIIepPCHOI
¢asu B HMX, Ha BiAMiHY Big MoOJeKyJ 4yu HOHIB ICTHHHHMX pO3-
UYMHIB, TAKHI, 110 A8€ 3MOry poarJjeniTH ix v mikpockon. Konoiaui
PO3YMHHM TAKOX MOX¥Ha BHABHUTH, AKIINO iX ocBiTiaOBaATH 300KY.
Tak, AKIIO B TeMpsBi CIPAMYBATH NPOMiHb CBiTJIA HA KOJIOIAHUHA
po3uHH (MaJi. 16), KonoiaHi YaCTHHKH CTAIOTh BUAMMHMMHM i pO3UMH
BHMJAETHLCA KAJaMYTHHUM (4Yepe3 pO3CiIOBAHHA CBiTJIa YACTHHKaMM
aucrnepcHoi ¢aau). IToacHIOETbCA e THM, 110 XO4Ya YACTHHKH JHC-
nepcHoi asy KONOIAHMUX PO3YMHIB i mani, 106 Ix nmobauuru Bi3y-
ajlbLHO, NPOTEe BOHHM JOCTATHBLO BEJMKIi, 1100 BiAOMBaATH CBiTJIO Ta
CTBOPIOBATH CBIiTJIOBMH mpoMiHb. ¥ ¢disuni ue sasumie Bigome sAK
edexkT Tingana (Ha3BaHO Ha 4YecThb aHrJiicbkoro ¢gisauka I:KoHa
Tisgans, AKMUHA HOro BiAKPHB i MOACHHUB).

KonoiaHi po3uMHM BiAirpaiTh BaXXJIHUBY pPOJIb YV KHUTTEAIANBL-
HOCTi opraHiamMiB — NnuTONmJA3Ma KJITHH, Nja3dMa KpOBI € KoO-
JIOIAHMMM PO3UYMHAMM. ¥ IIPOMMCJIOBOCTI KOJIOIAHI PO3YMHHN BHUKO-
PHCTOBYIOTh ¥ BHPOOHMIITBI MITYYHHMX BOJIOKOH, AyOJIeHHI mIKipH,
¢apbyBaHHI TKAHMH Ta IIKipH, BUMOTOBJIEHH] KJelo, jJakKiB, ¢apd
Tomo. BiracTHBOCTI KOJIOIAHMX PO3YMHIB BHBYAE OKpeMa ranysb
ximii — wonoidua ximia, BaroMuili BHECOK Y PO3BHTOK AKOI 3pobuB
ykpalHchKHi yueHHit A. B. [lymaHCcbKHIL.

AnTton Bonoaumuposuu JlymaHcbKHI
(1880—1967)

Bignomuit ximik, akageMik Akaaemii HayK
YPCP, Bunyckuuk Kniscbkoro nosairex-
HiYHOro iHCTHUTYTY, OAMH 3 OCHOBOIIOJIOK-
HUKIB KoJsoigHOI xiMmil B ¥Kkpaini. ¥ 1904 p.
opraniaysaB y Kuesi nepuy nabopatopiio
KoJloigHOT ximii. 3ajiMmaBcAa BHBYEHHAM
aucriepcHux cucrtem. Momy HanesxkuTh ines
3ACTOCYBAHHSA MOTY:KHOI LeHTpudyru ans
BMMIpIOBAHHA PO3MipiB KOJOIAHHUX 4YacTH-
HoOK. [Ipaui A.B. [lymaHcbKOro ta iforo yuHis
] 3 BHBYEHHA KOJIOIZHHMX PO3YMHIB CrpUAIN
po3pobi1i HOBHX TexHoMorii BHpoGHHUTBA npoavKIil y xnibonekapeskiii,
arpoHOMiuHi#, LYKPOBii Ta iHMIKX ras1y3Aax NPOMHCIOBOCTI.

Ha 3HaK BIHaHYBaHHA 3aCJyr y4eHoOro IHCTHTYTY KoJoigHol ximiil i
ximii ogn HAH ¥Ykpaiun y 1980 p. npucsoeHno iMm'a A. B. JlymaHcsKoro.
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IMorsarra npo cycnensii. Cycnensil — 1e AucnepcHi cucreMH 3
pO3MipOM YACTHHOK AMCIIepPCHOI a3y nmoHan 100 M, TOMY 1X MOK-
Ha 6aunTH abo BisyasnbHO, abo B Mikpockon. IIpukiaagom cycneHsil
€ Maiaapcbki ¢apbu, nmacTH AJA YUIIEHHA INMOCYAY, KOCMETHYHI
MacKH Ta ckpadu Touto. KaramyTHa goloBa Bosa, 1110 MiCTHThL BH-
aumMmi Bl3yaJ1hH0 4YaCTMHKHW I'PYHTY, — Lie Texx cycneHsisa. flkio
Habpatu 11 y CKJAAHKY 1 AaTH meBHHH 4ac IOCTOATH, TO Ha AHI
CKJAHKH YTBOPHUTHLCA 1uap ocaay. OaHak piauHa 11e KijnbKa OHIB
3aJIHIIATHMETbBCH TPOXHM KaJaMyTHOIO, OCKiJIBKH IeAKi TBepai
YAaCTHHKH NPOAOBXKYBATUMYTh nepebyBaTH B TOBILi PiAUHN.

YacTHHKH AucnepcHO] (ha3u cycrneHsii 3aTpUMyIOThCA NManepoBUM
¢ginerpoM. IluM MOKHA CKOpPHCTATHCHA, 11100 BUABHTH CYCIIEeH3il0.

@ CTOPIHKA rNMPUPOAOAOC/IIHUKA

3asaanHs 1. NoOBTOPUBLLKM AOCNIMKEHHSN, BiaOMe B Hayui sk edekT TiHaa-
N8, AOCNIAHUM LWNAXOM 3'ACYWTe, fKi i3 3a3Ha4YeHUX CyMIllein € iICTUHHUMK
pO34MHaMMK, a AKi — KONOIAHWUMU: CTONOBUIA OLIET, BOOHWIA PO34MH AEYHOIO
6inka, po3basneHnin BOAOKO KPOXMaANbHWIA KNENCcTep, KOMNOT, BOAHWA PO34uH
KaHUEeNsapCbKOro (CUNIkaTHOro) knek, po34nH KyxOHHOI COoni y BoAi.

3aspaHHa 2. Po3ni3HanTe HaBeaeHi y 3asaaHHi 1 po34ynHK, CKopucTas-
LWKMCb NPOMOKaNbLHMM Nanepom. BiH € HannpocTiwum NpUKNaaomM Hanie-
NPOHUKHUX MeMOpaH, fiki NPONYCKalTb MONEKYNU Ta WOHW iICTUHHOrO
PO34MHY | 3aTPUMYIOTb KONOIAHI 4ACTUHKW.

.

/,—ﬂ!,ﬂls '‘€EMO NiACYMKN__ - ——

e Jucnepcra cucmema CKJIAZaEThCcA 3 MOAPiIOHEHHMX YACTHHOK
oAHiel peuoBHMHH (ducnepcHol ¢hai3u), po3TMOAiINIEHHX Y cepelo-
BHIi iHIIOI peyoBUHM (Jucnepchomy cepedosuili).

e JlucrepcHi cHcTeMHM MNOAIJNIAIOTBCA Ha CcycneH3il Ta KoJoiaHi
PO34YMHH.

« Cycnen3sii MicTATH YACTHHKHM PEYOBHMHH, 110 BUAMMI BidyanbHO.

« Poamipu uacTHHOK aucnepcHol a3y KOJOIAHMX PO3UMHIB MeH-
mi, Hi’K y cycneHsiii, aje 6igbiui, HiK y iCTHHHUX po3umHiB. Ix
He BM/IHO BidyanbHO, aJjie MOXKHa 6a4yMTH y IPOMEHi cBiTaa.

» Emyascii — aucnepcHi cucreMu, B AKHMX i aucnepcHa ¢asa i
AMCIEepCcHe cepeAoBHIle € PIAHHAMH.

ﬁ CTOPIHKA EPYAQUTA

OaHIEI0 3 BAXNMBUX XapakTepPUCTUK KONOIAHUX PO3YUHIB € CTIklKICTE —
3paTHiCTL 36epiratu nocriﬁnm‘a po3mip qacmuox i piBHOMIpHWIA po3noain
no BCbOMY 06’emMy aAni PEPSHOLP cepenosn

?:r‘rrhn " hu ‘-'_-r *NT 1
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36inbweHHA Po3MIpiB YacTUHOK aucnepcHoi ¢dasun — koarynauia —
NpM3soAMTL A0 NEPeTBOPEHHS KONOIAHOro pPO34uMHY Ha AparnucTy
macy — rens — abo Ao BunagaHHAa aucnepcHoi ¢pa3un 8 ocan. LLLo6 3atpu-
MaTu Nnpouec Koarynauii, 3acTocoByIOTE CneuianbHi Pe4oBUHW, AKi Mal0Tb
3aranbHy Ha3By emMy/ibraropm.

AK MU BXe 3HAEMO, KONoiAHa XiMifs BUBYAE NPOUECU YTBOPEHHSN i
pYWHYBaHHA OAWCMNEPCHUX CWUCTEM, a TaKOX IX xapakTepHi BNacTWBOCTI,
3yMOBNEHI NOBEpPXHEBMMW ABULLIAMU HA Mexi aucnepcHoi ¢asum i auc-
NepcHoro cepenosuuia. 3asaskn QOCAMHEHHAM UIET rany3i ximii Habynu
nowupeHHs cnocobu NiABMLLEHHA CTIMKOCTI KONOIAHWX PO34MHIB Ta Kepy-
BaHHA Npouecamu Kkoarynsuii.

3HaHHA 3 KONoigHOI Ximii NOTPIOHI papmauesTam, paxisuam 3 reonorir,
Xap4oBOi NPOMUCNOBOCTI, 3 BUpoOHMUTBA nanepy, nakis, ¢apb, uernu
Ta iH. BUrotoBNneHHA BEepLUKOBOro macna, MainoHesy, NorypTis, AUTAYO0ro
XapyyBaHHA — UE Nuwe OKpeMmi NpukKNaau NPakTUYHOro 3acTOCyBaHHA
3HaHb NPO KONOIAHI PO34YWHKU Ta ANCNEPCHI CUCTEMW.

MEPEBIPTE CBOI 3HAHHS

1. CkopucraiiTeca 3400VTMMH BiJJOMOCTAMH NpO iCTHHHI, KoaoiaHi
PO3YHHH Ta CVCNEeH3il, mod y 30IMTI 3aMMOBHUTH TaKy Tabauio:

XapakTepHi IeTHaHMNI Koaoinunii

Cycnensin
O3HAKH pO34UMH PO3YHH

Poamip yacTHHOK

MoKJIHBICTL BUABJEHHA
ONTHYHHMMH NpHIAAAMH

MoxauBicTb BUABJEHHA
Bi3vaJabHO

IIpOHMKHEHHA YaCTHHOK
Kpiab nanepoBuii pinbTp

2. HaaBiTsb, AKi 3 nepejiueHHX cHCTEM € iICTHHHHMH PO3UMHAMH, AKI —
KOJIOIIHHMH, a AKi — CVCINeH3iAMH Ta eMVyJbCiAMI: ra3oBaHa BoJa; JiKH,
Ha AKHMX HAMHCAHO e¢Nepej V:KUBAHHAM 300BTATH»; CIHPTOBAa HACTOAHKA
Hoay; maiioHe3; oJiiiHi (hapOu; ToMmaTHMIT CiK.

3*. Kopueryouncs 104aTKOBMMHU iHdopMauiiiHuMu aykepesamu (AnB.
CIHCOK Ha c. 218), nigroryiiTe po3noBiab Npo 3HaAYMEeHHA Ta BUKOPHCTAH-
Hs1 ICTHHHUX PO3UMHIB i AMCNEPCHHUX CHCTEeM.

§ 5 Tennosissuwa, WO CYyNPOBOAXYIOTb
PO34YMHEHHA PEe4YOBUH

I_a NpUpOAO3HABCTBA TA (pisuKyM BaM BilomMo, 110 ABUIIA, MOB’A-
3aH1 3 HATP1IBAHHAM 1 OXOJIOJ2KeHHAM TiJl, HA3UBAKOThCHA TEINJOBH-
MH i IO TENJIOTa MepeJacThCA BiA GiNbII HATPITOro Tija 10 MEeHII
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+22°C

NaCl Boana
Po3uuH
a
+22°C
+52°C
H2S04 > Bopna
Po3uuH
1]

Maun. 17, TensoBi ABHILA Nia Yac po3UNHEHHA PEYOBHH V BOAI:
a — HaTpiit xJo0puay; 6 — cyab(paTHOl KMCJIOTH

Harpitoro. JlocHThH 4ACTO TEMJIOBHMH SIBHIIAMH CYNTPOBOAKYIOThCH
CBiT/OBi, eJIeKTPHUHI, MeXaHiuHi, XiMiuHi ABUIIA.
A ITodymaiume i Hagedime npukaadu makux auul.

TenJsioBi siBMIA | PO3YHHEHHA PpeYyoBHH Yy Boai. Un BigdyBaoTh-
cA TenJoBi sABHMILNA [1iJ yYac PO3YMHEHHA pedyoBHUH y Boai? Ilnsa
BiAMOBiJl HA MocTaBJieHe 3aINTAHHA BUKOHAEMO JIOCJ11AH.

Hocaid 1. 3Bamnmo 20 r KyXoHHOI coJii Ta nomicTumo i y nocy-
AMHY AJA MNOAAJLUIOTO BHIOTOBJEHHA po3uuHy (man. 17, a).
Honnemo 100 M Boayu, nonepeaHbO BUMIpABIIMN 11 TEMIIEPATypy.
BmicT nocyamHM nepemillaeMoO CKJAAHOIO NAaJHYKOKW, 100 cijab
IIBM/ILE PO3UMHHUIACH, MiCJAs YOro 3HOBY BUMipAEMO TemIepary-
py (Ternep 1e Bxe Oyae TemnepaTypa He pO3YHHHHKA, & YTBOPEHOTr'0
po3uuHy) i nobaunMo, 1110 BOHA MaiizKe He BiIpi3HAEThCA BiA TeM-
NepaTypH BOAM, B3ATOI A8 BUIOTOBJEHHSA PO3UHHY.

Jocaid 2. Bisbmemo 100 M1 BoaM (TeMnepaTypa HaM yike Bigoma)
Ta obepexcHo 10JaMO 5 MJ KOHILEHTPOBAHOI Ccyab(haTHOI KHCJIOTH
(6 #odnomy pasi ne naenaku!). IlepemimaeMo po3uHH CKJAAHOIO
MAJHYKOIO TA BUMIiPAEMO 1Or0 TeMIepaTypy — IMOpPiBHAHO 3 TeMIle-
paTypoIO BOAM BOHa BUABHTbLCA HabaraTo Buinowo (man. 17, 06).
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Jocaid 3. Ilposeaemo itoro, sAK i nonepeaHix aABa aoc.1iau, aJje
po3uHATIIMEMO ciab amoHiil Xxaopua NH (NO, macoio 20 r. Tepmo-
MeTp 3a(iKcve iCTOTHe 3HIIJKEeHHA TeMneparyvpH IMMOpPiBHAHO 3
TeMIepaTypoio PO3UlHHHKA.

PeayabraTti gocaiais cBigvyaTh, 11O PO3UYHHEHHA PeYOBUH V BOI
MO’Ke CYITPOBOAXKVBATICH TENJOBHMH ABHILAMY, AKI MalOTh pidHi
HACJIAKH:

e TeMnepaTvpa PO3HHHY i TeMIepaTypa PO34YHHHHKA, B3ATOro

AJA HOro BUTOTOBJMeHHA, O/11H3bK1 3a 3HAUeHHAM;

e TeMIepaTvpa Po3uiHV MOPiBHAHO 3 TeMIEepaTypolo PO3UltHHHKA,

B3ATOro AJ# iioro BUroTOBJICHHS, 3HAYHO BHILA;

e TEeMIIEpPaTVPa PO3UIHY NOPIBHAHO 3 TEMINepaTypPoI PO3UIHHIIKA,

B3ATOrO /714 iiOro BUFOTOBJICPHHA, 3HAYHO HUIKYA.

1100 nosAcCHIITH 3a3HaAuYeHEe, PO3r.IAHeMO (PI3NKO-XIMIMHY CVTH
npouecy po3viHeHHs.

dizuko-xXimiuHa CyTbh Hnpolecy po3uHHEeHHA. Y nonepeiHboMy
naparpad)i Bit 3'S5CVBaS, 1O 111 4aC PO3UIHEHHA HATPILIl XJaopiay v
BOAl CHIIOUATKY JAHIOILHI MOJIEKV T BOAH PVITHVIOTH UIJICHICTB
KpHeTaiiB cosi, e 4oro BHBLIbHEHI IOHII B OTOUeHHI KislbKOX
NMOJAAPHIX MOJEKY.T PO3UHHHIKA MOTPAILIAITbL V PO3UIH TA Bl.1IBHO B
HbOMY nepeMilyiotTbes. Lleii npolec 3a eHepreTHUHIMIT BIITpaTaMii

VMOBHO MOZKHA NMOALTHTH Ha ABa ertamit. [le p w1 it — noaosaHHA
NPHTATaHHA KATIOHIB Ta aHIOHIB Vv KPHCTa/li — CVIPOBOAKVETBCA
saTpataMi eHeprii i € (yisuvrnuy npoyecom. I pyruii — B3aemoain

ifOHIB pO3UIHEHOl PeyoBHHH 3 MOJAPHIMH MOJEKYJIaMH PO3UHHHN-
Ka — CVIPOBOAYKVETHCH BILILTEHHAM TEITOTH 1 € XiMIYHUM NPOUeCOM.

Y pasi, KOl PO3UIHHHKOM € BOjJa, B3AEMOAiI0 ITOHIB po3uiliHe-
HOI pe4yoBIIHII 3 11 MOJIeKV/JIaMH HA3HBAKOTL riipatauicio. a VTBO-
pPeHi crnoJvKil — riaparamMu.

OTKe, po3UHHEeHHSA PevYoBIlH — Le (iznko-XximiuHe asuLILe.

CymMa TensoBoro e(ekTy (pidMyHOro Ta XiMiuHOro ABHIL V NMpo-
BeeHHX JocJigax 3 po3UITHEHHA PeYOoBHMH BHABHJACA Pi3HOIO.
V¥V nepmomy aociai KiJdbKICTL TEILIOTH, 110 BUTPAYAJIACH HA PYil-
HYBAHHA KEpHcTatiB, 1 KijdbKicTs TensorH, 1o Buaiaanacs
BHACAIA0K rigparauii, Oy.11 npHOJIH3HO OAHAKOBHMI, TOMY TeMIIe-
patypa po3uiiHV BiapisHAacsa Bija TeMnepaTypH BOAH HEiCTOTHO.
Y apyromy nocaiai Biady.10ca cHIbHE PO3irpiBaHHA PO3YMHY 3a
PaXVHOK TOro, 10 eHepreTiuHI 3aTPaTH HA PYIIHYBAHHA KOBAJIEHT-
HOI'O NOJAPHOTO 3B A3KY B MOJIEKYV.1aX CVJIB(ATHOI KMCI0TH BHABH-
JIHCA 3HAYHO MEHLUN MM, HiXK TernJiora, L0 BHAIJIHJIACA BHACTIAOK
MOAATBILOI riApaTanil yreopenux itouis. IToacnime, vomy icmomuo
SHUSWAACA memnepamypa posuuHy 6 mpembvomy Aoc.1idi.

[lonaTTa npo kpucraaoriapatu. BiabwicTs riapartis € HecTiii-
KHMI CTIOJIVKAMH, MiC/1A BUNapoByBaHHA BOAH BOHH PO3NAalalOThCH.
Ile BiAOYBAETBLCA TOMY, IO BHACJIJIOK BHMAPIOBAHHA PO3UHHIB
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eJeKTPOCTATHYHE IPUTATaHHA Mi’K YACTHHKaMH PO34YHMHEHOol peyo-
BMHH i PO3UMHHHMKA MOYe BTPA4YaTHCh, i MiCJAA MOBHOro BUIIAPOBY-
BAHHA BO/H 3HOB YTBOPIOIOTbCA KPHCTAJH PEeYOBMHH, B3ATOI AJA
pPO34YHHEeHHH (AKIO po3YyHHeHa peyoBHHAa KplicTaaiuHol OyaoBH).

I[IpoTre TpaniasaeTbes, IO MiCAA BHNAaPIOBAHHA PO3UHHY KpHCTAa-
JH PeYOBHMHH MICTATH riiparosasi ifoHH, ToOTO iHOHH, 1110 30eperan
3B A30K 3 MoJekyJjamMu Boau. Tak, Vv MiJAHOro Kynopocy KpHc-
TajJiyHa rpatka MiCTHTBH He .'muqanm a rmparonam HOHH Kynpv-
My — TaK HasuBaoTh ifoHH Cu?’, KOMKHHIT 3 AKHUX OTOYEeHHIi
mosiekyaamMi Boau. Tok ckJjlaa MiZHOro Kymnopocy nepenaceTbCcs
¢opmy.iow CuSO, - 5H,0. ITpo Te, o 6easoaunii Kynpym(Il) cyisb-
¢aT 1 VTBOpPEeHHII 3 HBOro KpHucTraJjoriapar — pi3Hi pe4yoBHHH,
cBiauuTh xoua © Toil (phakT, o 6easoaHnii kynpym(Il) cyasdar
6is0ro KoBOPY, TOAl AK MiAHHII KVIIOPOC — OJAKHTHOTO.

IcHYIOTH iHIUI peYyoBHMHHM, 1O MICTATH KpHcTaJizauiiiHy Boay,
TOOTO BOAY, AKA IICJA BHIIAPIOBAHHA PO3UHHY Nnepeiiliia 10 cKaaay
KpHcTasis TBepaoi peyosuHH. lle 3anizuuii kynopoc FeSO, - TH,0,
rinc CaSO, - 2H,0, ranaybeposa cins Na,SO, - 10H,0 Towo.

BinHocHa MoJeKyJIAspHa Ta MOJIApHa MacH KpHcTajoriaparis, AK
i OVAb-AKHMX iHIUMX PevyoBHH, OGUMCIIIOIOTECA AK CVMa BiZHOCHHX
ATOMHHX MAacC eJIeMEeHTiB, 1110 BXOAATH 10 1X CKJaay, HanpukJjaan:

M (Na,SO,-10H,0)=2-A (Na) + A(S) +4-A(0) +10- M (H,0),
abo .M (Na,SO,-10H,0)=2-A (Na)+ A(S)+ 4A(0)+10-2-A (H)+
+10-A(0)=2-23+32+4-16+10-2:-1+10-16 = 322,
M(Na,SO, - 10 H,0) = 322 r/mo0.1b.

Kpucranoriapatu yTBOpPHOKOTHCH 38 VMOBH, AKILO BUIIAPIOBAHHA
3ailicHoBaJIOCA 3a NMOMipHOI TeMnepatvpu i OvJ0 nNpHMNHHEHO,
1L10MiHO BojAa BHMINapyBanacsa. fKIo > yTBOpeHHIil KpHcTajgoriapar

nianatyd noaasbluiil TepmiuHiil ail, KpucranisauliiHa Boaa 3 HBOrO
BHMIIAPVETHCH, 1 BiH NepeTBOPUTHCS Ha 6€3BOAHY pe4yoBHHY (Mau. 18).

bt
—— —> —-
CLISO4 = 5H20 ~ 2

Po3uun .'_,9&‘ CM

Mas. 18. BaaemonepeTBoOpeHHA MiJIHOro Kynopocy
CuSO, - 5H,0 i kynpyMm(II) cyaspaTy
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\; //. CTOPIHKA NnPnPOAOCAOC/IAHNKA

3asagaHHs. Cknaaite NNaH Ta NPOBEAITEL AOCNIAXKEHHA TENNOBUX ABWLLL,
O CYNPOBOAXYIOTH PO3YMHEHHSA Y BOAI LWYKPY, NMTHOI COAW Ta NpanLHOro
nopowky. OaepxaHi pe3ynsratyv 3anuuiTe Yy 30WWT Ta NORACHITE iX AK
}piznko-xiMivHe aBuLLe.

mnaeMo rmacymiia

* PodunHeHHA pe4dyoBHMH Yy BoAi — ¢isuko-XximiuHuii npouec.
@izuyHHIl OiK LUBOTO Npouecy MnoJsarae B ToMy, 110 i BITHBOM
MOJIAPHHUX MOJIEKYJI PO3YMHHHKA CTPYKTYPHI YACTHHKH PO34H-
HeHOl peyOBHMHHM — HOHM (AKLIO BOHA HOHHOI OYA0BH) Y1 MoJIe-
KyJaH (AKIO PO3UHMHEHAa peuvuoBHHA MOJIEKVJIAPHOI OVA0BH)
aAndyHayoTh v po3dunH. Ileit npoiec cynpoBOaKYETHCA MOTJIH-
HaHHAM TennaoT. XiMiuHHNii 6ik nossArae y B3a€emMo/1il YaCTHHOK
po3uMHeHOol pe4dyoBMHH (HOHIB, MOJIEKYJ) 3 MOJeKyJaMH
PO3YMHHMEKA 1 CYTIPOBOMYKVETHCA BHALJIEHHAM TEIJIOTH.

* 3ajIe’KHO Bij TOTO, AKOIO € PIBHHUUA Mi¥K TENJ0TOIO, 1110 MOTJIH-
HAETbCHA, TA TEIJIOTOI0, 1110 BHAIJIAECTbCA, PO3YHMHEHHA PEYOBHH
MOJKe CVIPOBOJKVBATHCHA NiABHUIEHHAM ab0 3HHYKEeHHAM
TeMIlepaTypH Po34yHHY.

= KpucraaizauiitHoro Ha3MBalTh BOY, AKAa I1iC/IA BUIIAaPOBAHHA
PO34YMHY nepeiia 10 CKJIaJAy KpHUcTaiaiB TBepaoi peyoBHHH.

« Kpucrasorizparn MoOKHa poO3riasjaTn fAK NPOAVKT XiMiuHOI
B3a€MO/il pO3UHHEHOI peYOBHMHH 3 BOJ1010, BHAIJIEHHII 3 PO3UHHY
BHUIApPIOBAHHAM B yMOBaX noMipHoro HarpiBaHusa. Kpucra-
Jorigparami € 3aJjiaHuii Kynopoc FeSO, - TH,0, rnaybeposa cijib
Na,SO, - 10H,0, rinc CaSO, - 2H,0 Ta neski iHili peyoBUHH.

E CTOPIHKA EPYAUTA h

BupaTHi Byeni M. B. JlomoHocoB Ta [. |. MeHaeneee 3Ha4Hy yBary
NPUAINANKU A0CNIAKEeHHID po3duHiB. Tak, Muxaino JToMOHOCOB NOCNIAXY-
BaB BMAINEHHSA | NOrMUHAHHA TENNOTKU BHACNIAOK PO3YUMHEHHA PEYOBWH, 3a-
NeXHICTb PO34YUHHOCTI PEYOBUH Bif TemnepaTtypu. Momy Hanexuts BCTa-
HOBNEHHSA akTy 3amMep3aHHA PO34MHIB 3a HUXYOT TeMNepaTypw, HiX YMCTOo-
O PO34YUHHUKA, a TaKOX iNes BUTOTOBNEHHA OXONOLXKYBANBHUX CYMILLEN.

.E_lmwrpo Mennenees yBililWoB B iCTOPIIO XiMii HE NUWe \K BiaKkpUBaY
NeplioanYHOro 3akoHy Ta PO3pPOB6HUK NEepioanYHOT CUCTEMMU XIMIYHUX
ENemeHTIB, a 1 ik aBTop rigparHoi Teopii. Lis Teopis A0OBOAUTS, IO YTBO-
peHHA raparvis — Baxnmea 03Haka NPoUecy PO34YMHEHHS PEYOBWH Y BOA.
Pospoﬁxgrq XIMI4YHOI Teopii posunHie AMUTPO |BAHOBUY NOKNAB NOYaTOK
Pi3UKO-XIMINHOMY aHanidy, enekTpoximii HEBOOHWX PO3YUHIB.

MNicna M. B. JlomoHocosa Ta [l. |. MeHaeneesa XiMidHy TEeopilo PO34UHIB
po3suHynn Ta aonosHunm 1. M. KoHosanos, |. O. Kabnykos, M. C. KypHakos.

36



MEPEBIPTE CBOI 3HAHHS

1. Ha koHKpeTHOMY MNpHKJAa/Adl NMOACHITE CYTh MNpOIlECY PO3UMHEeHHs
pPeuoBHH Yy BOJI.

2. HaseniTh npukJIaay 3HMIKEHHSsT Ta NiABMILEHHA TeMIepaTypu
PO3YHHY TOPIBHAHO 3 TEMNEpPaTypOoI0 PO3UHMHHHMKA MiJ Yac po3uMHEHHSA
pevuoBHH V BOJI.

3. Un MoxHA BBAXATH PO3UYMHEHHH PEYOBHMH ¥V BOAI JHiue Me-
xaHIUHUM noapidvenusam?

4. O6uHCaiITE MOJAPHY Macy 3a’/1i3HOro KYNopocy Ta MacoBY HacTKY
BOJIH B HBOMY,

5%. Teepay KpHeTaliuHy PevyOBHHY CHHbLOIo KoJbopy Kobaabt(Il)
XJI0PH PO3UHHIJIN V BOJI i1 ojJlepxasii poxesuil posunH,. Bucaosith npu-
NyUIeHHs, HOMY TAK CTAJOCHH.

§ 6 KinbkicHuIA cknag po34nHy.
BUrotoeneHHs po34yuHiB

5lk B BiKke 3'scyBaJiM, PO3YMHHM MalTh A0BiAbHUII cKaaa. Tox
MO¥Ha BUIOTOBMTH DaraTo po3uMHiB i3 pisHuMM BMicTOoM Ti€el camol
PO34YHHEHO] pedOBHMHH B Meskax 11 podunHHocTi v 100 r po3unHHM-
Ka 3a KOHKPEeTHHX YMOB.

BucsoBu «po3unH KyXOHHOI cosi abo UyKpyY y BOli», «pO3UHH
¢apbu B alleTOHi» TOLIO Jal0Th VABJIEHHA PO AKICHMIT CKJaa po3a-
4YHHiB, TOOTO NpO Te, 3 AKUX PEUOBUH IX BUTOTOBJIEHO. A AKHM YH-
HOM MO’KHa BUPa3HTH KiJAbKICHUI cKJIa] po3unHy?

MacoBa uacTka po3uHHeHOl peyoBHHM B po3uuHi. [I1o6 aizHa-
THCA PO KiJIbKICHUI CKJIaJ PO3YHHY, BAAIOTbHCH 10 MaTeMaTHUYHHX
obuHc/IeHb, 30KpeMa /10 O0YMCJIeHHA MacoBOI YaCTKH PEeYOBHUHH B
PO34YMHIi.

MacoBa yacTKa PO3YHHEHOT PPUOBWHH R PORUNHI W (UUTAETH-
cs dybab-ae) - 1e RUTHOMIEHWS MACH PO3UYWHEHO! DEUOBWHY
(m,) 1o macu pozuuny (m,).

O6uUHCAI0IOTE MACOBY HACTKY PEYOBHHM B PO34HHI B YacTKax Bia
OJIMHHILI:

m, (po3uHHEeHOI PeYOBHHH)

w= m, (PO3UYHHY) 1)

abo y BiacoTkax:

3t 1 peyOBHHH ;
e m; (po3uHHEHOl P ) . 100 % . 2)
m, ( pO34MHY)




ITpuranaiite, mo rycrnua poau p (H,0) = 1 r/em3, a6o 1 r/ma,
TOMY 4YHCJIOBe 3HayeHHsa o00’emy Boam 3diraeTrbca 3 11 Macolo:
m(H,0)=p-V=1r/Mma-1mMma=1r.

Ckopucraemocsa uuMu hopMyaIaMH Ta 00UHMCINMO MACOBY HacT-
KY JeAKHX Pe4YOBHH Y PO3UMHI.

IIpurkaaa 1. O6umcaiTh MACOBY YACTKY HATPIH XJopuay B po3-
YHHi, BMroTOBJEeHOMY i3 cojai macow 5,85 r i Boau 06’emom
94,15 ma.

JaHo:

m(NaCl)=5,85r
V(H,0) = 94,15 ma
w (NaCl) — ?
PoaB'Aa3aHHA
w(NaCl)=—NaCl_ 4400, =
PO3UMHY
5,85r

= - 100 % = 5,85 Y%.
(5,85+94,15)r

Ipuraan 2. O6uucaiTe MacoBy 4YacTKy HaTpiil XJopuay B po3-
4YKMHi, BUrOTOBJIEHOMY i3 coJ1i Mmacowo 4 r i Boau o6’emom 46 M.
Hano:

m(NaCl)=4r
V(H20) =46 mn

w (NaCl) — ?
Poss'saszaunHuA
mNaCl 4
w(NaCl)= - L _0,08, a608 %.
m ) (46 +4)r
PO3UHHY

BiaTenep BH 3HaeTe, 110 BMICT PO3UYHHEHOI peYOBMHHU B PO3UHHI
XapaKTepH3yeEThCA He Il 3araJlbHOIO Macoil0, 4 MacoOBOK 4YacTKOlO,
TOBTO HUCAOM, W40 NOKAIYE, AKY HACMKY 6i0 3A2ANbHOT MACU POIHU-
HY cmaHosums mMaca po3vuUHeHO! peHosuHU.

IMoxiauumu dpopmynamu Bin popmya 1 ta 2, 3a AkuMHM odumMc-
JIIOIOTh MACOBY YAaCTKY PeYOBMHM B PO34YMHI, € YOTHPH (HOPMYJIH.

3a OAHIEI0 3 HUX OBUHCIIOIOTH MACY POIYUHEHOT pewosunu 6
PO3HUKI, AKWLO 8i00MaA Maco8a HaACMKA POIHUHEHOT PeYOBUHU:

mpoa'umeno'i pewonnnn - W mpos-muy (3)
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flkuio X MacoBa YacTKa PO3UMHEHOI pevyoBHHH BHpa)KeHa v
BigcoTkax, To (popMy.Jia Ma€ TAKMIl BUIJIAA:

W Myoaunny

f"|ma-muvuol' pevoBHHIL W—‘ (4)

IMpuraaa 3. OduucaiTs Macy Kaniit riipokenay, 110 MiCTHUThCH
B po34HHi macoi 60 r, AK110 MacoBa YacTKa JIVIY B HbOMY J0pPiB-
Hwoe 0,02.

Ilano:

m POIMHHY =60r

w (KOH) = 0,02
m(KOH) — ? |

Poss'sasaunus
IIposeaemo oduncnenus 3a (popmy.iomw (3):

— L
nilk!.‘!‘ll!lll'llill pPevoBItHI u m[)ﬂ.‘l‘lllll_\'.

m(KOH) = 0,02 - 60 = 12 (r).

Tperboio noxiaHow (opmy 1010 € GopMyna ANA 3HAXOOMCHHA
MACU POIHUHY 3d BIDOMOK MACOB0I0 HACMKOK PeYo8uUHU, obYuc.ae-
HOK 6 Hacmekax 6id 0OuUHUYI, ma MACOK POIHUHEHO! peHOBUHU 8
HbOMY:

nll)O;I‘UIHEHOf pevoBHI

m = . (5)

JOBUMHY
I ) w

Axuo x macoBa uacTKa o0OulicJieHa y BicoTKax, To ¢opmy.a
Mae€e TaKkHil BUPIAA:

m}w:uuuwnm’ pevoBHN

— * 100';’:: .
e (6)

n

Ipﬂ.l'“lll v

[Ipuxaas 4. Iky Macy BOAHOTO PO3YMHY cyIb(aTHOI KHCJIOTH 3
MAacoBOIO yacTKo1o 11iel peuoBuuu 0,15 MoKHa BUTOTOBUTH 3 KHC-
g0t Macoro 30 r Ta skuit 06’eM Boau 3Haao0buTLCA AaA Hboro?

HaHo:

w(H,S0,) = 0,15
m (H,SO,)=30r

m (BoaH. poau. H,80,) — ?
m (H,0) — ?

A




PoasB'sssaHHA
1. [TpoBeaemo oDUHCJIEHHA MACH PO3UYHHY 3a (DOpMYJIOIO:

m IN].‘I‘IIIII(‘I[U‘I‘ pevoBiH

'
poatnny w

=30:0,15=200r.

m PO3HHY

2. OBuncaIHMO Macy BO/JAM, HEODX1AHY /1 BUIOTOBJIEHHSA LLOTO
PO3UYHMHY:

200r-30r=170r.

OckiJbKM rycTHMHa BoAM AopiBHKWE 1 r/mJj, 1o 00’em BOAM
aopiBHwBaTuMme 170 M.

Burorosiaenusn po3uuuy. J[Jig BUrOTOBJIEHHA PO3UHHY 3 [I€BHOIO
MAaCOBOK YACTKOK PO34YMHEHOI PeYOBHHM NMOTPiOHI: po3unHIOBaHA
peuoBHHAa, PO3YNHHIK, [TOCY/HHA JJIA BUIOTOBJIEHHA PO3UHHY, JIO-
JKeuka AJA NOMIlIYBaAaHHA 4M CKJIAHA najHukKa, Tepe3mu, pisHoO-
BaXKKH, MipHHIi nocya (man. 19).

bhason

Mau. 19. O6aagnanns Ta Mocya, 110 BHKOPHCTOBYIOTHCH
AJ18 BHTOTOBJIEHHHA PO3YITHY 3 ICBHOIO MACOBOIO YACTKOWO
PO3UNMHIOBAHO] PEYOBHHH

[Tepen BHTOTOBJIEHHAM PO34YHHY MPOBOAATH OOUMCIEHHS MacH
PO3UYHHIOBAHOl PEHOBHHM Ta 06’eMy po3uMHHMKA. PoariasHeMmo 1e
Ha KOHKPeTHOMY MNpHUKJaii.
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Mpukaan 5. Burorosurn 200 r po3umHy HaTpiil XJopuay 3 ma-
COBOIO HacTKow coai 15 %,

Ils1aH BHUroTOBJIEHHS PO3UMHY

IMocainoBricTe pohioTH Ofuucnennn
1. OBuncawemo macy co.ai m .= 0,15-200 = 30 (r)
2. O0uHCaI0EMO Macy PO3UHHHHKA L — mpmq_ = Mt ™
=200 -30=170(r),
abo 170 ma
3. 3paxkvemo 30 r coai (e npubdanaHo oaHa w4 g
. . & Cine
CTOJIOBA JIOXKKA) i nomiulacMo y NMocyanHV 5 !
(koa0y, ctakaH) MicTKicTio nodaa 170 ma
4. Mipunm unainapom siamipsemo 170 ma i -
BOAM Ta obepesxKHOo 110 naauuui ans nepemi- i
LIVBAHHSA BHJIMBAEMO 11 V NOCYAHHY 3 CiJLTI0 | i Boana
NaCl
t

5. IInsa npucKopeHHs pPO3UHHEHHA co.i
nepeMilIaeMo CyMilll CKJASHOI MAJHYKOK

}' ‘ Poauun
o -

3eeprimob yeazy! Y KOKHOMY 3 004YMCJIeHb, PO3TJIAHYTHUX V
ubomy naparpacgi, mMacoBa yacTKa pPO3UYHHEHOI pPEeuOBHMHM MaJa
AoaaTHe 3HAUYEHHSA 1 OyJjla MEHLIOKO Bij ogAMHHUILL, a60 MEHIIOI0 Bin
100 % . CKiabKH 0BuHCJIeHh MacoOBOI YACTKHM PO3UYHMHEHOI pedyoBH-
HU BH He NNPOBOANIH O, 11e 3aBiKAH CIIPABA>KyBaTHMETHCAH.

Caia 3a3HauMTH, 1O Mi’K arperaTHMM CTAHOM PO3UYHMHEHOI pe-
YOBHHH §i arperaTHMM CTAHOM BOJHOIO PO34YMHY € BiaAMiHHOCTI.
3oKkpemMa pO3uMHM, BHIOTOBJIEHI 3 TBepJAMX PO3UMHIOBAHMX peyvo-
BUH, MalOTh, AK i PO3YMHHHUK, piakuii arperaTHmii crad. Jlpyra
BiAMiHHICTL pPO3uUMHIB mMoJfArae B TOMy, 110 PO3UHHEHa TBepaa
pedyoBHMHA Henmpo3opa, a po3uuMH — MNpo3opuii. I'ycTHHA BOAHMX
PO3uUMHIB 3aBKJAM BHIA BiJ 'YCTUHH PO3YMHHHKAa, TOOTO Oisnblua
3a 1 r/cm3, a Temnepatypa Kuninaa — suma sBig +100 °C. Bamep-
3al0Th BOJHI PO3YHHM 3a TeMrnepaTypH, HHxKuoil Bix 0 °C.

Ha npaktuui iHkosn BHHHUKAE noTpeba 10CArTH IIBUAKOIO po3-
YNHEeHHS TBepAol PeYHOBHHM TAa PiBHOMIpHOro posnoainy ii yacTtH-
HOK 1o Bciil maci po3uuny. 1714 bOro pe4yoBMHY NOAPiOHIOKTH, i B
Takuii crnocid 36iJbIUYIOTHL MOBEPXHIO CTHKAHHA MOJAPHHUX MoOJIe-
KYJI BOAH 3 YACTHHKAMHM PO3YHHEHOl PeYOoBHHH; PO3UHHEHHsA Npo-
BOAATH V Terniil un rapsaudiii Boai.
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v . CTOPIHKA NPUPOAOCAOC/IAHNKA

3asganHs. JocniniTe BNAWMB PO3YMHEHO!I PEYOBMHKM Ha WBWAKICTb
BUNApPOBYBAHHA BOAWN 3 PO3YUHY.

O6nanHaHHA Ta Ppe4YoBUHK . BOAA, KYXOHHA Cilb, MIPDHWIA NOCYA, Te-
pesau, ctonosa noxka, cknsHka abo yawka, nsi 0AHaKOBI HernMBoKI Tapinkn.

Mopspnok pin:

1. ¥ 50 mn BOAU PO34UHITE 1 HaMHY NOXKY CONI.

2. BUrotoBneHun po34yuH BUNUnTE B OAHY 3 Tapinok.

3. Y opyry Tapinky Hanuite 50 mn Boaw.

4. Obuasi Tapinky NOCTaeTe NOPY4 | NPOCTEXTe 3a TPUBANICTIO BUNa-
pPOBYBaHHA BOAMW.

OpHo4acHO 41 Hi BUNapyseanacs sona 3 obox rapinok?

MOACHITL pe3ynbTaTh CNOCTEPEXEHHA Ta CHOoPMYyNIONTe BUCHOBOK.

nae emMo ngcymkm_ =

e OauuM 3i cnnocodiB KisIbKiCHOro BipasKeHHA BMICTY PO3UHHEHOT
PEYOBHMHH B PO3UHHI € 0O0UHMCJIEHHA 11 MACOBOI HACTKH B HBOMYV.

« MacoBa yacTKa PO3YHHEHO! PeYOBHMHH B PO34NHi — I1le BiaHO-
LIEeHHSA MacH PO34YHMHEeHO1 PeYOBHHH 10 MAaCH BChOI'0 PO3UHHY.

« MacoBa uacTka — ue 0e3po3MipHa BeJHYMHA, AKA 3aBKIAH €
JoAATHUM, MEHIINM 3a oguHKLI0 ab6o 3a 100 % unciaom.

+ 3a AOBIJIBHOrO CKJIaAYy PO3YHMHY MOXKHa BHIFOTOBHTH PO3UHHI
Ti€l caMOl pe4OBHHH 3 Pi3HOIO 11 MACOBOIO YaCTKOIO, OJJHAK BMiCT
PO3YMHEHOI PEYOBMHH B KOXXHOMY 3 HUX He Oyzae Oinbiunm Bij
BEJIMYMHM 11 PO3YHHHOCTI 3a KOHKPETHHX YMOB.

« BUroTOB/I€eHHA PO3YMHY 3 JIEBHOIO MACOBOIO YACTKOIO PO3UHHe-
HOI PEYOBHHH TMOJIATAE YV MOCJIAOBHOMY BHKOHAHHI TAKMX Aiil:
o6uncJIeHHA MacH PO3YHMHIOBAHOI PEYOBMHH i MacH PO3UMHHU-
Ka; 3Ba’KyBaHHA TBepAOl PO3YMHIOBAHOI peuyOBHHH, Biamipio-
BAHHA MIpDHHM MOCYAOM PiJKOl pPO3YMHIOBAHOI PEYOBMHH ii
HeoOXiaHoro o6’eMy po3uHHHHMKA; MepeHeCceHHA PO3UYHHIOBAHOl
pPeYOBHHH Ta PO3YMHHHUKA VY NMOCYAHMHY JAJA BHIOTOBJIEHHSA
PO3UHHY.

E CTOPIHKA EPYANTA

_ PO34mMHn MOXHa BUroToBNATH 3 KpucTtanorigparis, TO6TO pe4yosuH, WO
MICTATb Y CBOEMY CKnaai kpucranisauinHy soay. BuaHavatoum KinbKiCHUNA
CKNnaa Takoro pos3uyuHy, o64ncniTs Macosy 4YacTky 6e3BoaHOI pevoBu-
HW, TO6TO KpUCTani3auiiHy Boay He 6epyTb 00 yBarn. Yomy? Tomy wo nig,
4Yac PO3YMHEHHA BOHa 36inbwye BMICT PO34YMHHUKA. Hanpwuknan, He-
06xiaHO 0B4YUCNNTU macosy HacTKy PO34YUHEHOI PEYOBUHW Y PO3YMHI, BA-
rOTOBNEHOMY 3 MIQHOrO Kynopocy mMaco 25 r i Bogu 06’'emom 175 mMn.
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BouyeBuab 3araneHa maca po34duHy ctaHosutume 200 r (25 + 175). ane
PO34YNHEHOIKO PEYOBUHOI B HboMy Byae kynpym(ll) cynedar, a He kpucTta-
norigpart. Obyncnumo, aka maca kynpym(ll) cynedarty MICTUTLCA B PO3-
4yuHi. Ana uboro:

1) 064MCNIOEMO BIAHOCHY MONEKYNAPHY Ta MONSPHY Macu MigHoro
Kynopocy:

M (CuSO, - 5H,0)=64+32+4-16+5-(2- 1+ 16) =250,

M(CuSO, - 5H,0)=64+32+4-16+5-(2- 1+ 16) = 250 (r/monb);

2) 064NCAIEMO KiNbKICTb PEYOBMHU MIQHOMO Kynopocy y B3aTi ans
BUIOTOBNEHHA PO34MHY NOopuii:

v(CuSO, - 5H,0) =25: 250 = 0,1 (Monb),

3) 064MCNIDEMO KiNbKICTL pevoBuHM kynpym(ll) cynedaTty y nopuii
MIQHOro Kynopocy KinekicTio pedosuHu 0,1 mons.:

3 XiMi4HOiI POPMYNK MIAHOIO KYNOPOCY BUAOHO, WO MOro 1 Monb MIiCTUTL
1 mone kynpym(ll) cynedpatry 5 mone sBoau. Tox v(CuSO,) =
= v(CuSO, - 5H,0) = 0,1 mons;

4) obumncnioemo macy kynpym(ll) cynbdarty KinbkiCTiO PEYOBUHWU
0,1 monb, NnonepenHbLO 3'ACyBaBLK, WO MONAPHA Maca Kynpym(ll) cynb-
¢daTty ctaHoenTb 160 r/mons:

m(CuS0O,)=v-M=0,1-160=16(r).
5) oBumncnioemo macosy 4acTky kynpym(ll) cynodaty 8 po3ymHi:

m, (pOo34. pe4.)
m, (PO34MHY)

w(CuSO, )= =16r:200r=0,08,a608 %.

MNEPEBIPTE CBOI 3HAHHS

1. Ak MoKHa BHPa3nTH KiJbKicHHI cKaag po3unHy?

2. 3a AKNMH (popMyaaMH 00UYHCTIOIOTh: 8) MACOBY YACTKY PO3UHHEHOI
PEYOBHHM B Po34nHi; 6) Macy po3uHHY 3a Bi/IOMOI MACOBOIO YACTKOIO PO3-
YMHEeHOI PeYOBMHHM B HbOMY; B) Macy PO3uMHHIKA B PO3uMHi 3a BiloMol0
MAaCOBOIO YACTKOI PO34HHEHOI peuyoBITHKu?

3. 3a TekcToM naparpada cKAaAiTh NOPiBHANBHY Tabanuio isnyanx
BJIACTHBOCTEIT PO3YHHY | BOAN AK YMCTOI peHOBHHH.

4. Sk MoHA NPHCKOPHTH PO3YHHEHHA PEYOBHHM Y Boai?

5. O6uucaiTL MacoBY YACTKY CVJIb(ATHOI KHCJIOTH B PO34YMHi, BUIro-
ToBaenomy 3 30 r kucaorn i 270 ma Boan. fkoio crane macoBa uacTka
cyab(haTHOT KMCJIOTH B PO3uHHi, AKIILO0 J0aUTH e 300 ma Boan?

6. OmH vueHb A8 BUrOTOBJIEHHA PO3UYHMHY BUKopHcTaB 27 I UYKpY i
123 ma Boau, a iHwmii — 36 r uykpy i 168 Mma soau. Yuit posunH Buiillios
comoaminm?

7%, 3anponoHviiTe, AK, Mal4YH PO3UHH 3 NEeBHOK MACOBOK HACTKOIO
poaunHeHol PevyoBHHN, 361 1bUINTH 1T MACOBY YACTKY B poaunui | AK —
AMEHIINTIL.
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§ 7 OOGuUYMCNEeHHA MacoBOI YaCcTKM PO34YUHEHO!
y BOAiI ra3yBaTtol 41 pPifAKoOl pe4OBUHM

[11o6 3acToCOBYBaTH PO3YHHH IJ1A PidHHUX noTped, Heob6XiaAHO
BMITH OOYMCJIIOBATH BMICT PO3UYHMHEeHOI PeYOBMHH B HHUX, Macy
yn 00’eM pPO3UMHHHMKA, Macy BChOIo PO3UYHMHY. A OCKIJBKM
PO3YHUHHU BUTOTOBJIAIOTH HE JIMIIIE 3 TBEPAUX, a il piIKUX Ta raay-
BATHX PEYOBHH, PO3rJsiHEeMO, AK OOYHCIIOETHCA MAaCOBa YacTKa
razyBaToi pO3YMHEHOI pPEeYOBHHHM B TAKMX pPO3UYHMHAX Ha MNpPH-
KJaAl XJIOPOBOAHIO, BOAHMI PO3UHMH AKOro Bam Ao0pe BiAOMMIT
AK XJOpHAHA KHCJa0Ta, Ta Cyab(aTHOI KMCJOTH, L0 € MAaCJA-
HHCTOIO pPiAMHOIO 3 rycTuHoio 1,84 r/cm? i B 6yAb-AKMX BigHO-
HIeHHAX 3MIIIVETHCA 3 BOAOIO.

Ipunkaaa 1. O6YMCANTH MACOBY YACTKY PO3YMHEHOI PEYOBHMHH Y

XJIOPHAHiH KHUCJIOTI, BUTOTOBJIEHill PO3UHNHEHHAM riipores XJjopu-
ay o6’emom 44,8 1 (H.y.) v Boai 06’emom 427 mut.

Nauo: G e K
V(HCI) = 44,8 1 (1.v.) M P
M v v

m m

w (HCl) — ?

M _(HCl) = A (H) + A (C]) =
1 + 35,5 = 36 b}
M(HCI) = 36,5 r/Moib

PoaB'sszaHHSA

Hlns obumcIeHHA MACOBOT YACTKH PO3UHHEHOI PEUOBHHH MAIOTh
OyTH BijjoMi Maca posmmenm PEeYOBHHM Ta Maca PO3YMHHHKA.
1) Maca Boamn 3a3HaueHa B YMOBi 3agaui, TOMy 00YHCIIOEMO
MAacy pO34MHEHOTO rijiporeH XJOpHAY:
M (HCl)-V(HCl) 36,5 44,8

HCl) = = =17 :
m( ) v 52 4 i3(r)

m

2) 3a BiZOMOIO MACOIO TiipOreH XJOPUAY OBUYMCJIIOEMO ifOro
MacCOBY YaCTKY B PO3YMHIi:

w(HCl)=—13 ___ _().146. a6o 14.6 %.
73 + 427

ﬂpmfﬂa.: 2. O6YHCANTH MACOBY YACTKY CYAb(ATHOI KHCAOTH B
poaqnm. BHIOTOBJIEHOMY 3 0e3BOJHOI cyJab(haTHOI KHUCJIOTH

6’'emom 20 mu, mo mae rycruny 1,84 r/em3, i poamu 06’emom
363.2 MJI.
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JlaHo:

V(H,S0,) = 20 mu, ado 20 cm? v==2 m=p-v
p(H,S0,) = 1,84 r/cm? P

V(H._!O) = 363,2 ma, ado 363,2 r

w(H,S0,) — ? '

Poss’ssszaHHA
1) OBuncawemo macy cyab(paTHOl KHCJIOTH 3a (DOPMYJOI0
m = p . "':
m(H,S0,) = 1,84 r/em3 - 20 em? = 36,8 r;

2) oOUMCII0EMO Macy PO3YHHY 3a BiJOMHMMH MacaMH HoOro Kom-
MOHEHTIB:

myuy = 36,8r +363,2r=400r;
3) 06UHCII0EMO MACOBY YACTKY CYJb(AaTHOI KHCJIOTH B YTBOpe-
Myo3u.pe.

e

HOMY pPO34MHi 3a (popMyJsi0i0 W=
m])()i"l“"}'

36,8r
400 r

* Tyr, 1Kk i B nonepeaHboMy nNpHKJaaai, MmoxHa obiiituesa 6e3 apyroi aii,
a B 3HAMEeHHMKY 3allHcaTH Macy POo3UHHY K CYMY Mac po3uHHeHOol pe-
YOBHHH i PO3UNHHHKA.

Hpniaaa 5. OduneniTs, AKHIKI 00’eM riaporen cyabdiay (cipko-
BOJAHIO) BHTPAYAETHCA 3a HOPMAJBHMX YMOB AJIi BHI'OTOBJIEHHSA
cyab(igHol kucaoru macoio 200 r, AKUI0 BMiCT pO3YHHEHO] pevuo-
BHMHH B HbOMY jaopiBHIo€e 1,7 7.

w (H,S0) = = 0,094, a6o 9,4 % .

'u aH o: ml)ﬂll‘l.])ﬁ‘loﬂllll"
m;m:n-:mt_\' =200r w= ¢ O ; ’
w(H,S) = 1,7 %, ado 0,017 FRAERS
V=v.V,_
V(H,S) — ? M (H,S)=2-1+32=34
M(H,S) = 34 r/moab

Poas'sa3aHHA

11106 064 HeanTIH 00'eM rady, HeobXiIHO 3HATH HOTO MOJIAPHY Macy,
Macy i kiabkiceTs peuonun. HaBeneHi B 3anaui naui npo macy poa-
YMHY TA MACOBY YACTKY PO3UHHEHOI PEYOBHHH B HbOMY JalOTh 3MO-
Iy crepiy BH3HAUMTH Macy riJiporeH cyjabdiny.

1) Obuncawemo wmacy riaporeH cyasphiny s3a ¢opmyaolo

=w-m

mpu:l'l. pevoBiHn posunny”

—



m(H,S) = 0,017 -200 = 3,4 (r).
2) OB6uHCAEMO KiJILKICTL pe4YOBHHH TiiporeH cyab(iay:

v(H,S) = %= 0.1 (moaB).

3) Obuncawemo 06’eM rinporeH cyiab(diay 3a HOpMAJIbLHHX VMOB:
V(H,S) =v -V, = 2,24 (a).

® Jlii 2 Ta 3 MOoKHa 00 €AHATH B OJIHY, AKIL0 CKOPHCTATHCA (DOPMY. 1010
V= m-V,
M
3,4-22.4

V(H,S) = T = 2,24(xn).

Ilpuxkaan 4. OdulicniTe 06’eM cyabdaTHOl KHCJAOTH (ryCTHHA
1,838 r cm?), HeoOXiAHMIT AJA BHUIOTOBJEHHA PO34YHHY Maco
400 r 3 MAaCOBOIO YACTKOK PO3ulHeHOo1 peyoBuHHU 20 %,

I aHo:

p(H,S0,) = 1,838r ‘em?
mp_m_H280| =400r

w (H,S0,) = 20 ", ado 0,2
V(H,S0,) — ?

PoaB’sssdaHHsA
1) O6uncarwemo Macy cyiab()aTHOI KMCJIOTH YV PO3UHHI:
m(H,S0,) = 0,2 - 400 = 80 (r);

2) odumcawemo 06'eM cvaspaTHol kucaoru macor 80 r:

V'(H,S0,)= o - S, 43,53( em®), a60 43,53 m1.
= P 1,838

3anaui, B AKHX 00UYHCIIOKOTH MACOBY YACTKY PO3UMHEHOI peuo-
BHHH, HAJEXKAaTb 10 NpAMuUX suday. 3anadi, y AKMUX MacoBa 4aCcTKA
PO3YMHEHOI peyoBHHH BiJloMa, a HEOOXiAHO ODUHCIHTH Macy BChO-

ro po3uYHHY 4M Macy po3ultHHIIKa (npukJaaan 3 i 4), HA3NBAKTh
00¢epHeHUMU .

_——AIB'€MO riacymku

¢ [1[o6 obuncanTn MAaCOBY YACTKY PO34YHMHEHOI pPeyoBIIHII B PO3-

yHiHi, HEOOXIJAHO 3HATH Macy PO3UHHEHOI PeYOBHHII i Macy poa-
YHHY.
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e SIKINO /1A BHTOTOBJIEHHA PO3UHHY BHKOPHCTOBVIOTH Fa3yBaTy
peqyoBHHY 1 11 06’eM BigoMuii, To cnepiuy cJi ob4HCANTH Macy
i€l pevoBHHMH.

e KLU0 117 BUrOTOBJIEHHA PO3UHHY BHKOPHCTOBYIOTH PEUOBIHY,

1o nepedyvBae y piiKoMy arperaTHOMY cTaHi, i 11 00’eM Ta rye-
THHaA BijaoMmi, TO caig ckopucraTuces gopmyiaow m = p - V7 ta
OOUNCIHTH Macy PO3UHEHO1 pevyoBHHIL.
|
CTOPIHKA EPYQUTA

Bona — nosoni akTuBHa pevoBuHA, WO pearye 3 Garatema IHWuMN pe-
vyosuHamu. Tox BysaldTb BUNAAKK, KONU, PO3YMHAKOHM Y BOAI AKYCb PEY0-
BUHY. IICTAOTb PO34UH, A€ PO34YMHEHO PEYOBUHOK € NPOAYKT B3aEmMoail
wiel pe4oBMHM 3 BoAoK. Tak, HaATpPiIiv NPV NOTPaNNAHHI ¥ BOAY pearye 3
yTBOopeHHaM nyry, a cynedyp(Vl) okcua yreoproe cynedatHy kmcnoty. Ui
NPUKNAAnM NOKa3ykTh, WO NEpWw HIX NPUCTYNaTn A0 0B64UCcNeHHa MacoBol
4acTKWU PEeYOBUHWM Yy BOOAHOMY PO34UHI, CNiO 3BEPHYTW yBary Ha il MOX-
NUBICTbL B3AEMOAIATHU 3 PO34YMHHUKOM. Hanpuknan, HeobxiaHO 064YncNnuTK
MacoBY 4aCTKY PO34YMHEHOI PEYOBUHW B PO34MHI, BUrOTOBNEHOMY 3 HATPIO
macow 9.2 r i soam o6'emom 91 mn.

3anuwemo yMOBY 3aaaqyi CKOPOYEHO:!

NaHo: m

PO34 pey
m(Na)=9.2r Woew =
V(H,0) = 91,2 mn, abo m (H,0) =91.2r Mooaumy
W~

Mepw HIX NpUCTynatu A0 mMaremaTtn4yHux ob4ucneHb, 3'ACyeEMO
ximidyHMK Bik 3anavi.

Bona sB3aemopie 3 HaTpieM, | NPOAYKTaMW peakuii € ABI PE4YOBUHWN —
HaTPIA riapokcuAa Ta BOAEHDL:

2Na + 2H,0 = 2NaOH + H, T

HaTtpin rinpokcua nobpe po34MHAETLCA Y BOAI, TOMY NICNA 3aBEepLIEH-
HA peakuii 8iIH Gyne PO3YNHEHOKD PEYOBUHOIO YTBOPEHOrOo PO34YUHY.
BoaeHb NoraHo pPO34YMHAETLCA Y BOAI, Nerwwia 3a NOoBITPA, TOMY BIiH
BUAINAETLCA 3 PO34UHY.

YacTuHa BOAM BUTPATUTLCA HA NPOBEASHHS XIMINHOI peakuil, pewTa —
CTaHe PO34YUHHUKOM ONS yTBOPEHOro nyry. O64nMcniosBaTu KOXHY HacTUHy
BOAM Hemae noTpebu, OCKINbKM Macy yTBOPEHOro po3YyvHy MOXHa po3-
rnaaaTtv Ak CyMy mMac HaTpilo | BOAW, 3 AKOI BUpaxysaHa maca BO4HI0, WO
suainusecs (man. 20):

m = m(Na) + m(H,0) - m(H,)

PO3IYAHY
Po3B ' A3aHHSg

1) OBUNCAUMO KINLKICTL PEYOBUHU HATPIK, WO Npopearysas:

v(Na) =9,2:23 = 0,4 (Monb):



Mau. 20. Bsaemoais MeTas1iMHOro HATPilO 3 BOJOKO

2) 0BYNCNUMO KINBKICTb PEYOBUHKU HATPIA riagpoKcuay, Wo yTBOPUBCA.
3 piBHAHHA peakuii:

2Na + 2H,0 = 2NaQH + H,
2 MONb 2 Monb 1 Moneb
BuaHO, wo v(NaOH) = v(Na), otxe, v(NaOH) = 0,4 mones;
3) 06YMcnNMOo Macy HaTpii rigpokcuay, Wo yTBOPUBCS:
M,(NaOH) =23 + 16 + 1 = 40; M(NaOH) = 40 r/mons;
m(NaOH) =v-M=0,4monb - 40 r/monb = 16 r;
4) 0B64UCNUMO KINBKICTL PEYOBUHU BOAHIO, WO YTBOPUBCA B peakuil Ta
BUAINUBCA 3 PO34UHY. 3 PIBHAHHA BUAHO, Wwo V(H,) = v(Na) : 2,
v(H,) =0.4:2=0,2 mons;
5) 064MCNMMO Macy BOAHK KiNbKICTIO pedoBuHu 0,2 Mone:
M,(H) =1-2=2; M(H,) =2 r/moneb;
m(H,) =v - M=0,2-1=0,2(r);
6) 0BuncnMo macy yTBOPeHOro po3yunHy:
m . = m(Na) + m(H,0) -m(H,) =9,2r+91,2r-04r=100r;
7) 0B64MCNMMO MacoBY HacTKy Nyry B PO34uHi:
w(NaOH)=16r:100r =0,16, abo 16 %.

MEPEBIPTE CBOI 3HAHHSI

1. OBuncaire macy Boan v poduntHi macow 50 r 3 MACOBOI HACTKOIO
Maruiit eyasgary 10 7.,

2. IlopiBusiiTe MacoBi YACTKHM PO3UHHEHOT PEYOBHHH V XJOPHIHIIT
Kucesori macoro 200 r, BHrOTOBJIeHii 3:

a) rigporex xaopuay macoio 40 r;

6) riaporeH XJ0puay KiJbKICTIO peyOBIHN 4 MO/b;

B) riiporen xjopuay o6'emom 44,8 1 (H.V.).

3. flkwii 06’eM riaporen GpoMiay (H.v.) HEOOXIAHO PO3UMHNTH V BOAI,
1106 BUIOTOBMTSH 6pomiany kucaory macow 250 r 3 MACOBOK UYACTKOIO
pPO3UHHEHOo] peyoBuHu 24,3 %, 7

4. flkoro byne Macosa yacTKa HiTPaTHOI KHCJIOTH B PO3UHHi, BUFOTOB-
JleHOMY 3 BoAM 06'eMom 169,56 ma i 6esBoaHOT HiTpaTHOT KHCEAOTH 06'€-
Mom 20 M., 1o Mae ryetuny 1,522 r/em3?
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5%, O0uHCHAITHL MACOBY HACTKY cyiab(paTHOl KHCJIAOTH B PO3UMHI, Aas
BHIOTOBJEHHA AKOro y soji ob’emom 1 a1 posunanian cyanhyvp(VI) okena
macoio 240 r.

§ 8 BurotoBneHHs po34MUHY COJi 3 NEeBHOIO
MaCOBOIO HAaCTKOIO PO34YUHEHO!I PE4YOBUHMW.
MpakTuyHa poGora 1

Biarenep B MaeTe 10CTATHBO 3HAHBL NP0 PO3YMHH Ta IX CKJal,
obizHaHi 3 TuM, AKi mMaremaTHuHi obumcieHHs cuia 3ailicHUTH,
11100 BUI'OTOBHTH PO34YMH 3 I€BHMM BMICTOM PO3YHMHEHOI pEHOBHHH.
Bu Takosk criocrepirajii, siKk Ha OJJHOMY 3 YPOKIB YUHTEb J€MOH-
CTPVBAB BUIOTOBJEHHA PO3UMHY TBepaol peuoBHHH. BMiHHA BUTO-
TOBJIATH PO3UMHH BaKJHMBI Yy NOBCAKIAEHHOMY KMTTI Ta Nnpak-
THYHII AlAabHOCTI npaniBHUKIB daraTbox cneuianbHocTell, OAHY 3
AKHX, LIJIKOM MOKJIHBO, BH olepere mnicnsa 3akiHYEeHHA MIKOJIH.
BukonaBiuu npaxkmuuny po6omy | « BUroroBJeHHs1 pO3uHHY COJi
3 NEeBHOI0O MACOBOIO YACTKOI0 PO3YMHEHO! peYOBMHH», 3aBJAAHHA
Axkol BmimeHi B pyopuui «CropiHka npupojaoaoclHiilHHKa», BH
3aKpinuTe TeopeTHUH] 3HAHHA PO PO3YMHM Ta MaTHMeTe Haroay
PO3BHBATH NPAKTHYHI BMiHHA 111010 BUTOTOBJIEHHA PO34YHHIB.

'« ~ CTOPIHKA nMPUPOAOCAOC/IIAHUNKA
Y&

MpakTnyHa pobora 1. BUroTOBNEHHA PO34YMHY CONi 3 NEeBHOIO
MaCOBOK YaCTKOIO PO34YUHEHOI PEYOBUHM

3asnaHHa 1. BurotoBte po34vH macow 40 r 3 mMacoBOKO 4acTKOO
HaTpin xnopmnay 10 %.

3asaaHHa 2. BUrotosTe po34yuH MarHin cynedaty 3 MacoBOKO HYacTKOK
PO34YUHEHOI pevosuHn 16 %, BUKOPUCTaBLUKM 18 UbOro Cink Macow 8 r.

3asaaHHa 3. BUrotoBTe po34vH UYKPY 3 MacOBOIO HYaCcTKOK PO34UHE-
HOI pe4yoBuHM 30 %, BUKOpMCTaBLLW N8 UbOro soay o6'emom 60 mn.

3asnaHHa 47 . BUrotosTe po34vH 3 MAcOBOIK 4acTkowo Kynpym(ll) cyne-
darty 12,8 %, BUKOPUCTABLUM AN LUBOro MiAHUA Kynopoc macowo 10 .

3asnaHHs 5°. 3 nopuii NMTHOI COAM KINLKICTIO pe4osuHn 0,2 Monb Bu-
roToBTE PO34YMH 3 MACOBOIO HACTKOK UiEl pe4osuHn 4,1 %.

O3HaNOMUBLLMCH 3i 3MICTOM 3aBAaHb, CAMOCTINHO chOopMyNIonTE Me-
Ty NpakTu4HOI po6oTK, CKNaniTe Nnepenik npunaaie i pe4osnH, HeobxiaHUxX
Ang ii BUkKoHaHHa. BukoHanTe 3asaaHHs, 3000yTi pe3yneratv opopMmiTs Y
3owwnTi y Burnaai Tabnuui:

Ne . MnaH BUKOHAHHA
nop. 3micT 3aRO0AKHHY 3asnaHHA PesynkraT
} IR
2
3
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h
ﬂ CTOPIHKA EPYANTA

Y o npar i BV OTORMCHHS DOSHIHIB TDANNKKIBCH BUNAOAKKM, kKON
PO BUIOTOBNSK T 3MILUYBIAMHAM [IBOX PDOSYHUHIB TICI CamMoi pe4yoBH
GOPAMOMO 1 MACORBOK) HACTROK) B FOAHOMY 3 HMX Ak 1 BUIoToBneHHA Oyab-
SIROY L PO HY. 3ROV BAHHS JIBOX PO3YHUHIE DO3NHUNMMHAKTEL 3 MaTemMaTny -
A ODSC 00 POBFNSHeno ix

Sasaartis Burotoste po3unn macoww 600 1 3 MacoBOK 4aCTKOH)
outToror kucnoty 40 7L mMandr pO34MHK WET PEeYORIHK 3 MACOBUMIA
yacTrara kucnoiv 60 1 30

LLLGO BUMKOHATI (1€ 3307 0H0s . HeoOY 0 ATy CNIBBIAHOLWEHHA
POZBIA DL ORI S Thani po2iaineHon pedosunn 60 7 ta 30 %.

60

HCNa. Wo NoKasyw e et ““‘*-x_‘_ //
MACOBI HACTKW PENOBUHN

Yy BUXIAHUX PO34UHAX el \

30

W TPeTbLOro
PO3YNHY

3 “CNaMi, POIMILEHMEK HA OAHIM NIHIL. BUKOHAEMO apmbmeruqny
JUKO BUIHIMAHKHG By OMbWONO YWcna BIAHIMEMO MeHwWwe. a opepxaHun
Pe3YNLIAT 3annweno Ha IHWOMY KIHW NPSariol Y NPAMOKYTHWUKA,

’/——'"'_"_""“HHH

60 l 10 40 30-10 (1)
““\.,‘_.‘_‘ /__

30 ] 20 | 60 - 40 = 20 (2)

-

MposeneHr oB4NCNeHHs Ta CxeMa BKasyklTb Ha Te. WO 3MIWYBAHHAM
10 1 PO3UMHY 3 W POIYNHEHO! peqoBuHn 60 % 120 r po3umHy 3 w 30 % Bn-
rTOBNMAKTL

10 + 20 = 30 (r) po34nHy 3 w 40 “6. (3)
3a yMOBOK) 314! HEOO X HIHO BUTOTOBUTY PO34MUH 3 MACOBOKO YaCTKOK

PO3YMHEHO! peyoBiiHn 40 raaco0 600 1 LisHAaEMOCH. Y CKINbKW pasis
Maca usor O POHHY Ombua. wix 30 r

600: 30r 20 (4)
Maca roxHOI O pO3YMHY tide DY T Takox y 20 pa3 BINbWOoIo:

10r 20 - 200+ (5)

20r 20 400r (6)

BiaAnNoOBI AL AN9 BUIGTOBIECHNHS PoO3aquHy Maco 600 r 3 macosow
HACTKOIO OUTOBOI kMCNOTK 40 HeoOx1AHO A0 PO34YnHy macolo 200 r 3
PAGC OB HaC TKOK) el pevosnun 60 oaatnu po3dnH macow 400 r 3
MACOBOK) HACTKOK KMCNOT1 30 -
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MEPEBIPTE CBOI 3HAHHS

1. [TonikapTech ¥ MaMi i 6a0Vel, CKLTLIN KVXOHHOT €011 BOHIL Oe-
pyThb Ha 171 BOI NP KONeepByBaHHi: a) oripring 6) noMiopis. Oduneairy,
MACOBY HACTRY POSUHHOHOT PCHOBITIIT B KO HOMY 4 POSUIHIE.

2. MouikaBTeCh v MaMit HiIt 0a0Vel, CRIDTBKT ILVEPY BOHN Oepyrn a1
BOJAH, FOTVIOUH KOMNIOT. O0UMCTITH MACOBY 'TACTRY VKDY B TAKOMY pog-
I HIL.

3. O0UHeAITH MACOBY HACTREY HVEPY B Hal. HKHI BH S03BIMGI 1 CTe,

§ 9 EnexkTponitudHa aucouiauia. Enexkrponitn
Ta HeenekTponitn

I[MpuragaiiTe, AK Ha VPORAX NPHPOJAO3HABCTBA | (DISHKII BaM Je-
MOHCTPYVBAJH eJlekTPHUHe K010, Bl daunii, 1o J1amMinoura ¢BiTi-
Jacs JIMLIe TOAl, KOJH BOHO OV.10 Javknene (mada. 21). SIk BiaHo 3
MAJTKOHKA, FOJTOBHHMH eJ1eMeHTaMI eJIeK TPHUHOTO K014 ¢ darepe.io
CACKMPUYHO2O cmpyMy (HApHKaIajd, OaTapeiika, aKyMyJaTop,
€JeKTPOCTAHILLIA), APOTH, MO AKX Mepe1acTbCA CTPYM, GUMUKAY.
EJeKTpHYHHIT CTPYM € HiUNM iHIHHM, SK CTIPAMOBAHIIM DVXOM 3a-
pPAAKEHHX YACTHHOK. Y JApoTax, AKIIMII [MepelacTbCd CTPYM B
eJeKTPHUYHOMY KO, TAKHMH 3apSAZAeHHMI HACTHHKAMIL € BilIbHI
cAaeKmpoHu. Boun JI.HBII,'IIll‘b BHACTIJIOK TOrO, HIO YaCTIHHA COICKT-
POHIB 30BHIUWHbLOI'O EHEPreTIMHOTO PIBHA ATOMIB MeTAV., 3 HKOTO
BUI'OTOBJIEH] APOTH, BTpauae 3B'SA30K 3 AJAPaMil CBOIX aTOMIB.
AKuio Koo HeszaMKHeHe, I eJeKTPOHIT XA0THUHO PYXAKTLCH B
Maci merasay. Ilicasa Toro sk KOJ0 3aMEHVIIH, 1X PVX HaOvBac
CIPAMOBAHOTO XaPAKTEPY 1 JTAMIIOUED JATOPHCTHCH. 30 1LV CaMitM

Mo 200 SBaviiime e e e i e 1o o
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Enektpoaw

Mas. 22, Ilpuaaja 118 BUBHAYEHHA eJIeKTPOINPOBiAHOCTI

NPHMHIMIIOM eJIeKTPUUHHIl CTPYM HAJAXOAMTH A0 JIIOCTP, MNPAacok,
XOJIOAMJIBHHUKIB TOLO, KOJIM MH IX BMHKAaEMO.

ITonaa 200 pokiB TOMYy BUEHMX 3alliKaBuJia [if eJIEeKTPHUUHOrO
CTPYMY Ha PEeYOBHMHH, 110 NMepedyBaloTh V PO3UHHEHOMY 4YH PO3-
MJaBJeHOMY CTaHi.

CropucTaeMoca NPUJIAJAOM AJId BH3HAYEHHA eJeKTPOoNpoBil-
HocTi po3unHiB (man. 22). Bin zi€ 3a NpHHUHUIIOM €JIEKTPHYHOIO
KoJla, IpoTe 3aMicTh BUMHKAaua Ma€e 2 crepzkHi (eJ1eKTpoan), BUTO-
TOBJIEHI 3 eJIeKTpOIpoBigHOro marepiaany. EnekTpoan Ha KijabKa
CAHTHUMETPIiB BiaIeHi OAMH BiJ OAHOT0, TOOTO KOJIO B IILOMY MiclILi
He3aMKHeHe. 3'ACYEMO JOCJAIAHMM IUJAAXOM, 4HM 3abe3nedyroThb
NPOXOAKEHHA €JEeKTPHYHOro CTPYMY TBepii pedoBHMHM — HaTpiil
XJIOPUA TAa LYKOP, AMCTHJILOBAHA BO/JA4, PO3UNHMN HATPIiil Xjgopuay i
LYKPY, XJJOPHJAHA KHCJ0TA.

Hocaid 1. Ilix’eanaemMo npuaan oo Jkepesa cTpymy il eJgexkTpo-
AAMH JOTOPKHEMOCH J0 KpHUCTaJliuHOI KYXOHHOI coJi, AKkoo Ha 1/4
HAIIOBHMMO CKJAHMUH cTakaH. JlaMnouka He 3aropsieThbecs.

Hocaid 2. Enekrpoam npujaay 3aHYpPHMMO V CKJAHHIT cTakaH,
HaMOJOBHHY 3allOBHEHHI1 JMCTHJILOBAHOIO BOA0I0. JlaMnouka Tex
He 3arops€Thes.

Hocaid 3. IlonoBuHy AHCTHILOBAHOL BOAM 3 gociaiay 2 obeperx-
HO BBIJIJIEMO V CTAKAH 3 KYXOHHOIO CiJ17110, ITepeMilliaeMoO pe4yOoBHHH
CKJIAHOIO NMaJHYKOI0, MicJaa 4Oro y po3uH 3aHYPHUMO eJeKTPO/Il.
Jlamnouka Bigpa3y 3aropsieThCs i He racHe J0TH, JOKH eJeKTPOaN
TOPKAKTbLCA Po3unHy. TodTO esleKTPHUHE KOJ0 NpHJaaay B IbOMY
Aocaial saMKHysocs. SIK TiIbKH e1eKTPoaANn BHIIMEMO 3 PO3UMHY,
JaMIoOYKa Bipasy racHe.

Hocaid 4. Enextpoaamu npuiaay A0TOPKHEMOCS A0 KPHCTAJIIB
LUYVKDPY, AKMM Ha 1/4 HanoBHuMO CKJIAHMI crakaH. JlaMmnouka He
3aropf€TbeH.

Jlocaid 5. JIpyry nojoBuHY AMCTHABLOBAHOI BOAM 3 Aociaiay 2
oGepesHO BBIJIJIEMO Y CTAKaH 3 LYKPOM, NepeMiliaeMo peuyoBHHH
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CKJAHOK MNAaJINYHKOHK, I"Ii(l'.rlﬁ HOro B po3duMH 3aHYPHMO eJIeKTpOaH
npuaany. Jlamnouka He 3arops€eTbcH.

Hocaid 6. Enexkrpoan npuiaaay 3aHYpPHMO V CKJIAHHI CTAKAH, HA
1/4 HanmoBHEHH XJIOPHAHOIO KHeCJ10TO10. JlaMmnouka saropsieTbes.
Ile cBiA4YHTL NPO Te, 1110 eJeKTPHUYHE KOJIO 3aMKHYJIOCH.

[TpoeneHi aocaiam nokasaJyiM, 10 PO3YMH HATPiH XJgopuay Ta
XJOpHAHA KHcsoTa (BaM BiJloMO, 1110 1€ PO3YHH IiiporeH XJOpHay
YV BOJli) NPOBOJAATH €JIEKTPUUHHII CTPYM, a TBEp/Jii pevuOBUHHN HATPii
XJIOPHA 1 LYKOP, AMCTHJILOBAHA BOJA TA PO3UYHH LLVKPY €JIeKTPHY-
HOTO CTPYMYVY He MPOBOAATD.

PeaynbTaTi eKcriepuMeHTy cBiauaTh, 1o v gocaigax 3 i 6 creo-
PIOBaABCH CIIPAMOBAHMI PYX 3apAJ>KeHHUX YAaCTHHOK il eJIeKTPpHUHe
KO0JIO 3aMHKaJjocd, a B iHmux — Hi. IIlo came 3abeaneunsio 3aMK-
HEHICTb eJIEKTPUYHOIrO KOJIa B JOCJi/li 3 pO3YHHOM KVXOHHOI coJi it
XJIOPHAHOI KMCJOTH Ta YOMY JIAaMIIOYKA He ropijia npu Z0TopKaHHI
eJIeKTPOJiB /0 KpPHCTAJIYHOI COJIi UM NpM 3aHVPEeHHi IX v amu-
CTHJBOBAHY BoAy? AJKe MijJl yac BUBUEHHSA Npoliecy PO3uYHMHEeHHA
PEeYOBMH V BOJli HABiTh He HIIJIOCH PO Te, 110 BiH CYNIPOBOAMKYETh-
cA MOSABOIO BiJIbHMX €JIEKTPOHiB!

PeayvabTaTn 4YHCJeHHMX MNOAIOHHX JA0CaifiB ganu 3Mory
mBejAcbhKkoMy BueHomMy CBaHTe AppeHiycy 3HaWTH BiagnoBiab Ha
nocraBJieHi 3alIMTAHHA.

CsaHTe Appeniyc
(1859—1927)

IIBeacbkuil (izunko-ximik. ¥ 1886 p.
npauweas y Puabkomy nodirtexsHiunomy
iHeTHTYTI B 1abopaTopil HiMelbKOro (hiankKo-
ximika B. @. OcrtBaabaa.

OanH i3 3acHOBHHUKIB (iszHuHOl Ximil.
OcHOBHI HAVKOBI npaili NpHcBAYEHi BYUEHHIO
MNpo po3YMHM i WBHMAKOCTI XiMiUHHX peak-
1wiit. ¥V 1884 p. echopmyoBaB BUCHOBOK Npo
CcaMOYMHHMIT poanaj coseil y po3unHi Ha 3a-
pALXeH]l YACTHHKH — HOHH, TOOTO BHCVHYVE
17110 NPo eJIeKTPOJIITHYHY JAHCOLLIAILIO.

Ynen arkajgemiil Hayk I HAYVKOBHX TOBa-
pucTB 6araTboX KpaiH.

Bu BKe 3HaeTe, L0 MijJ 4yac PO3UMHEHHA PEeYOBMH Yy BOJAl
MOJAAPHI MOJIEKVJIH BOAM INPHTArYIOTL HOHM abo MoJerky.aH, IO
nepedyBaloTh V By3JlaX KPHUCTAJIUHOI I'PATKH PO3UYMHEHOI PeYOBH-
HM, i AKIIO 1l NMPUTATaHHA MMepPeBHUIIYE CHJIY NPUTATAHHA IOHIB
(MosekyJ) v KpHcTasi, peuoBiHa PO3YMHAETLCA. Tak, po3uHHAO-
4YMCh y BOAL, HATPiil XJ0puA po3najaeTecsa Ha KaTionn Harpio Ta
anionn Xaopy. (ITpuzadaiime mamepiaa § 3 i manwonor 12.) 1A
BIIJIMBOM €JIEKTPHUYHOTO CTPYMY XaOTHUYHHIT pyX ifOHiB cTac BIIOPAA-
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HOBAHIIM: TTO3HTIHBHO 3apsxKeH] [HOHH pYXalTbhCsA J0 HEraTMBHO
SAPIFKEHOTO CJIeKTPO/1d KaToAa, A HeraTHBHO 3apAAzKeH] HOHM —
10 HO3MTHBHO 3apsjskedoro anoia. lle it 3abeaneunsio enekTpo-
HPOBIHICTL PO3YNHY HATPIIT Xa0puay v gocaiai 3.

34 HABBOW EJIeKTPO/1IB, 10 AKHX CIIPAMOBAHUIT pYX ifOHIB, HHOHH
H B BAKOTHCH KATIOHAMM Ta AaHIOHAMM,

I[lvrOop — pevoBiHA MOJIEKVJIAPHOI OVA0BH 1 B PO3UHHiI nepedy-
HUKOTh MOJEKVJIH, a BOHIl, AK BiJOMO, eJleKTpPOoHelTpalbHi, TOMY
11T Yae JOCTIAMKEeHHA e1eKTPONPOBIAHOCTI PO3UHHY B NMPOMIMKKY
MIA COIORTPOIAMI KOT0 3ATHINATOCH He3AMKHEHHM 1 JlaMIouka He
SATOPASIACH.

SanuiaeTbes 3'AcyBaTH, 3BIAKH 3'ABHINCA 3apAAYKeHI YaCTHH-
1B POSUITHE FAPOreH XJ10piay, sKiil Mae€ KOBaJIeHTHHIT NONAPHUIL
AB 330K, a He floHHi. C. AppeHiyc 1aB IbOMY Take noacHeHHA. Mo-
ICEYVIH PEYHOBHH 3 KOBAJEHTHHM CIVIbHOMNOJAPHHUM 3B'A3KOM il
HILTHBOM JLHITIOMNB BON (oniyombed, TOOTO po3najaloThLCA HA HOHH
I HOPEeXOAATL B PO3UIH V' BUTTIAAL riapaToBaHux ifoHiB (masn. 23).

Mavi. 230 Cxenta edter posiiTing ol Jincoliailiil noJApHol MoJIeRyan
FLPOTeH XJTOPHAY B PO3UNHI

i BHANO 3 MasmioHEa, cOLIbHA e1eKTPOHHA napa, 1o 3abeane-
HVBILTA ICHYBAHHSA KOBAJTCHTHOTO MOJIAPHOTO 33'53!{).? MizK aToMma-
vt Fiaporeny i Xaopy., ni1 BIC111BOM 111110118 BOAM NOBHICTIO nepe-
NOAMTE 10 aToMa NJIopy, BHACIII0K 1IbOTO YTBOPIOIOTHCA KATiOH
Fiaporeny H' ra anion Xoopy Cl . IMoasa B podunsi itonis H™ i C1™
COTEHAVTR @TICKTDIYTHE KO0 Mid eJeKTPOAAMIT — | JaMnouka v

e 1 B eBiTIvIacyH.

B i e TeRTDO L CLHCOITIO U I, VTBOPIOE 1Ba BIJLN (IOHIB —



MO3HTHBHO 3apsiJzKeH] KAaTIOHH Ta HerATHBHO Sapsiisse ] anlon.,
ITpoTe po3ulH 3AIHILACTBCH €K TPOHCTI TLHITM.,

EnexkTpoJaiTHuHa amcouniania — me po3nal pedoBHH i
BIJIHBOM NMOJAPHHX MOJICKY. T PO3YHHHHEA Aa00 B POSILIABI HA
BiJIbHO PYXJIHBI HOHMN.

EnexkTposaiTiuba ancowiaiisg petosing o (GOHHIM  NIMITi
3B'ABKOM V PO3ILTIABAX MOACHIOCTHCS TIINM, L0 LT BILTHBOM BI1CO
KOI TeMIepaTypit 38" 43K ¥ KPHCTATIMIT 1 paTith pyiinyiorne:s |
PO3ILIIaBi ITOHH MOMKYVThL BiiIbHO pyvXatnes. Sl 1o posuitnax, e
PVX XAOTHUHHIT, a7 3 NIJIKITI0UeHHAM ‘o CO1e i TP HOro KO T i
CTAC CIPAMOBAHIIM.

3a 31aTHICTIO MPOBOJANTH CICETPITHIT CTPYM V' DOSTHTHCHON
CTaHl Y PO3NJABI PEHOBIHII MOALHIONL Hil eIeRTPOSITH i He-
eJeKTPOJITH.

EnexkTposiTH — 1e pevuoBHHH, BOJAHI POIUMHH UM poanjasm
AKHX MPOBOJATH €JIEKTPHUYHHI CTPYM.

J1o e1eKTPOJITIB HANEKATL PEeUOBIIIIT 3 KOBAJTCHTHIIM CHUTLEO
MOJAPHIIM Ta 3 HOHHUM 3B sAskamit. Ile wncnorn, coai, ocnoni.

o6 Biadyviaca eeKTPOSITHUHG JINCOILLIA PETOBIH. 1TO31H.
YeHHX V TAaOJHI] PO3UHMHHOCTI OCHORB, KIIC 10T, COIel jTiTepoio « 2o
(cbopaan 2), 10CTATHBLO POIUIMTHIITII 1N V' BOI1.

Y TBepAOMY CTAHI €JeKTPOSJITH CTPVMY HE HTPOBOAHTH, X0t 4
By3JiaXx KpHceTaJiuHOl rpatkit posmiuent itoun. Jlas roro oo
EJEeKTPOJITH CTAJN NPOBIAHHKAMII CTPVMV, HCOOXNLTHO 300031101
TH ifOHAM BijibHe nepeMilleHHs. Boani postuitii pevyoBitH Hajtaion .
iM Takol 3agaTHocTi. Takol caMol 3AaTHOCTI COACKTPOIITI HaOV B
IOThL 1 B poan.Jasi.

HeenexkTposiTH — 1€ PEYOBHHH, BOIHI POIUHHHN YH PO3NJIaBH
SAKHUX He NPOBOAATH €JEKTPHYHOrO CTPYMY.

IIpukragaMy HeeNneKTPOIITIB € HEOPriHiuHl POUOBIHIT 3 KOBA-
JeHTHHUM HeMNnoJAPHHUM 3B A3KOM, HATIPIKILT DIAKIIT KHCOHD '
BOJeHb, (hocdop uH cipka, 0araTo OpPraHitiHiIX PeUOBIH, 30K PDEM
BHKOPHCTAHMII V MPOBEACHIIX JOCALLAN IIWVEODP (caxapo.sa).

g’ emMo nNiacCyMK

e EderTposiTiHuHA AHCOLLIAILA ILC POINAT POUYOBIH A o
Maari 41 PO3UMHI HA BIIBLHL 1 10CHTL pyYXoMi itonn. Tlaan e
HAM HOHHHX KPHCTATIB J0JQTHCH COCETPOCTATHUHL ¢ 1
NPUTATaHHA HOHIB, rpaTia PYIHVETLCA, | HOHID BiOLHO PV

XAaWTBCH.
i



= VY BOAHHMX PO3UMHAX PYHHYBaAHHA KpHCTAJIYHOI FPATKH HOHHMX
CITOJIVK YH TIepeTBOpeHHsA CHJIbHO I[MOJAPHOro KOBAJIEHTHOTO
3B'A3KY Ha HOHHMII BiAOYBAETHLCA Mijl BIVIMBOM ITOJIAPHHUX MOJIe-
KVJI BOJM.

s Jlncouiwoun, peyoBHHA PO3NaJacThbCcda Ha jJBa THIM HOHIB: 1MO-
3UTHBHO 3apA/AyKeHi KaTioHH i HeraTHBHO 3apAJXKeHi aHiOHH,
110 XAaOTHYHO PYXalThCA B PO3UMHI UM posniasi. Y posumHi
NO3UTHBHI 3apsAAM KaTiOHIB 3piBHOBa’KeH1 HeraTHBHUMU 3apH-
aaMM AHIOHIB, TOMY PO34YHH B LiJIOMY eJleKTPOHeliTpaJbHHIL.

« EnexkrposiTHuHiil aucouianil miagaaraoTbk peHOBHHH 3 HOHHUM
Ta AeAKI — 3 KOBAJEeHTHHMM CHJbHO MNOJAPHHUM XiMiuHMMH
3B’A3KaAMH. [X MOJEKyJM MiJl BNJMBOM AMNONIB BOAM LOHI3Y-
Hombest, TOOTO po3NajalThLCA Ha HHOHH | MepexoasaTs Y PO3UHH VY
BHUTJ AL rigpaToBaHHX IHOHIB.

« ITig ni€ro eJeKTPUMUYHOro CTPYMY XAaOoTHUHHIT pyX HOHIB crae
BIOPAAKOBAHMM: MMO3UTHBHO 3apsA/yKeHi ifloHH (KaTioHH) pyxa-
I0ThCA [0 HEraTHMBHO 3apsAa/KeHOro elexkTpojga — kamoda, a
HEeraTHBHO 3apsAjaxeHi HoHH (aHIOHH) — 10 NO3MTHBHO 3aps-
AKeHOoro — aHoda.

» 3a 34aTHICTIO pPeYOBHH NPOBOJAMTH eJIEKTPHUUYHHIH CTPVM V

PO3YHHI YHM poO3MnJjaBi pPO3pPi3HAIOTb eJEeKTPOJITH Ta HeeJleK-
TPOJiTH.
Enrexmpoaimu — 1ue pedyoBHMHH, IO MNiAZalOThCH eJIeK-
TpoaiTHYHiN aucouniaunii i TOMY NpPOBOAATHL e€JEeKTPHYHHI
cTpyMm. Heeaekmpoaimu — ue pedoBHMHH, L0 He NMigaaloTbCsA
eJIeKTPOJAITHYHIN aucouianil i He NPOBOAATL EJEKTPHYHOIO
CTPYMYV.

MEPEBIPTE CBOJ 3HAHHS

1. JaitTe BuaHaueHHA eJleKTpoJiTHuHOI Aucouiauii. PeuoBunam 3
AKMMH THIIAMHK XiMiuHHX 3B A3KIB BoHa Biactusa?

2. 5lKki peyoBHHH HA3MBAIOThH eJeKTpoJiTaMil, a AKI — HeesleKkTpoJiTa-
mu? Hasenith npukaaan.

3. flk 3a nonomoroio npuaaay A58 BH3HAYEHHSA eJeKTPonposijgHocTi
PO3YMHIB po3ni3HaTi cepej JIBOX TBeP/AHX Di10ro KONbLOpY PevuoBHH LYKOP
i HaTpiit kapGounaT?

4. YoMy Bapiii xaopna, Mawumn y cBoeMy ckJaaai katioun Bapiwo Ta
anionn Xao0py, B TBepAOMY cTaHi He INPOBOJAHTEL €JIEKTPHYHOTIO CTPYMY, a
H0r0 PO3YMH € eJIeKTPONpPoBiAHNM?

) 5.‘ ‘hm_l BH MOoscHMTe, 10 KOJ0As3Ha ado apTediaHcbka BOJa, Ha
BLAMIHY BIA AMCTHIBOBAHOL, IIPOBOJAHTD €JeKTPHYHHIT cTpym?

6*: CkaaniTe nian poanisnasanns ABOX 30BHI CXOKHUX TAa PO3UMHHHUX
V BOAl PEHOBHH, O/1HA 3 AKNX HAJEXKHUTb J0 eJeKTPoJiTiB, a Apyra — 10
Hee1eKTPOoJITIB.
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§ 10 EnexrTponituyHa gmcouiauina KMcnoTt, OCHOB,
conen y BoaHmx po3umHax. CryniHb
aucouiauili. CunbHi n cnabki enekrponitn

Bam Bigomo, 110 nix ai€io noaaspHUX MOJIEKYJI PO3UHHHHKA abo
BHCOKOI TeMNepaTypH eJIEKTPOJITH po3nanalTbCcAa (AHCOLIIOIOTD)
Ha BiJIbHI i1OHH, AK] BHacaigoK A yv3il XaOTHYHO NepeMillyiOTh-
cA. AJle 1le He O3HAa4Yae€, 10 B PO3UHHI UM PO3MJaBi MixK npoTniesk-
HO 3apAJyKeHHMMH ifoHaAMH BiJICYTHE B3aeMHe NMPUTHATaHHA i1 Ha
MeBHHUIH Yac MixK AeAKHMMH 3 HHX He BiagdDyBaeTbhcA acouiauyia —
npouec, nporuexkHuii anconiauii. OKpiM uboro, micjsi BUNIAPOBY-
BAHHSA BOJIHM 3 PO3YHHY €JIEKTPOJIITY, OXOJ0/KEeHH s PO3IJaBy HOHH
BTPAUYalOTh 3/IaTHICTH /10 NepeMillleHHA i 3alIOBHIOIOTH BY3JIM KplC-
TaJiuHoOl rpatkn y kpucraJi. Tomy ancouiauio pevoBHMH Ha OHM
NpUITHATO BHpaXKaTH PIBHAHHAM eJIeKTPOJITHYHOI Ancouianil, o
€ o6opomnum. Hanpukiaan, el1eKTpPoOJiTHUHY AMCOLLiaIlii0 HATPii
XJIOpHAY BijgoOparkae Take piBHAHHA eJIEKTPOJIITHYHOL AucoLiaiil:

NaCl & Na +Cl

PoarnsgHeMo eseKTpoJsiTHUHY AMcOllialilo KHCJIOT, OCHOB, CO-
Jeil y BOOXHOMY PO34HHIi.

JAnconiania kueaor. Po3unHHI v BOAL KHCJIOTH AHCOLIIOIOTH HA
KaTtionu I'izporeHy Ta aHiOHH KHCJOTHOTO 3aJHIIKY:

HCIZ2H™ +CI
HNO, = H™ + NO;

Y piBHAHHAX €JEeKTPOJITHUHOI AHcoliallil KHCJOT CIpPOLIeHO
danucywTb HY, xoua B posuuHi itoun igporeny riaparosasi ii
TOuHime Oyno O nucarw Hso*. ILleit itoH Ha3uBalOThL KATIOHOM
rizpoxconiio.

BaratoocHOBHI KHCJOTH AIHCOUIKOTL cmyninvacmo (rnoecryno-
BO) 3 MOCJIIZIOBHHM BiJIIeIJIEHHAM KOKHOro 3 ifoHiB I'izporeny.
Poarasauemo cryniHuacTy auconiainiio cyiab(paTHOI KHCJIOTH.

1-it cryniue: H,SO, &2 H +HSO; (riaporencysabgar-aHioH);
2-itcrynine: HSO; 2 H ™ + SO:‘:' (cvabgar-aHioH).

CymapHe piBHAAHHSA €JEKTPOJITHUHOL Aucouiauil cynabsgaTHOI
KHCJIOTH Oye TaKuM:

H,S0, = 2H" + SO%"

3eepnimob yeazy! YV piBHAHHAX €JIeKTPOJITHYHOI AMcouiauil,
AK i BOVAb-AKOMY XiMiuHOMY PIBHAHHI, NUUIVTHE KoediieHTH. B-_o-
HHM NOTpPiOHI AJs TOro, 1od 3PIBHATH CYMY MO3NTHBHIX 3apAllB

.57



FATIOHIB 1 CVMY HeraTHBHIX 3apsdiB aHioHiB, ajlx»e po3uHH 3ara-
TOM CITCRTPOHO I TPATLHIT.
sl Gaunmo, s poOSrAsSIHVTHX BHMOAJAKIB eJIeKTPOJiTHUHOIL
LHCOIial KHeJaoT ¢inisibiiiM € VTBOpeHHA kaTioHiB I'iaporeny.
OVraie, MOMHO JUEUTH Take BIHSHAYEeHHA KHCIOT:
\l KHCJOTH — 1€ eJeKTPOJITH, 10 JHCOLIIITE 3 YTBOPEHHAM
rartionis I'iiporeny Ta aHiOHIB KHCJIOTHOTO 3aJHIIKY.

Jlucontianin ocnos. PosuitHHi v BoJl 0OCHOBH (/1Y) ANCOLIIOKOTH
HoEATIOHI MeTATIMHOrO eJ1eMeHTa Ta rizipokeua-aHionun OH™:

KOH =K + OH
NaOH = Na  + OH

L5 pOSIASTHYTHY NPIEEIE 3podiiMO BICHOBOK, 1110 CHIJIBHHMH
SO, B HED CUICOILTIOOTE Ve, € riapokeia-anionn OH™. 3sa-
PO B TLO, MOTEHE T T TIKEe BH3HAYMEeHHA OCHOB!

OCHOBH — 1€ CICKTPOTITH, WO JIHCOIIKKTL 3 YTBOPEHHAM
KATIOHIB METATIMHOIO €16MenTa Ta riJIPOKCH1-aHIOHIB.

[lpaoractadrre, o 111 e BUBYCHHA XIMIUHIIX BJacTHBOCTell
SCCIOT TR OCHOB BT OV BASTH, HL0 KICJIO0TH 1 Ve AiI0Th HA iHaH-
CLooraptt, aMLHIooq N odip. Tenep BaM erae 3po3vMmisio, Kl iloOHN
GOpostHD BEIX 03 BIHHETEY KHCT0T 3MIHIOKTh KOJIP JJAKMVCY Ha
CDBONITTL, A METIUIOROTO OPAHMEeBOIO — HA POYKEeBil.

SMiHa KOABLOPY IHAMKATOPIB ¥ PO3UMHI KHCJIOT 3yMOB/IeHA
HasapnicTio B HuX kationis I'iaporeny (HY). 3araasni Baac-
rHBOCTI PO3YHHIB KHUCJIOT 3YMOBJEeHI HAfABHICTHO B HHX
wationis I'iaporeny.

N oposunHax Jvrien oesoapeHl (peHoadTasnein amiHoe 3abaps-
ICHI HO MWTHTHOBC, MOTILTOBHMIT OpaH’»KeBHII — Ha KOBTe, a
TR MV Ha CITHC,

3MiHa KOABOPY IHANMKATOPIB Yy PO3UMHI JYriB 3yMOBJIeHa Ha-
ABHICTIO B HUX ritpokcici-anionis (OH™). 3araasni Baacru-

BOCTI PO3YMHIB OCHOB TAKOM 3YMOBJEHI HAABHICTIO UMX
AHIOHIB.

[lepeesinunTues v JocToBipHoceTi wiel indropmanil Bam nonomo-
L BHEOHAHHA J1dGopamoproso doc.aidy 1, BMilleHoro B pyopmiti
«CTOPIHEA NPHPOJAOAOCTI IHITKA » .

Jduconianin coaeit. Posunuuni v Boai coai AnCoumioioOTh Ha
HATIOHH METATIYHOIO e/1eMeHTa Ta AHIOHHM KHCJOTHOTO 3a-
JHIHTRYS
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MgCl, == Mg* - 2(Cl
Fe,(SO,), & 2Fe" - 3S0;

Coai — ue eJeKTPOJiTH, WO AHCONIKIOTL 3 YTBOPCHHIAM
.| KaTioHIiB MeTaJiYHOro eJeMeHTa Ta AHIOHIB KHCJIOTHOro
~d 3aJIMIIRY.

Kopucryiouncs Tadanie po3suitHHOCTI (1B, APV (hopsai).
JIErKO BU3HAYMTH, Ha AKI caMe [TOHI JHCOILi 06 eTeRTPOTIT,

Cryniae eaexkrpoaiTuuHol aucouiaunit. Cuawni it caaoni eqenr-
poaitTi. KiJbKICHUM NMOKA3HHKOM €JeKTPOTITHUHOL JUCottiaitii «
cmyninb eaexkmpoaimuynol ducowiauil o (aab(a):

N(KIABKICTH AMCOIToBaHIN OPMYILITIX
OUMHILLB PEUOBITHIT)

(04
N(3araqbHa RIJABKICTH (DOPMYIBHIIX OJUTHIILL

PEUOBIHIL, VBEACHIIX V PO3tIH)

CtyniHb eeKTPOMITHUHOL Ancouiail BHpaxkaeTbes 6 vacm
Kax 6id odunuui, adbo y gidcomkax, i nokaave, sKHii BijIcoTor
(POPMYJIBHHX OAHMHHULUBL PO3YMHEHOI PEUOBHHH HepeiillioB v po.i-
unH. Hanpukaaxa, cryniue amcouiauii 0,7, ado 70 . osHatwac .,
mo 70 % posumHeHOl pedHoOBHHH mepedVBAE B PO3UMHI v J1HCO-
uiifopaHomy crati, Toai Ak 30 " peuOBHHII JATHILILTICH HE T
couiifoBaHUMH.

3a BeJIMUMHOIO CTYIIeHA Aucouialil e 1e K TPoiTH NOALTAI0TH Ha
TPH I'PYIIH — CHJbHI, ¢J1a0Ki Ta cepeIHbOl CH.TH.

CunbHuMu 86aXAIOMBCA eaekmpoaimu., cmynins ducouiauinl
Akux 30 i Giavwe sidcomrkis. Jlo HIX HATEEKATH POIUITHHI CO0,
JIYrY it Takl KHCJIOTH, AK HiTpaTHa, cyvib(aTHA, XJAOPILAHA TOILO,
OcobHBICTIO CHILHHX €JEKTPOJITIB € Te, 1110 HABITh V KOHILCHT)O
BAHMX PO3UMHAX BOHH NepedyvBaloTh v JHcoliitoBaHoMY ctai. [1po
HAABHICTh HEeAMCOLIHOBAHHX MOJEKYV.] Vv PO3UHHAX CHJILHIX
€JeKTPOJIITIB NMPHUNVCKAIOTHL Jiflie YMOBHO. Tomy piBHAHHA 1X
€JeKTPOJITHUHOI AMcoliauil MOMKHA 3aNNCVBATH 31 3HAKOM ¢ o
3aMicTb « =2 ».

Ilo eaexmpoaimis cepednbol cuiu GidHOCAMb PeHOBUNHU 31 iNHd
vennam 3% < a- 30 %. IIpuKJIaaoM cepeaHbol CHIN eJTIeKTPO.TITIR
€ oprodochaTHa KHCI0Ta, CVIb(piTHA KHEAOTA.

Caulrienrexmpoaimu nid vde posHunenns y 6odi auwe vaem
K080 ducouiwwmys na onu (- 3 0). CaadkuMn eexkTposiTaMi
€ OispuIicTh OpraHiuHHX Ta JeAKI Heopraviuni KHCI0TH. i
npukaaa H,CO,4, H,S. Jlyxe CIa0KHM €JICKTPOIITOM € BOTI
3 1 MJH 11 MOJEKVYJ JHIle 0JAHA NepedvBac B JIHCOILTIOBHOMY
cTaHi.
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Cuaa esexkTpoaiTHuHOI aucollialil 3ajIe’KMTh BiJl Pi3HUX YHH-
Hukis. Hacamnepen Bia npupoan pevosBuH. Tak, peuoBMHH HOHHOI
oyaoBu (coui, syru), 110 Jo0pe PO3UHHAIOTLCA YV BOJAl, NPaAKTHYHO
BCi € cuabHUMH esnekTpoJsitamMi. Ha crynine amconianii cnadbkmux
eJIeKTPOJITIB BIJINBAE X BMICT V PO3UHMHI — 3 po30aBJAHHAM pPO3-
YHHY CTYIIIHb €JIeKTPOJAiTHYHOI Anconiauil 3dinbyernscsn. [lepexo-
HATHUCH B 1IbOMY MOXKHA Ha TAKOMY Jocjiji. ¥ po3dunHi 3 BeJIHKOIO
MACOBOIO YACTKOIO OILTOBOI KHCJIOTH (KOHLLEHTPOBAHOMY ) JIJaMIIOYKa
npuiaaay AJs BH3HAYEHHA eJeKTPOINpPOBIAHOCTI PO3UHHIB JMILe
sKeppie. SIKIO K v po3UuMH A0JMBATH BOAY, TO JaMIIOUKa CBITHTH
sicKpasBilue, 110 € A0Ka30M 30i/1blIeHHA BMICTY IIOHIB Vv po3unHi.

Ile MoOACHIOETLCA THM, LI0 B po30aBJIEHOMY PO3uUHHi IMOBip-
HICTb 3iTKHEeHH#A Ta acouiailil i1OHIB MeH1Ia, Hi’K ¥ KOHUEHTpPOBAa-
HOMY. A unMm OiJiblle BIJILHUX HOHIB ¥ PO34UHHI, THM eJIeKTPONpo-
BiZHiCTH BHILA.

[TosscHeHHA BJACTHUBOCTEIl BOJAHHUX PO3UHHIB eJIeKTPOoJIiTIiB V
1887 p. meplmMM 3anpornoHyBaB LIBeAcbKHIT yueHuiti CBaHTe
Appenive. BoHO VBIIIIIJIO B HAVKY AK Meopis eaexmposimuiHot
ducouyiayiir. Buenoro 0yao BiasuauyeHo y 1903 p. HobGeaiBcbKoi0
NnpeMi€lo.

o

\3 ﬁ CTOPIHKA NPNPOAOCAOCNIAHVKA

JlaboparopHuit gocnia 1. BuasneHua kaTionis lNigporeny Ta rinpo-
KCUA-aHioHIiB Yy po3uunHi. (Mepenik obnagHaHHA Ta peyvyoBWH yKNaaiTb
CaMOCTINHO.)

3aspanHs 1. Hanuiate B oaHy Npobipky 61M3bK0 2 MN XNOPUAHOT KUC-
notu Ta BUNpobyiTe il iIHAUKaTopoM KUCNOro cepeaosmula. Ak 3mMiHMBCSH
KONIp iHANKATOPY 44 iIHAMKATOPHOro nanipusa?

3asaanHsa 2. Hanwiate B apyry Npobipky 6Nn3bko 2 MN IHWOI KUCNOTKU Ta
BUNPOOYWMTE 1i TUM CaMWM IHOMKATOPOM. AK 3MIHWMBCA KONip iHaAnKaTopy?

3pobiTe BUCHOBOK: @) 4M AAE 3MOry Uen IHANKATOP BUABUTU KUCNe
cepenoBulle po3uuHy; B) YU MOXHA UMM IHOWMKATOPOM PO3Ni3HaTu ABI
Pi3Hi KUCNOTK.

3asgarHa 3. Hanuite B TpeTio npobipky 6n1M3bko 2 MN HATPIA rigpo-
KCuay Ta sunpobyinte Noro 0AHMM i3 iHAMKaTOPIB NYXXHOro cepenosuula.
AK 3MIHMBCH KONip iHAUKaTopy?
~ 3aspanHs 4. Hanuitte B yetsepty Npobipky 61M3bKO 2 MN PO3UUHY
IHWOTO Nyry Ta BunpobyinTe MOro TMM CaMUM IHAMKATOPOM. AK 3MIHMBCSH
KONip iHAnkaTopy?

3po6iTh BUCHOBOK: a) 4u AaE 3MOrY LEi IHAVKATOP BUSIBUTM NYXHE
Cepenosuule posyuHy; 6) 41 MOXHA UMM IHAMKAaTOPOM PO3Ni3HaT Asa
pi3Hux nyrmn?

3asaanHa 5. HabyTi TeopeTuuHi 3HaHHA Ta NPAKTUYHI BMiHHS 3aCTO-
cyvTe ANA po3nisHaBaHHs y Tpeox Npobipkax 6e3 eTukeTok BOAW, PO34N-
HY KUCMIOTH A PO3YNHY Nyry.

60



a6 emMo NnacymKin

= KMcaorn — 1e enekTposirTH, 1o JAHCOLIIOTL 3 VITBOPEHHAM
KaTioHis I'ijiporeHy Ta aHiOHIB KMCJIOTHOTO 3aJMILIKY.
= OcHoBH — uUe eNeKTPOJiTH, L0 AHCOUIIIOTL 3 YTBOPEHHSAM

KATIOHIB MeTasliuHOro ejleMeHTa Ta rJApoOKCH/1-aHIOHIB.

» CoJsli — ue eexTposiTH, 1110 AHCOLIIIOTE 3 VTBOPEHHSAM KATIOHIB
MeTaJIiuHOTO eJIeMeHTA Ta AHIOHIB KHCJIOTHOT'O 3aJHILKY.

» XapakTepHi XiMiuHi BJacTHBOCTI OCHOBHUX K.JaciB Heop-
raHiYHHUX CHOJIVK 3VMOBJI€HI HasABHICTIO B PEYOBHMH OIAHOro
KJIacy OJJHAKOBOIO BHJAYV HOHIiB.

* Crynins esekTpoaiTuunol ancouiamnii (1) — KiabKicHHIT moka3s-
HHUK eJIEKTPOJITHYHOI AMcoliallil, oduHcJIeHH AK BiAHOLIEeHHA
yHcesaa GopMyJIbHHUX OJAHMHHILL PO3UMHEHO] peUuOBHHM, 1110 po3na-
JIHCA Ha HOHH, A0 IX 3araJbHOTrO 4McJja 0 amuconianii. 3HaueH-
HA LBOro NOKadHMKa nepedbypBae B iHTepBasai 0 € o < 1, abdo
0<u<100"%.

» 3a cTyneHeMm efleKTpoJiTHYHOI AMcouianil exekTposiT noainsa-
I0OTh HA CHJIBHI, cJa0Ki Ta cepeIHbOI CHJIH.

g CTOPIHKA EPYINTA -

Kucni coni (NPOAyKT HENOBHOrMO 3aMilleHHs Yy MONEeKyni KMcnotwm
aromie liaporeHy Ha artoMu MeTaniyHoro enemeHTa), Ha BiaAMIHY Bia
cepeaHix conen, ANCOUIKTb CTYNIHYacTO:

1-hcTtyninbe: KHSO, &2 K +HSO,
2-ncTtyniHb: HSO, ﬁH‘-‘-SOé

Y Hassi kNCAUX Conen BKasylTb HanBHICTb MNaporeny: KHSO, — kanin
rigporeHcynedar.

Kwucni coni MoXxHa NnepeTBopuTK Ha cepeaHi, AiK4Yu Ha HUX BIANOBIAHOKO
OCHOBOIO, HaNpukKnaan:

Ca(HCO;), + Ca(OH), = 2CaCO, + 2H,0
OCHOBHI CONi (NPOAYKT HENOBHOMO 3aMilLIE@HHSA MNAPOKCUABHUX rpyn

OCHOBUW KMCNOTHWM 3aNWWKOM) AWUCOLIIKDTE Y PO34UHI TexX CTyniH-
Yacro:

1-h cTyniHb: Mg(OH)Cl &= Mg(OH) "+ ClI
2-h cTyninb: Mg(OH) & Mg? +OH

B ob6ox Bunankax 3a nepLwolo CTadield aucouiadii kmcna 4m ocHOBHA
Cinb NOBHICTIO PO3NafaeTbCs HA MOHW, TOAI AK Aucouiauia 3a ApYyrowo
cTagieto BiAByBaETLCA HE3HAYHOKD MIPOIO.
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NMEPEBIPTE CBOI 3HAHHS

1. [l siil o Janeoit oo Tn Eneiorin, ocnorit, coai? Hasesirn
Tprind dan Lin.

2.0 0 nepe ey petaoRITH HICONITIOTH v BOJIHOMY  PO3UITHI
Ha TP CvUibpar, Oapiil evoipaT, niTpaTtia kuncetota, pepysm(I oxken.
it riaporcis. voapys(lD riapokena? Hammnims pisasauns (X enex
TROJITHYMHOL  UcotLianii.

3. Haasite o, AK€ CHUILHIIMIL Y HPOJAVKTAX 1K TPOTITHUHOTL 11
COILILT: ) JIVEY Ta Coll TOFO CaMOro MOTHMHOIO e1eMeHTA: 0) KHCeI0TH
T 11 cocn., Hase s npincoiacan,

4. Yoy criinHn i eeRTPpOT BApISisc TLeH _iSLeSadkoro?

%N HOMVY HOAATAC NOMILIEG JTOCTUIHIKG, ARV IHOCYIITHY 3 063-
BOUTOI0 CAITHDUTHOK KRHCTOTOK OB HINMEATOP i, He BHABHBLIN 3MiHI
HOJLOPY, SPO0OHE BHCHOBOK, 11O PLTHHA B HOCVIHHL HE € KIC10TOK?

§ 11 Peakuii o6miHy MiX po3UnHamMu eneKTponiris,
ymoBu ix nepebiry. MOHHI piBHAHHA

Peariil oOMiHy MiZK JIBOMaA eJleKTposiTamMi, Lo nepedyvBalThb
POSUITHEHOMY CTAaHI, BLI0OVBaOTbCA MHUTTEBO. [lepekoHaemoca B
HbOMY, BIHKOHABILII :l{l('.'!i_'lli.

JAocaiod 1. ximiuunii crakad, Ha 1 4 HAaMOBHEeHHIT PO3UHHOM
HaTpiil cvab(aTy, JA0LTEMO CTIJIBKHN K PO3UMHY Oapiil xaopnay
(Man. 24).

BaCl- NaCl
N.‘-i;-SO_q 83504
Lo nosarky peakun Mcns peaxkun

Mavi, 21 Pearins itonnoro odMiny Mix HaTpiiit evabspatom
1 Dapiil XJopniom

CnoerepiracMo, sik Biapasy yvrsopuses oiauvil ocaa (v ximil
HPHITHATO HAZHBATI OCAZI0OM OVib-SAKe NoOMVTHIHHA). HeBaosasi
HACTHHRI 0L710r0 HEPOIUITHHOTO Vv BOI HPOJAVETY peaklil ocAavTh
HA JIHO CTAKAHA, 4 HAJL HIIMI 3 THIIHTHCH TPO30PIil PO34iiH.

flka pevositna Bunaia p ocaa? 1Lod BiANOBICTI HA 1Le 3ATIITAH-
HA. Hamemo PIBHAHHA peakuii Ta HepeBipuMo 3a TAGJIHLEK
POSUITHHOCTLI OCHORB, KHCITOT i cos1eil PO3UITHHICTL v BOAI KOM¥KHOTrO 3
VTBOPEHIX TIPOJVKTIB peakiii:
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Na,SO, + BaCl,  BaSO,!l + 2NaCl

3 TadbaHIl POSUITHHOCTI DAUMIMO, U0 Oapiil eV Ab)aT HePOSUIH-
MU V BOJL, 4 HATPLIT XJ1I0pIS postunniiit. Orre, VrBopedinil
ocaa € oapii evabshatoMm. THLOO BERASOTI, 11LO 11L& HEPOSHITHHG v BO
PEeMOBHHA, B PIBHAHHI PearIL] e s (POPMYITH POTOBITHIT CTOBIHTL
CTPLAKY: CTIPAMOBAHY BHILE ().

HLoiiHO MII POSIIHHVIIIL Ta 3PIBIHNAIN MOJERVISAPHe DIBHSIHNA
peariil OOMIHV MIZK JIBOMO COJTAMIT B POJYITHI.

MoaeKkyJdAPHHM HASHBAKTL PIBHHHHA peariil. B AKOMY
JAMMCH, U0 CTOCYIOTBCH CKIAY PEHOBHH, MOTAHO XIiMIiMHIMHK
hopmyriamu.

JLAA XIMIHIIN pear i, 1o BLIONV B 1o TLEH B DOSTIHL, O PN Mo
SCENTHPHUX PIBHAHL Deai 00, SaltiteVionh iie OBl G Ropoaei
HOHHI piBHSHHIIL.

IloBHe HOHHe pPiBHIHHI — 1Ee PIBHAHHI., B JIKOMY 3aMicTh
XiMiuHHX QOPMY.T eIeKTPOTITIB 3anucani HOHM, Ha ARl 1 pe-
HOBHHH JTHCOILIIOIOTE ¥ POSUHNI.

Hosni (o )‘HHH:HHI;.’ R e tgd et il e fe WPy
0006 SN0 yPAX gGan s coedic e, TTLOG e mrosm pre s
NP HAMMCAHH]L HOHHIIN PIBHSHL PCai b, COTL 0 FLopIeTy i rine
TAOTHILE) POSHITHHOCTE i1 HE 3a0VBOTIN, U1O B PIBHSTHESEN Peatiinni
HOSPILIEHT 1mepe 1 (POPMATOI0 CTOCNC THO 1T BT O, 1T HlOkG .

HanuweMo noaue woriiie pramsiti iz Nono NpoBeie ol NIMiol
PeaKLLT. BPAXVBABIM., LLO TP petdoninnin (Hatpiil ovornguer. Oapii
NJTOPH . HATPHI XJTOPIL) B HBOMY € C1CR TPOSTTTANEL, @ OZLHG et
BITHA (Oaplil exoingar) HOCTCETPOT:

2Na + 807 - Ba~ - 20 BaSO, « - 2Na - 201

AR 0aunMo, KOAHY 3 (DOPMALT CSICETHO TV SO0 AHCHO B /UHCOILTIO-
BaHII POPMI, NPHYOMY POSUIH 10 1 ITC7 1 DEARIUT € 1eETPDOHC TR Th-
HITIT, 00 AK V TIBI, TaK | B HPABIT MacTHHAN DIBHITHEE SO ThHG CVMa
FAPAIB KATIOHIB JIOPIBHIOC Sl TRHITT OV A st I aHIoH i,

3eepruimob yeazy: 10 peakinil i HIC 151 HEL HAABHT OJTHAKOBT HOHILL
Lle kationn Hartpio ta anionn Xoopy. lHposeieso cropouenis
OJIHAKOBHIX (fOHIB Vv CHBII 1 IIPasiil 4acTHHAX MTOBHOIO [HOHIIONO
PIBHAHHA i1 JICTAHEMO CKOPOYEHe HOHHe DIBHAHHA:

Ba® + SO, BasO, .

Xoua y nosuoMy GonoMYy PIGHAIND CROYAM Y  Sdnueantiid
cyabam-anion., a ne wamion Bapin., saca innonpuicisinio poinotid
HAMU CROPOMCHT LOMNT PLSHAN A SANUCOM KA MO TS,
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Ckupouene HOHHe PIBHAHHA — L€ PiBHAHHA, W10 BiavbOpamae
YTBOPCHHA 3 HOHIB HeJAHMCOLIHOBAHOIO y BoAi npoaykyy (npo-
JAYKTIB) peakuii.

OckKinbKHM cKopoueHe HOHHe PIBHAHHA Binobpaxae mnpouec
acouiaiii, To B HbOMY, Ha BiAMiHY BiJ PIiBHAHHSA eJIEKTPOJITHYHOT
auconialii, CTABUTHLCA 3HAK «=», 4 HE « &= ».

Y TBOpeHHA ocaay € OJHi€I0 3 yMOB nepediry peakuiit oominy
MizK PO3UMHAMM eJIEKTPOJITIB.

I[IpoaoB:KuMO gocaiazxKyBaTH peaklil 0OMiHY MiK ABOMa €JIEKT-
positTaMu, 110 nepedbyBalOTh V PO3UHNHEHOMY CTaHi, Ta BHUKOHAEMO
HacCTYNHMIT focaif.

Hocaid 2. Y ximiuunii craxkad, Ha 1/4 HaAanmoBHeHHIl PO3UHHOM
HaTpiili KapboHary, A0/1Jd€eMO vaABiui MeHuIit ob’eM XJopHIHOY
Kucaori (mana. 25). Biapasy K crnocrepiraerbes OVpxXJnBe Biji-
JeHHs rasysBaTtol peyoBuHu. ITlinHeceHnit 10 oTBOpY cTaKkaHa 3ana-
JeHui cipuuk racHe. OTsKe, BUALIAETHCA BYIJIEKHMCINIT ras.

co,

NaCl
H.O

Jo novatky peakuii MNin 4ac peakuii

Mauxn. 25. Peakuis iionHoro odbminy Mixk Hatpiii kapboHaTom
i XJIOPHIHOIO KHCIOTOO

3anuimeMo MOJEeKVJ/IApHe, [OBHe [IOHHe Ta CKOopoueHe [fOHHe
PIBHAHHA peakiLii:
o CO,
Na,CO,; + 2HCI = 2NaCl + H2C03x‘ (MoseKv.IIsApHE)
H,O
2Na” + CO42" + 2H™ + 2C1™ = 2Na" + 2C1" + H,0 + CO,T
(rnmoBHe IHOHHE)
2H™ + 0032‘ = H,0 + COzT (ckopoueHe HoOHHe)

BuainieHHus rasy € oamiero 3 ymos nepediry peakuiii 0ominy
mizk PO3YHHAMM eJIeKTPOoJiTiB.
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PoarasiHeMoO 1e ONMH NpPHMKJaJ peakiil odOMiHy MmixK aBoma
eJIeKTPOJIiTAMH B PO34YMHI.

Hocaid 3. Y ximiuHuuit crakaH, Ha 1/4 HanoBHeHHI1 po3ulHOM
HaTpiii rigpokcuay, gozamo Kijgbka Kpaneiab GeHoJdTaneiny
(po3uuH HabOyJe iHTEHCHBHOIo MAaJHHOBOro sadapBJieHH#A) i
aoJimeMo npubJAM3HO TAKH caMHil 00°e€eM XJIOPMIOHOI KHCJIOTH
(man. 26).

Ilsoro pasy ocala He BUnagac i ras He Buinsierbes. [Ipore manmHo-
Be 3abapBJieHHA 3HHMKAE, a 1€ € CBiAYeHHAM TOro, 110 JIYIY B po3-
YMHIi He 3aJIMIIINJIoCh, TOOTO BiH Npopearyeas 3 KHCJIOTOIO.

. HCI

NaOH NaCl

deHondTaneiH H>0
o noyaTtky peakuil Micna peakuii

Mau. 26. Peakiis iloHHOro odbmiHy Mizk Jyrom i Kkucaororwo

3anuiieMo MOJIeKYJApHe PIBHAHHSA IX B3aeMoOil:
NaOH + HCI = NaCl + H,0

IIpoaykTamu niel peakuil € po3uyMHHA CiJlb 1 MasoaHcouLiiioBaHa
pevoBnHa — Bojaa. IIpuranaiiTe, YoMy OOPiBHIOE cmynine esexm-
poaimuwror ducouiayiir sodu.

YTBOpEeHHA MAJIOAMCOLiIOBAHOI PeYOBHHH, 30KpeMa BOIH,
TaK caMO € YMOBOK nepebiry peakuiii o6miny mik po3uuHa-
MM eJIeKTPOJIITIB.

OTixke, y gocaiai 3 Biabynacsa peakuis itoHHoro ooMiHy. Hanu-
meMo il MoBHe fIOHHe PiBHAHHA, BpaXyBaBIlIH I[IPH LIbOMY, L0 BOJAA
€ MaJOAMCOLiIOBAHOI PEYOBHHOIO: 17

Na*+OH + H"+Cl"=Na™ +CI” + H,0

CKOpPOTHBIIM OAHAKOBI HOHH y JIIBii Ta mpaBiH yacTHHaX piB-

HAHHA, JicTaHeMO TaKe CKOpOUYeHe HHOHHEe DIBHAHHA:

H*+ OH = H,0
TakuMm uyMHOM, gocaiaHuM miasasxom Oyio 3’scoBaHo, 10 A0
yMOB Inepebiry peakiiii odMiHy MiX pO3UMHAMM eJeKTpOoJIiTiB
HaJIe’KaTh: YTBOPEHHS ocaay, ra3dy abo manoamucouiiiopanoi pe4o-
BHHM (HanpuKJaa, BOAH).
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V¥ BCiX po3rJasiHyTHX NpHKJaJax nepedir XiMiuHuXx peakiiiil Biady-
BaBed B oAuMH Oik. TodTo 3 meBHMX peareHTiB yTBOPIOBAJHCH
BiJINOBIAHI NPOAYVKTH peakliii, a 3BBOPOTHHII nMpollec — B3aEMOAisA Mpo-
AVKTIB peakllil 3 yTBOPEHHAM BHMXiJIHMX peYOBHH — He BiaOyBaBCA.

ITosscHIOETHLCSA L€ THM, 10 OJHA 3 YTBOPEHHX PeUOBHH HaJje)Ka-
Jla 10 HeeJIeKTPOoJIiTiB, a TOMY, YTBOPHUBIINCH, BUIIajlajia B ocajl YU
BUIiAANacA v BUIAAAL razy ado masoamcolliifoBaHol cnoJiyku, i
BiZANOBiAHI HOHKU NPUNMHAIN CBOE iCHYBAHHA B PO3UHHI.

IlepeOir peakuiii iforHOro o6miny He Bin6yBa€Tbhca, AKINO BCi
peareHTH Ta MOJKJHBI NMPOAYKTH peakKlil HAJeKaTh A0 CHJIb-
HHMX eJICKTPOJiTiB.

Poarasinemo, umn BigGyBaeThCA peakilisi Mi¥K po3uHHaAMH HATPii
XJOpUAy Ta KaJjii cyabdary:

2NaCl + K,S0, = Na,SO,+ 2KCI

Y HaBeZeHOMY IpPHKJaJAl 3MIiLIAHO PO3YMHH JABOX CHJBHHX
eJIEKTPOJIITiB, B3aEMOAiaA AKMX AKLIO O i Bigbynacsa, To npusena 6
10 YTBOPEHHSA T JABOX CHJBHHUX eJeKTpoJiTiB. 3anucaTtH ilOHHe
CKOpoYeHe PiBHAHHA TAKOl B3aEMOJil HEMOKJIMBO, OCKIJIBKH BCi
HOHM CKOPOYYIOTHCH:

2Na "+ 2Cl~ + 2K~ +S0% = 2Na +2Cl + 2K +S0?%

Toxk poOMMO BUCHOBOK, 1110 CYyMb peAK Wil LOHHO20 OOMIHY NOJSA-
2a€ Yy 36" A3YBAHHI UWOHIB 3 YMBOPEHHAM MAN0OUCOYIUOBAHUX PeYO-
6uH. SIK1110 X TAKMX PEYOBHH cepej] IIPOAYKTIB peakllii Hemae, TO
peakuis HfOHHOro oOMiHy He BiADyBaeThCA.

IITo6 3akpinuTH 3HAHHA Npo peakuil oOMiHY Mi»K po3uMHaAMH
eJIeKTpPoJIiTiB Ta 3 MeTow (opMyBaHHA BMiHb nucaTH HOHHI
pPiBHAHHA XiIMIYHMX peaklii, BUKoOHaiiTe sabopaTopHi gocaiau 2,
3, 4, 3asnaueHi B pyopuui «CropiHka npupoaoaocaiiHHKa» .

CTOPIHKA NnPPOAOOCAOC/IAHUKA

JlaboparopHuii gocnig 2. NpoBeaiTs peakuirn 06MIHY MiXK pO34MHaAMKU
Kanin Kapﬁ__ouary i HiTPpaTHOI kMcnoTu. Aka 3 ymos 3abeaneydnna nepebir
uiei peakuii? Hanuwite MonekynsapHe Ta NoOBHE | CKOPOYEHE NOHHI PIBHSAH-
HA peakuii.

JlaboparopHuii gocnia 3. NMposeaiTe peakLUilo 0BMiIHY M Po34MHaMu
Kynpym(ll) cynedarty i watpiin rinpokcuay. fka 3 ymos 3abeaneunna
nepebir uiei pea_l_mn? Hanuwite monekynsapHe Ta NOBHEe i CKopoYeHe NOHHI
PIBHAHHA peakuil.

ﬂaﬁ_oparopnnn-.aocm;a 4. NposeaiTe peakuito 06MiHy MiXx Po34nHaMm
Kanin rigpokcuay u optodocdartHoi kMcnoTv. Aka 3 ymos 3abeaneyuna
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nepebir uiel peakuii? Hanuwite MONekyNapHe Ta NOBHE | CKOPOYEHE MOHHI
piBHAHHA peakuii.

3pobiTe BUCHOBOK Npo yMoBu nepebiry peakuin obmMiHy Mix poayunHa-
MU €NeKTPONMITIB.

\
\

/—ﬂf,ﬂi‘S EMO NigCyYMKn.

e CyTh peakuiili fOHHOro oOMiHY MiK pO3UYHMHaAMM e€JIEeKTPOJIITIiB
noJsisira€e B acouiauii (3’eaHanHi) ioHIB c1abKUX eeKTpPoJIiTIB.

e ¥YMoBaMu nepeliry peakiiii iloHHOro o6MiHy MixK po3uMHaAMH
€JIeKTPOJIITIB € BHNAIaHHA 0cajly, BHiJIeHHA raly, yTBOPeHHA
MaJI0IHCOIiIHOBAHOI CIOJYKH.

e Jlna peakuiil iTOHHOro odOMiHY Mi’K pO3UMHaAMH eJIeKTPOJIITIB
MOZKHA HAaIlHCATH TPH BH/JAH pPIBHAHBL! MOJICKYJIAPHE, NOBHE
UoHHe, CROPOYeHe [LoiHe,

e Criazaloul noBHi HOHHI PIBHAHHSA peaklliii 0OMiHY Mix po3uun-
HaMil eJIeKTpPo.aiTiB, e hopMyJIM HAABHUX V PO3UHHI CHIb-
HUX €eJeKTPOJITIB 3alHCcyOTh V BUIVIAAL IOHIB, a AJA peluTH
PevOBHH MHUIUVTDb IX MOJIEKV/IAPHI (hopmMyJin.

‘E CTOPIHKA EPYANTA -

MNOHHI pIBHAHHA peakuiin MOXHa 3actocysatu Ana BigobpaxeHHs
B3aEMO/Ail eNeKTPoniTy 3 HeenekTponiToMm. Y Takomy pa3i HeenekTponitv
3anNUCYTb MONEKYNAPHUMKU HOpPMyNnamu.

Bci BM pnobpe 3HaeTe peakuild Mk Kanbuii kapboHaTtom (OCHOBHA
CKnaaosa kpenauv) i kucnoto. 3anvuwemo nepebir wel peakuii y Mmoneky-
NAPHO-NOHHIN hOopMmiI:
co,’

CaCO, + 2HCI = CaCl, + H,C0, <

CaCOj + 2H* + 2CI- = Ca?" + 2CI~ + H,0 + CO,T

CKOPOYEHHIO NiANAraloTs NULWE aHioHn XNopy, TOX CKOpPOYeHe NOoHHe
piBHAHHA UIEl peakuii byne Takum:

CaCO, + 2H" = Ca?* + H,0 + CO,T

MEPEBIPTE CBOI 3HAHHS

1. flki piBHAHHA HA3KBAIOTL NOBHHMH HOHHUMH, a AKI — ckopoueHuMu?
2. 3a AKNX YMOB peakilil 00MiHY MizK po3unHamu ejgekTpoaiTie Biaby-
BAIOTHCA NMPAKTHYHO 10 KiHuA?
3. Mizk AKHUMH B3SITHMH [TONapPHO PO3UMHAMM eJIeKTpoJiTiB BiaGY-
AVTBCA peaKilil obMiny:
a) Bapiit x710pHua 1 HiTpaTHa KMCJI0Ta;
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6) 6apiii xaopua i aprentym(l) niTpar;
B) Dapiii riapoken i HiTpaTHa KMcJo0Ta;
r) HaTpiii cyabdaT i Kagaiit xaopua?
HanuuwiTes MosnekyasapHi Ta NoBHI i1 cKopoueHi ifOHHI PIBHAHHA MOK-
JIMBHUX peakilii.
4. fIki 3 HaBeIeHUX HOHIB HE MOXKYTh O/lHOUACHO nepebyBaTH B PO3UNHIi:

a)Na', SO*", Cu*', Ba*,Cl; 6)Cu® , K',OH , Fe*', NO;?

5*. Kopuctyiounch Tabauiew po3uHHHOCTI, 3a HABeJIeHHMH CKopove-
HHMH HOHHHMMH PIBHAHHAMM peakiliii HANMILITH MO ABa MNOBHUX HOHHMX
Ta MOJIEKYJAPHHUX PIBHAHHA peakuiii.

Fe' + 30H = Fe(OH), !
2H  +S0% =H,0+80, T
6*. BiiHOBiTL CKOpOUeHe ifOHHe PIBHAHHA Ta 3alIMIIITh MOJIEKYJISIPHE.
2H" +?=H,S

§ 12 Peakuil "OHHOro o6 miHy B po3umHax
enekrtponitie. NpakTuyHa po6ora 2

Sk OyJio 3’sicoBaHO v nonepeaHboMy naparpagi, cyTh peakiii
obdMiHy Mix eseKkTpoJiTaMH B pO34HHI moJsiArae B TOMy, IO Y
IHfOHIB MaJoaAMCOLIHOBAHMUX PEYOBUH 3 'ABJIAETHCA MOJKJHBICTH
BiZIHOBMTH XiMiUHHI 3B'A30K Ta YTBOPHTH PEeYOBMHY, AKa YV BOI-
HOMY PO34MHi He aucolire abo Maso AMCOLiI0E HA ITOHH.

Ileit BHCHOBOK HALiJIIOE HA VBaXKHUH poarasaa tTabauil po3ynH-
HOCTi peuyoBHH y Boai. Hacamnepen 1ie pa3 agephims yeazy, 110 B
Hiil mogaHO 1OHH, a He OKpPeMi aToMH uM rpynu atomiBs. A jitepa,
3adHaveHa B KJIITHHII nepeTHHY KaTioHa 3 aHIOHOM, BKa3dye€ Ha
PO3YMHHICTbL YTBOPEHOI HUMHM HOHHOI crioaykH. Inkonu B Tabauii
TpaIJIAlThCs npouepku. BoHu o3Haualors, 110 cnojyvka abo He
icHyve, aDo po3KJagaeTsCA BOAOKO.

YMiHHA KOpHCTYBaTHCA TADJIHIICKD PO3YMHHOCTI AJIA HAITMCAHHA
pPiBHAHBL peakuii HOHHOro OOMiHY, NMPOTrHO3YBAHHS MOXKJIMBOCTEIl
nepediry xiMiuHHX peakiuiii Mizk 1BOMa MonapHo B3ATHMH pO34YHHa-
MM eJIEKTPOJIITIB € BaXKJIHBUM JJIA THX, XTO BHBYae ximiw. Buko-
HAHHA 3aBAaHb [IPAKTHYHOI poboru 2 3 pyopukn «CropiHka npupo-
AOAOCIAHMKA» CIPHATHME 10ro GopMyBaHHIO B KOXKHOIO 3 Bac.

;/. CTOPIHKA MPUPOAOAOCIIAHNKA

lNpaxkTnyna poGorta 2. Peakuii WOHHOroO O6MiHY MiX pOo3YuMHaMu
eneKkTponiris.

Sag'anHF.l“f‘ KopucTtylounce Tabnuueio po3YnHHOCTI, nepenbauTte, K,
Maioun HaTpiin xnopua, Aobytv 3a AONOMOroK peakuii HOHHOro O6MIHY
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apreHTym(l) xnopua. Ceoe nepeabayeHHs NepesipTe excnepuMeHTanbHo.
HanuwiTe MONEeKynsapHe Ta NOHHI PIBHAHHA peakuii.

3asaaHHs 2. Bam BMOAHO PO34MHU PEeYOBUMH: CynbgdarHoi KMCNoTw,
HaTpin HiTpaTy, 6apii HiTpaTy, HaTpin kapbonarty. Kopuctyioumncs Tabnu-
uerd PO34YMHHOCTI, BCTAHOBITh, MiX SKMMK NONAPHO B3ATUMW peYoBUHaAMKN
BinbyaeTbCa XiMmivHa B3aemonin. BukoHanTe Aocniam Ta HaNULWITL PIBHAH-
HA peakuin y MONeKynapHO-NOoHHI pOopMmi.

3asagaxHa 3. locnigHUM WNAXOM NepesipTe, Y1 MoxHa AobyTn Byrne-
KUCNWIA ras peakuiern obMiHy Mix HaTpiin kapboHAaTOM Ta Kanin xNOPUOOM.
3anponoHynTe cBin BapiaHT A00yBaHHA BYIMMEKWUCNOro rasy peakuieln
MOHHOro 06MiHy.

3asaaHHa 4. Kopuctywumncs tTabnuueo po34YnHHocTi, aobepitb enek-
TPONiITU Ta NpPoBeAiTeL peakuii, nepebir akux BiabyBaeTbCA 3a TakMMK
CKOPOYEHUMU MOHHUMW PIBHAHHAMM:

a)H" +OH =H,0
6) Mg®" +SiO5 =MgSiO, L
8) A’" + 30H = Al(OH), |

PeaynbTaTtn CnocTepexeHb i MONeKyNsapHi Ta WOHHI PIBHAHHA NpoBe-
AEHUX peakuiin MiX po3dYyMHamMW enexkTpPoNiTiB 3anuwiTb y 30wuTax ans
NpakTu4HMx po6iT. CHOopMynnTe BUCHOBKN.

‘E CTOPIHKA EPYAUTA -

Xoua Boaa v ayxe cnabkuin enexTponit (CTyniHb gucouiauii Boan cra-
HOBUTL 10-9), npoTe B OKkpemMux BUNaakax BOHa BCTYNae B peakuito MOHHO-
ro obmiHy 3 conamu. Po3rnaHemMoO ABa Takux BUNAAKW Ha nNpuknagax
anioMmiHin xnopuay Ta kanii kapboHarty, ane cno4aTtky HanuwemMo PiBHAH-
HA eneKTPONITUYHOI Aucouiauii KOXHOI coni Ta A0CNIAUMO iX PO34UHU
iHOVMKATOPOM:

: AICI, = AI** +3Cl
K,CO, & 2K* +CO?"

Aocnig 1. BunpobyeMO po3ynH anioMiHin xnopuay B ANCTUNBLOBAHIN
BOAI IHAMKATOPOM KWUCNOro cepeaoBula. |HAukKaTtop 3MiHUTbL CBOE 3a-
GapsneHHs Tak, NK i B po34mHax kvcnoT, To6To 3acsin4YnTb HaABHICTbL
KaTioHis lNaporeny.

Jocnia 2. Bunpobyemo po34uH kanin kapboHaTty B AMCTUNbOBAHIN BOAI
iIHOMKATOPOM NYXHOro cepenosuula. |HAMKATOP BUABUTbL HAABHICTb
riQPOKCUA-aHIOHIB Y PO34UHI.

3 piBHAHbL €NeKTPoNITUYHOI Agucouiauii conen 6a4mmo, Wo antomiHin
xnopua, auvcouiloe 6e3 yTsopeHHs KaTioHis Naporexy, aki 3ymMoBnioi0TbL
Kucne cepenosuule, a Nia 4ac avcouiauii kanin kapboHarty He 3'ABNSAITL-
CH MOHW, BNACcTUBI NYXHOMyY cepeaosuuly. BogHovac peaynstatv AOCNIAIB
BKa3ylOTb Ha HasABHICTL kaTioHiB H™ (nepwwiit gocnin) ta aHioHiB OH:
(apyrvia nocnia). MosiBa unx MOHIB NOACHIDETLCH nepebirom peakun



MOHHOTO OBGMIHY MiX CINNIO Ta BOAOIO, WO AicTana Ha3By rigaponi3 coen.
YHacninok uboro B AOCNIAI 3 anNiOMiHIN XNOPUAOM Y PO34UHI 3'ABUNNCAH
kaTionn ligporeHy, a B pocnial 3 kanim kapboHatrom — rigpokcua-
aHioHwn.

Finponia conein — ue peaxuia WoHHOro o6miny mix cinnwo Ta
BOAOIO.

Cinb MOXHa po3rnsaartv 8Kk NPOAYKT peakuii 0OMiHY MiX OCHOBOIO i
kucnotow. MNaponia coni BinbyBaeTbLCA, AKWO OAWNH I3 peareHTIiB HanexnTb
00 CUNbHUX NeKTPONITIB, a iHWi — A0 cnabkux, TOMy WO cyTb peakuii
riaponidy conei nonsrae B YTBOPEHHI noHa cnabkoro enexkTponity i3
0AHOro 3 MOHIB, HA AKI ANCOUIKOE Ci/lb, Ta NPOTUIEXHOIO MOMY 38 3HaKOM
MoHa, Ha skl AnMcoulloe Boaa:

HO &2 H™ + OH

MepesipTe 3a Tabnuueto po3vmHHOCTI, wo Al(OH); — cnabkun enek-
Tponit, Toai Ak HCI — cunbHa kucnota. OTxe, yrBOpeHa HWUMW Cinb
antMiHIn xnopwa, AIC|3 BCTynaTumMe B xiMi4Hy B3aEMOAIIO 3 BOAOIKO, aCOLii0-
o4 (3B'A3yI04M) MOHW cnabkoro enexkTponity. A OCKINbKWU MOHOM BIf,
cnabkoro enekTponiTy 8 Cknaai Uiei coni € katiod ANOMIHIKD, TO BiH Cnony-
YUTbCA 3 rigpokcua-aHionom OH™, yTBopeHnm BHaAcNigok aucouiadii Bogw.

Sk i enekTponitnyHa aucouiauis, riaponia BiabyBaeTbCA CTYNIHYacTo i
HaunoBHIWe — 3a NepLlnm CTyrneHemMm.

Hanuwemo noBHe NOHHE PIBHAHHA peakuii raponiay aniomMiHii xnopu-
Ay 3a nepwnm CTyneHem:

A} + 3CI- + H,0 &2 AIOH?* + H* + 3CI-

CKOpPOTUBLLUM OAHAKOBI MOHW, AICTAHEMO CKOpPOYEHEe WOHHEe PIBHAHHA
peakuii rigponizy animiHiia xnopuay 3a NnepLurm CTyneHem:

AIRT + H,0 &2 AIOH?" + H*

Tenep cTae O4Y4EeBUMAHWM i 3PO3YMINMM, HOMY PO34MH CONI anioMiHIA
XNOpUAYy MaE He HelTpaneHe, a KUCcne cepenoBULLE.

Kanin kap6onatr K,CO; MOxHa po3rnsnatv Ak NPOAYKT B3aemoAil
cuneHoro enektponity nyry KOH i cnabkoi kucnotu H,CO,. liaponia
BiAOyBaTMMETBLCH Y HANpAMI acouiauil (3'eaHaHHA) NOHIB CNabkoro enek-
TPONITY CO§ 3 kaTioHom H™, yTBOpEeHnM BHACNiAoK gucouiauii Boau:

2K' +CO% +H,0 = 2K +HCO, + OH

Ax Gaunmo, BHacninok yresopeHHn katioHa HCO, y po3uuHi 3anuwa-
I0TBCA FAPOKCUA-aHIOHW. TOMY iIHAMKATOP | BU3HAYMB HAABHICTb NYXHOIO
cepenoBvla.

A Howpxyﬁlre Ta 3po6iTe BUCHOBOK, 41 BiAOYyAETbCH peakuis MOHHOro
OOMiHYy MIX BOROIO Ta CiNmo, yT8OPEHOI0 CUALHM eNeKTPOoiTOM — OC-
HOBOIO | CUNbHUM eNneKTPoniToOM — KMCaoTow. MNpu Haroni nepesipre
cBOE n_ggeaﬁa YEeHHS eKCNepnMeHTasIbHNM LLISIXOM.

Peakuwil riaponidy conen — ue we OAWH 0Ka3 Toro, Wo PO3YUHEHHS
pPeyoBUH Y BOAI — CKNaaHWA ®i3nko-xiMivHWIA Npouec.
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§ 13 Po3s’A3yBaHHA eKCNepuMeHTaNnbHUX 3anav.
MpakTuyna po6ora 3

Y MHHYJIOMY HaBUaJbHOMY poOIlli, BHBUAIOYM KJACH HeOop-
raHiuyHMX CHOJIVK, BM O3HAHOMMJIMCH 3 NNOAIJIOM XiMiuHHX 3aaau
Ha pospaxynrkosi ta exkcnepumenmaavni. Ilpuranaiire, o
pO3B’A3YBaHHA eKCNepHMEeHTAJbHHX 3aJa4 IPYHTYEThCA He Ha
MaTreMaTUYHUX OOUYMCIeHHAX, a HA 3HAHHAX BJIACTHUBOCTeIl OKpe-
MHX PEYOBHMH Ta BMIHHAX TAKMM YHHOM CIJIAHVBATH i NpoBeCcTH
XiMiuHHMH eKcmepuMeHT, 00 0e3NMOMHJIKOBO BCTAHOBHTH HafAB-
HiCTh AKOICh PEYOBHHHM, PO3INI3HATH KOHY 3 KiJIbKOX HeBiaOMHUX
Pe4YOBHH, 3a CXeMOI0 XIMIUYHHX peaKlill 7100yTH NeBHI peYOBHHH
TOLLL0.

Ilin uac BMKOHAHHA NpakTH4YHOI poboTH, onucaHol B pvOpHIIi
«CTOpiHKAa NPHPOAOAOCIIIHHKA» , AJIA PO3B’ A3VBAHHA €KCIIepHMeH-
TaJbHUX 3a/1a4 BaM HeoOXi1HO Oy/ie 3acTOCYBAaTH 3HAHHA ITPO OCHOBHI
KJIAaCH HEeOpPraHiyHUX CIOJIVK, eJIeKTPOJIITH if HeeJIeKTPoJIiTH, VMOBH
nepediry peakitiii oOMiHY MizK e/IeKTpPOJIiTAMM B PO3UMHI.

ITlepen BHUKOHAHHAM NPaKTHYHOI pobOTH MOBTOPHUMO peakilii,
1o npo HUX y 8 Kaaci ifnoca AK nNpo AKicHi peakuil Ha okpemi
rpymny pedyoBHH, NMONPALIOEMO 3 TAaOJIM1EI0 PO3UMHHOCTI i nepeKo-
Haemocsd, 1110 AKICHI peak1lil, npoBejieHi B po3uHHaXx, € peaklligaMu
HOHHOI'O OOMiHY.

Bam Bigomo, mo 3a agonomoroio apzenmym(l) Himpamy 8
POSHUHI BUABAAIOMb XA0PUIHY KUucaomy ma it coai.

Y rTabanui posunMHHOCTI BM nodaumnTe, IO cepej CMOJYK, 10
CKJaAy AKHX BXOJAHTb aHioH XJ/0py, HEPO3UYMHHOIO € JIMILe Cijb
apreatym(l) xmopuag AgCl. Tox posumH HAKOL co.ni XJIOpPHAHOI
KHCJIOTH 4YH caMy KHCJOTY BH He JocJij:KyBanaH 6 3a 10IIOMOrorw
poaunHy apredtyMm(I) HiTpary (CHJIBLHOrO eJIeKTPOJITY, IO AHCO-
1il0o€e v BOAi 3 VTBOpPeHHAM KaTioHiB ApreHtrymy Ag’™ ii HiTpaT-
anionis NO, ), v peayubrari peakiil Bunajae cupHucTo-6ianii ocan
aprentym(l) xsiopuay, 110 He PO3UYHHAETLCA He JIMILe Y BOJi, a il ¥
CUJABHMX KHCJOoTaX (XJOpHAHIM, HiTpaTHIiil, cyabdaTHiii):

Ag” +Cl- = AgCll

Cyavgpamny kucaomy ma cyrbhamu, wo nepebysarms Yy
POSUUHI, BUIHAYAIOMb A AONOMOZ0I0 POSHUHY OOHIET 3 POSHUHHUX
y 600i cnoayx Bapiw. CkopucraeMocs TabJMLeI0 PO3UYHHHOCTI Ta
3'scyemo, 110 10 TAKHX CTIOJVK HaJleKaTh 0apiil riapokcena, dapiit
XJiopua, dapiit HiTpar.

HanuwmiTe MosnekviaAapHi Ta HOHHI PDIBHAHHA peakiliii 0oOMiHY
MizK IMMH CIIOJIVKAMHM Ta CVJb(aTHOI KHCJIO0TOK 4YH AKHMOCH
C)’J’Ib(])ﬂTO“ i Bl HOO.‘.‘I‘IHTE. 1o B VCIX BHIIagxkax ChOpO‘IEHl llOllHl
plBHHHHH O\'ll\- Thbh 01

hﬂﬂ -,-'rin'wf_ptn'n:,.f!'u-“ 1HrNT 1Y
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Ba®' + SO} = BasoO, |

Or:Ke, 3a AONOMOroK PO3UMHHMX cHOJyK Bapiw B po3uHHi
MOXKHa BHABHUTH cyab(daTHY KHCIO0TY Ta cviabharn. Bindysaerhes
peakiis HOHHOro o6MiHY, BHACHIZIOK sIKOI yTBOpPHOETHLCH OinUil
ocan bapiii cyaesdary BaSO,, axkuit noai6uo a0 ocany aprenrym(l)
XJIOpHAY He PO3UMHAETHCH Hi Yy BOJAL, HI B CHJIBHUX KHCJIOTAX.

KapGonamu (K posHuMnHi, MAK | HEPOIHUHHI) MOMHA JN1€2KO BU-
ABumMuU 3a GONOM02010 OYydb-AKOI KUCAOMU, WO € CUIbHIWUM eaeKm-
poaimom, Hix kapbonamHua, ocKiabKku 6ona Hecmilika peyoguHa u
gidpasy poskaadacmovea Ha 8Y2aeKUuUCaAull zas i 600y.

A 3anuwims monrexyarapHi ma UOHHI PIBHAHHA peaKyiit oOMiHYy
Mine Himpammow Kucaomow i kaaiit kKap6oHamom, XJA0pUCHOI0
Kucaomow i nampiit kap6onamom ma nepexonaiimecs, wo oou-
adei peakyii maromv make cKopowene UOHHe DIGHAHHA:

2H" +CO5 =H,0+CO, T

PosrasiuyTi npukaagy peakuiii ifoHHOoro obMiHY AONOMOMKYThb
BaM Y BHUKOHAHHI npakTH4YHOI podoTH 3.

3a TAaKHUM Ke CKOPOYEeHHM HOHHHUM pPIiBHAHHAM BiaOyBa€TbhCH
nobpe BaM BijjloMa B3a€EMO/lifAi MUTHOI COAH 3 OLITOM.

_..__,.J‘_‘,
NS ﬁ CTOPIHKA MPUPOAOAOC/IIAHNKA

MpaktnyHa pobora 3. Po3B'A3YyBaHHA €KCNEPUMEHTaNbHUX
3apau.

3anava 1. EKcnepyMeHTanbHUM LWNAXOM YCTAHOBITb, MiX SKWUMMK
pe4YoBuHaAMK peakuia B po34unHi BiabyBaeTbCa A0 KiHUSA:

a) MarHin xnopua i Kanbuin HiTpar,

MarHin xnopupa i apreHtym(l) HiTparT;

6) martin cynodar i 6apin HiTpar,

Kanin HiTparT i HaTpin kapboHar,

B) dpepym(lll) xnopwua i opTodocdaTtHa kucnoTa,

depym(lll) xnopwa i HiTpaTHa KkMcnoTa.

MoOACHITL YoMYy.

3apgaya 2. 3a nONOMOro peakuin MOHHoro obmiHy nobyasTe:

a) kapbonarT(IV) okcua;

6) dbepym(lll) rinpokcun;

8) Kanbuin optodocdar.

3a,qaqa_ 3. 3aicHITE peakuii HOHHOro 06MIHy 38 TaKUMU CXEMaMU:

a) HaTpii rigpokcua — HaTpil cynedar — HaTPIk xnopua;

6) xnopwaHa kucnota —s HaTpIR xNopwva — HATPIA HITpAaT,;

8) kynpym(ll) cynedar — kynpym(ll) xnopua — kynpym(ll) rigpokcma.

3apaya 4°. Po3niaHainTe koxHy 3 TPLOX PEYOBUH BIiNoro KONbLoOpy —
HaTpin XNOPUA, Kaneuin kapbowHaTt, HaTpin kapboHaTt, BMAAHWX BaMm Y
TBEPAOMY CTaHI.
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PeaynbTaTv CNOCTEpPeXeHb, PIBHAHHA peakuiin Y NOHHO-MONEKYNAPHIA
$HOpMi Ta BUCHOBOK 3anNULLITb Y 30WWUT ANA NPakTU4HUX PobiT.

3apnava 5°. 3a QONOMOroK IHOMKATOPIB BUABITE ¥ TPbOX BUOAHWUX Bam
npobipkax 6e3 eTUKeTok HaTpIA rigpokcua, HaTpin cynbdar 1a cynbdaTtHy
KWUCNOTY.

E CTOPIHKA EPYAUNTA -

Y 8 knaci, AOCNIAXYI0HU XiMiYHI BNACTUBOCTI aMMOTEPHUX MNAPOKCUAIB,
BW NEepexKoHanuca, Wo NPoAYKTK IX B3AEMOAIT 3 nyramMnu PO34uHHI Y BOAI.
3acTtocyBaslwu 3HAHHA NPO ENeKTPONITKU Ta eNeKTPOoNITUYHY Aucouiauito,
HaNUWeMo MONEKYNRPHE Ta NOHHI PIBHRHHA B3aEMOAIT UMHK rigpokcuay i
PO34MHY HATPIN rigpokcuay:
Zn(OH), + 2NaOH = Na,[Zn(OH),]
Zn(OH), + 2Na * + 20H™ =2Na" + [Zn(OH)4]2‘
Zn(OH), + 20H" = [Zn(OH),4)?"
3BepHIiTL yBary! B yTBOpEHOMY MOHI, WO MAE Ha3By TeTpariagpokco-
umHkat, UmHk BXoAnTe A0 CkNany KOMNNEKCHOro aHioHa, a He yTBOpIoE
kaTioH LlnHky, sk ue BiabyBaeTbCA NiA Yac B3aEMOA|ii UMHK rigpokcuay 3
KWUCNOTOIO:
Zn(OH), + 2HCI = ZnCl, + 2H,0
Zn(OH), + 2H™ + 2CI- = Zn2* + 2CI- + 2H,0
Zn(OH), + 2H* = Zn?* + 2H,0
A Hanuwite mMonekynspHi Ta MOHHI PIBHAHHS B3aemoqii amMm@poTepHoro
rigpoxcugy Be(OH), 3 poaynHom nyry 1a 3 XJI0PUAHOKO KACOTO.



3ABJAHHSA OJA ITIJATNOTOBKH
JIO KOHTPOJIKO 3HAHbB 3 TEMH 1

(An1a BUKOHAHHA Y pobOUMX 30LIHMTAX)

1. BuGepime maepdxuenHA, WO XapaKmepuye iCmuHHti posiunu.

A. OagHopiaHi cymimi amiHHOro ckJaay, yrBopeHi 3 aBox i 6ijb-
[1e KOMIIOHeHTiB.

B. I'ereporeHHi cucreMH, ¥y AKMX YACTHHKHM PO3UYHHEHOI pe4YOBH-
HM MO Ha nodauyuTH y npomeHi csirtia.

B. Poauunu, y AKMX YAaCTHHKH PO3YHMHEHO] PeHOBHHH HE MOXKHA
nodauuTH y NpoMeHi ceiTJa.

I'. Cymim aBoX piaMH, 1110 He 3MILIVIOTECA MiX cobo10.

2. Bamicmb Kpanok scmasme nompioMi cro8d.

A. PO3uHHMKOM NPHUIHATO Ha3MBaAaTH KOMIIOHEHT PO3UMUHY,
AKHII Mae ... Macy.

B. Po3unHeHOl0 pPe4YOBHMHOIO TPHITHATO HA3HMBATH KOMIIOHEHT
PO34YMHY, AKHUII Ma€E ... Macy.

B. 11106 00uyMCAMTH MACOBY YACTKY PEYOBHHM B PO3YUMHI, ciain
Macy pO3UHHEHOl PeUHOBMHH ... HA Macy ...

3. Vkaxcimp, AK 3MIHUMbBCA MACOBA HACMKA PO3YUHEHOI pevo-
BUHU Y BOOHOMY POSHUHI, AKWO:

A. Jlo po3uMHY J0JaTH BOAH.

B. lo po3uMHY J10AATH PO3UHHEHOI PEYOBUHH.

B. IlposecTt yuacTKOBe BUIIAPIOBAHHA DO3YHHY.

I'. ¥V poauuH, BUroTOBJIEeHHMII 3 MiAHOro Kyrnopocy, MOMICTHTH
AOAATKOBY KiJBbKiCTh IILOIO KpHCTAJIOTiApaTy.

4. YVraxime posuunu, o npoBodame eaeKmpuiHuiL cmpym.
A. Po3unH KYXOHHOI couJIi.

B. Po3unH XJ10pOBOAHIO Y BOAI.

B. Po3uus itoay B cnupri.

I'. Po3unH uykpy v Boai.

5. 3a maseamu 3anuwims QOPMYIU CUABHUX €NeKMPONimis.
A. CunikaTHa KHucJjoTa. B. Xn1opuaHa kucsaora.

B. CyasdarHa KucJjaora. I'. CyasiTHa Kuciora.
3anuwims piGHAHHA IX eaexkmpoaimuinol ducoyiayil.

6. 3a Haseamu sanuwime GopMYIU CUIBHUX eAeKMPORimis.
A. Aprertym(l) x10pna. B. Maruiit xs0pua.

B. Aprentym(I) uitpar. I'. Bapiii cyasgar.
3anuwime pieHanmus ix eaexkmpoaimuyunol ducouiauii.

7. 3a naseamu sanuwims GopmyauU CUTLHUX eaexmpoaimis.
A. ®PepymMm(III) rinpokena. B. Kauniit riapokena.

B. ®epym(Il) riapokenn. I'. Bapiit riapokena.
Banuwims pIBHAHHA IX eaexkmpoaimuyrnoi ducouiauil.
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8. Vemanosime sidnogidnicme mixn pevocunamu ma ix sdam-
HICMI0 NPOGOAUMU eACKMPUMHUWI cmMPYM, MoGmMo naarex nicmio 3o
eACKMPONimis vu Heeaexmponimia.

A. Enexkrpoairn 1. 'moko3sa.
2. HiTpaTHa KHucJiora.
B. HeenexkrtpousirTn 3. Piakuii azor.

4. Kaniit xnopna.

9. Vrawimeo, ax ssinwcmobes posvuninicms Giavwoemi meep-
dux pevosun i3 NIOBULEHHAM meMnepamypu.

A. 30iabIIyeETHCH.

B. 3meHluyeTHCA.

B. Basnuaersca 6e3 3aMiH.

I'. CnnoyaTKy 3MeHIIYVEThCA, a MOTIM 30i/1bIIVETHCA.

10. Vrkawime, Ak 3MIiHIOEMbCA POSHUHHICMb 2Q316 31 SHUMCH-
HAM memnepamypu.

A. 30iabluyeThCA.

B. 3meHuyeTbCA.

B. Baanaerbea 6e3 3MiH.

I'. CnouaTKy 3MEHIIYETHCH, 4 NOTIM 301JbIIVETHCH.

11. ¥raxcimo, Ak 3MIiHIOCMbCA POSHUHHICTIb 24316 i3 NIJBUWLCH-
HAM MUCKY.

A. 36iabp1IveETHCA.

B. 3meHIIyeThLCA.

B. 3annmaerscsa 6e3 3amiH.

I'. CnoyaTKy 3MEeHUIVETLCA, 4 NOTIiM 301bIIYVETLCA.

12. Vikaxcimeo, 63aemodio aKoi napu pevosuM xapakmepusye
ckopouene ionne pienanns Cu? + 20H .

A. Kynpym(II) okenpg i xnopuaHa KHeJ10Ta.

B. Kynpym(II) xnopua i HaTpiil riapokena.

B. Mias i HiTpaTHa KHcJO0TA.

I'. Kvnpym(Il) xsnopug i aprenrym(l) wirpar.

13. Vkaxcime Qopmyay eaexmpoaimy, 6 pesyavmami du-
couiayii 00Hi€T YopMYabHOT OOUHUYI AKO020 YMBOPIEMBCA HAUOINDL
we uoHia.

A. Kauniit rizpokcna. B. ®epyMm(III) cyaspar.

B. Amominiit xn1opua. I'. OprogocthaTHa KHCIOTA.

14. Yikaxime, aKi napu UOHI8 He MOXYMb 0OHOYACHO nepedyaa-
mu 6 posuuHi Yy 3HA¥Hil KiabKocmi.

A. Fe’ iCl. B. Fe* iC0% .
B. Fe? iOH . I Fe* 1 80%,

15. Vraxcime, Min axumu napamu pevo6uH pearkyin UoHHozo
00MiHY 8i06ysamuMembsca 00 KiHUA.
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A. lIuHK HiTpaT i HaTpi# cyasdar.

B. Marsuiit xjopuza i Kajii cyasdgar.

B. Harpiit cyanbgar i 6apiit xnopuji.

I'. HaTpiit kapboHaT i XJ10pHAHa KHCJI0TA.

16. Yraxncime, y pesyabmami 3M1uUBAHHA AKUX POIHUHIE 00UH i3
npodykmie peaxkuyii sunadac 6 ocad.

A. Bapiii rizpokcug i cyasaTHa KHUcsora.

B. Bapiii rigpokcna i HaTpii HiTpaT.

B. Kaniit kapbonar i HiTpaTHa KHcJjoOTA.

I'. Kaniit rinpoxcnn i depym(IIl) cyanpar.

17. Yiaxwime macosy vacmry po3HuHeHO! peuosUHU 8 PO3HUHI,
8U2OMOBICHOMY 3 Hampilt xaopudy macow 60z i o0u o06'emom
440 ma.

A.4.4%. B. 6 %. B. 10 %. r.12%.

18. Vrkaxwime macy 6odu y posuuni macow 200 2 3 macogomw
vacmrkoio kynpym(Il) cyavgpamy 16 Y.

A.16r. B. 32 r. B. 168 r. I'. 200 r.

19. ¥kawime macy po3uuHEHO! peHoBUHU Y POIHUHI MACOIO

400 ¢ 3 MacoBo Hacmkow arwMiniit Himpamy 8 %.
A.8r. B. 16 r. B.32r. I'. 368 r.

20. Vrkaxims, axa 3 peaxyilit gidbysamumemsca 6 POIHUHI
npaKkmuyHo 0o KiHuya ma 03HaKy, wo ye nidmeepox ye.

A. AnomMiHii cyabegar + Oapiit XJopHua.

B. AnomiHii HiTpaT + Oapiilt xnopua.

Y gidnoeidi saznaume cymy itonis peazenmia y nOBHOMY ULOHHO-
MY piBHAMHI YI€T peaKyil.

21. Crkaadimov naan posnisnaséanna poswunie apzenmym(l)
Himpamy i 6apiit xn10pudy, wo micmamuvces 6 npobipkax 6es3 emurxe-
mok. 3anuwims 6i0n06i0OHI piBHAHHA peaKyill.

22. Ckaadims naamn po3nisHaA6aHHA PO3HUHIE Kaail KaploHa-
my i kaniit cyavhamy, uyo micmamsca 8 npobipkax 6e3 emuKemok.
3anuwims 8i0no8ioHI pi6HAHHA peaKyiil.

23. Banuwims MonexynrapHi piBHAHHA peaKkyiit 3a HagedeHuMu
cxemamu:

a) Cu(NO,), — Cu(OH), — CuSO, — CuCl,
6) Na - NaOH — Na,SO, — NaNO,

Aan pearyiut uonnozo o6miny sanuwime noewi i cxkopowewi
{LtOHHI PIBHAHHA.
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: =8 XiMiuHi peakuii

BuBYMBLUM LIO TEMY, BX Ai3HAETECH NPo:

* PI3HI Niaxoaw Ao knacudikauil XiMivHKUX peakLin;

* Knacundikauilo xiMIMHWUX peakuin 3a KINbKICTIO | cknaaom
peareHTiB Ta NPOAYKTIB peakuil;

» 000pOTHI 1 HeoBOPOTHI peakLlii;

* OKMCHO-BIAHOBHI peakuil, Npolecu OKUCHEeHHA Ta BIAHORB-
NEeHHA;

* Knacudikauio XiMivHUX peakuin 3a Takow 03HAKOK, AK 3MiHa
CTYNEeHA OKUCHEHHRA,;

* TENNOBUN edeKT XIMIYHUX PeakLin;
* knacuikauilo XiMi4HUX peakLin 3a ix TennoBum eexkTom,
= TEPMOXIMIYHI PIBHAHHA peakuin;

* WBWAKICTL XIMIYHMX peakuiin Ta il 3anexHiCTb BiA PI3HKMX
YNHHWUKIB.

3HaHHA Ui€El Temu 30araraTe BaC TaKMMKU BMiHHAMM:

* BU3HAYaATW TUN XIMIYHOI peakull BiANOBIAHO A0 TIEl 4M IHLLOI
knacudikaui;

* PO3PIZHATK peakuil PI3HUX TUNIB,

* BU3HAYATU CTYMNiHb OKMCHEHHA EnemeHTa y cnonyuli;

* PO3PIZHATU NPOLIECH OKUCHEHHA Ta BIAHOBNEHHS,

* CKNAnaT PIBHAHHA HECKNAaAHWX OKMCHO-BIAHOBHUX PEeakuii Ha
OCHOBI eneKTpoHHOoro BanaHcy,

« CKNanatn TePMOXiMiHHI PIBHAHHSA;

e pOBUTU BUCHOBKWM MPO BIMIMB PISHUX YMHHWKIB Ha WBUOKICTb
XIMIMHMX peaxLin;

* QUIHIOBATH 3HAYEHHA PI3HMX TUNIB XIMIYHUX peakuin y npupoal
Ta TexHiuj.



§ 14 Knacudikauia ximivyHUxX peakuyin
3a KiNbKIiCTIO | CKNaaoOM peareHTis

Bam yske Bigomi peakuil cnoayuenns, poswaady, samiujeHHs,
o6miny. Ix Bu abo aaiiicHioBanm cami v 7 ta 8 kJaacax, ab6o
criocTepiranau mij vac AeMoHeTpaliiiHuXx JgocsiiB, AKi BUKOHYBAB
yuuTeNnb Ha ypokax. [Ipuranaemo okpemi 3 HUX.

Hocaid 1. Y npobipky NOMICTHMO KijJbKa I'paHy.] LMHKY,
AOJJIEMO A0 HUX XJOPHAHOI KMCJAOTH Ta niairpieMo npodipky ans
NPUCKOPeHHA peakuil 3amiumienusa (Mana. 27). Buainenus rasy
CBIiAYNTH IIPO Te, 1110 BiabyBaeTheAa XiMiuHa peakuif:

Zn + 2HCI = ZnCl, + H, T

HCI

Zn

Maua. 27. Hocaia, uio iaoetpve nepedir peakitii aamitensusn
Mi?K IIHHKOM i XJIOPHAHOK KHCJIOTOK

36epeMo raa, 10 BHAIIAETLCA, B CVXY NPoOIpKY Ta NiANajanumo
iforo, o0 nepecBiAMMTHCH Y HAABHOCTI BOJHIO, a He SAKOICh iHIIO1
razysaToi peyoBHHH. [TouyemMo xapakTepHHIi AJ1A 3rOPsAHHSA BOJAHIO
3BYK, nobaunmo, 110 Ha cTiHKax npobipki 3'ABHJINCA KpalejJbKH
BOJM:

2H, + 0, = 2H,0
Hocaiod 2. Piauny 3 npobipku, e Biadyviaacsa peakuis UMHKY 3
XJIOPHAHOK KHCJIOTOI0, 00epes’kHO 3i/JIEMO B KOHIYHY Koa0y Ta

A0AaMO KPaIJIAMHU po3uHHY HaTpiil riapokcnay (man. 28). Cnocre-
PIra€ThbCA BUNAJJAHHA OCaly UHHK IAPOKCHAV:

ZnCI2 + 2NaOH = Zn(()H)zi + 2NaCl
Bisanit ocan

Jocaid 3. Bm(pmb'rpyemo ocaj, a nicjsA BUCYIIYBAHHA MOMiCTH-
Mo iforo B CyXy mpobipky Ta niazamMo TepmiunoMy poakjany.
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IloaBa Ha criHkax npobipkH BOAM CBiAYMTHL npo nepebir peakuil
po3KJIany: ¢
Zn(OH), & ZnO + H,0

ZI'IC|2

Maan. 28. [locaia, o iawoeTpye nepebir peakitii odmMiny
Miy LMHK XJOPHAOM Ta HATpiil riipokcuaom

¥ npupoai, ximiuuux naboparopisix, Ha MeTaJypriiHux, ¢ap-
MaUeBTHYHMX IMiANPpHEMCTBAX TOLIO NOCTiiHO BiAOyBalOTLCA COTHI
THCAY XiMIYHMX peaKliii 3a y4acTIO IPOCTHX i CKJIaJAHUX PEYOBHH.
PizHomaHiTHicTh XimMiuHMX peakuiil norpebye sBianosizHol Ix
KJacupikauii Ha okpemi rpynu 3a NeBHUMHU O3HAKAMMH.

B ocHoBy Kiaacudikauil XiMiuHMX peakuiii Ha peakIlil croJayyeH-
HA, po3KJjaay, 3aMillleHHA, 0OMiHY NOKJIaIeHO TaKl O3HAKH, AK KiJab-
Kicmb ma ckaad peazenwmis i npodykmie pearxyit.

Peakuii cnonyyenna. [lo uboro runy HanekaTh peaklitii, nig uac
AKHMX 3 ABOX i Oijbllle peyOBHH YTBOPKETLCA OJHA:

H, + Cl, = 2HCI
2NO + 0, = 2NO,
BaO + H,0 = Ba(OH),
4NO, + 2H,0 + O, = 4HNO,

3 HaBeleHUX NPHKJA/11B BUIHO, 1110 B peaKIifAX CMOJVYEHHSA pe-
areHTaMH MOKYTb OVTH ABi mpocTi pe4yoBHHM, ABi CKJaAHI pedyo-
BMHH, OJIHA NPOCTA TAa OJHA CKJaJAHa peyOBHHA, TPH pedyoBHHH. Ta
AKOro 6 cKJany He OyJM peareHTH, IPOAVKTOM peakxlil cnoayyien-
HA € JHLIe 00Hd cCKAadHa peyosuHd.

Peakuis cnosyueHHA — lie peaKuisa, BHACTIIOK AKOI 3 ABOX i
OibIIe peYyOBHH YTBOPHOETHCA OXHA.

Peakuii poakaaay. [leit Tun xiMiuHHX peakiiiii 3a nepedirom Ta
HACJIiIKAMH € NPOTHJIEKHHM 10 PO3rJIAHYTOro TUIY peakuiii cro-
JIVUEHHSA 1 ITOJIArae B TOMY, 1110 3 OJHOTO peareHTy YTBOPHOOTHCH
KiJIbKa NPOAVKTIB peakilil:

2HgO = 2Hg + 0, T
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BaCO,; = BaO + CO, T
2NaNO, = 2NaNO, + O, T
2KMnO, = K,MnO, + MnO, + O, T
3asHaueHi piBHAHHA peaklliii pO3KJiaay cBi4YaTh, 110 MPOAVK-
TAMH peaklliif LbOTO THNY MOXYTb OYyTH AK NpPOCTi, TaK i ckJaaHi

peuoBnHH. [IpoTe opasy 3 0ZHi€l peHOBMHH YTBOPIOETHCH HE MEH-
11e BOX pPe4YOBHH.

Peakuisi poakjaxy — e peakiis, BHACJHIZOK AKOI 3 oxHiel
CKJaJHOI PeYOBHHH YyTBOPIOIOThCA ABi Ta 6inbine pewoBuH.

Peakuil samimennsn, Ileit Tin xiMiuHMX peakuiil xapakrtepH-
3YETHCA THM, LI0 peakKuil BiAOYBAOTHLCA MiXK NPOCTOIO Ta CKJaA-
HOK peYOBHHAMH, if ATOMHM NMPOCTOI PeYOBHHH 3aMilllyIOTh ATOMH
(AK110 CKJIaHA PeYOBHMHA MAE MOJIEKYJIAPHY OyA0BY) UM iIOHU (AK-
1110 CKJIaZlHA peYOBMHA Ma€ HOHHY Oy0BY) B CKJIaJAHIi peuoBHHI:

Fe + H,SO, = FeSO, + HzT
Zn + Hg(NO,), = Zn(NO;), + Hg
2NaBr + Cl, = 2NaCl + Br,
2C,H;OH + 2Na = 2C,H;ONa + H,, T

Peakuisa samileHHs — me peakilifa MixK CKJIAJHOIO i MPOCTOIO
pPeYoOBHHAMH, BHACJIJOK AKOI ATOMH INPOCTOI PEeYOBHHH
3aMimyroTh aTOMH (HOHH) y CKJIaaHil pedyoBHHi.

Peakuil o6miny. 3 Ha3BM 1LOrO THNY peakliil crae 3apoaymiio,
10 peYyOoBMHM OOMiHIOIOTHCA CBOIMH CKJAZOBMMH YacTHHaMH,
ToOTO B3aemojiAa BinOyBaeTbCA MiXK CKJAAHHMH peyoBHMHAMH, a
NMPOCTHX PEeYOBHMH HeMae Hi 20, Hi micaa peakuii:

KOH + HNO, = KNO, + H,0
AICl; + 3KOH = Al(OH),! + 3KClI
CaO + 2HCI = CaCl, + H,0
2AgNO, + BaCl, = 2AgCl! + Ba(NOy),

Y KOXXHOMY 3 PO3rJIAHYTHUX NMPHUKJaAiB peakiliit o6MiHy cepen
NPOAYKTiB peakilii 0608’ A3KOBO € pe4OBHHA, 1110 3aJOBOJIbHAE YMO-
BM nepebiry peaxuiii iHoHHOro o6MiHy A0 KiHIA (BUNaga€ B ocaja M
€ MaJOAHCOUIHOBAHOIO PEYOBHMHON0). B nMpoTH/IeKHOMY BHNAAKY
peakuii o6MiHy He Bin6Gyamucsa 6.

Peakuia o0MiHY — me peakuis Mix IBOMa CKJIAXHMMH peyo-

BHHAMH, NI Yac AKOI PEYOBMHM O6GMIHIOIOTHCA CBOTMM CKJIA-
A0BHMH YaCTHHAMH.
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PosrnsiHemo oOMiH 1OHIB y nepluiomMmy piBHAAHHI peakiIiii ooMiny.

Kaniit rinpokcena ckaanaerbcs 3 kariona Kanio ra rigpokena-
aHioHa, HiTpaTHa KMcJaoTa — 3 KarioHa ligporeny Ta HiTpar-
aHioHa. BianbyBaeTbes, Tak 61 MOBHUTH, PiBHOLIIHHMIT 06MiH, TOGTO
KaTioH OOMiHIOETHCA Ha KATiOH, AHIOH — Ha aHioH:

KIOH + H|NO, = K|NO, + H,0 (H|OH)
K'+OH +H +NO;=K" +NO; +H,0

AnanoriuHo BiabOyBcss 0oOMiIH CKJanoBMX 4YacTHMH i B peluri
peakILiii.

A Hanuwimb pieHanHa pearKyilt HOHH020 00MIHY 00 PpO3ZAAHYMUX

BUULE MONCKYAAPHUX DIBHAHL PEAKUIU OOMIHY.

Y BCiX po3riAHyTHX NpHKJIajax peakuiit odbmiHy aABi ckiaagHi
Pe4YOBHHH BCTYNaloTh y peaKllilo abo ABi pe4OBMHH YyTBOPIOKOTLCH
niciasa peakuii. A 10 AKoOro THUNy XiMiuHMX peakiiii HaJeKaThb
peakuil, noaidHi no Baaemonii kKapOboOHATIB 3 KHCJIOTAMMU, aAlXKe TaM
TPH NPOAVKTH peakiLii:

Na,CO, + 2HCI = 2NaCl + H,0 + CO,?

I1i peakiiil Texx € peakuiamu odbMiny, aaxe nepeaycim Biadbyscsa
oOMiH CKJIaJOBHMX YACTHH peareHTiB M yTBopMJacs kKapboHaTHA
KHCJIOTA, 1110 AK HecTiliKa peyoBHHA Biipa3y po3kJjaJjacsa Ha BOAY i
Byraekucauii ras. OTke, Ana peakuiit oOMiHy rojoBHMM € OOMiH
peareHTiB CKJIAJZOBMMHM YACTHHAMH, & He KiJBKiCTh NPOAYKTIB
peakiutii.

= g emMo nigcymkn

« Bcro pizHomaHiTHICTH XiMiYHMX peaKuiit MosKHA KJacudikyBa-
TH Ha OKpeMi THunu. 3ajekHo Bijl o6paHol o3HaKH KJaacupikanil
(knacugikauiiiHoro YMHHMKAa) BJAAKTHBCA A0 Pi3HUX KJja-
cudikaiiit peakiiii.

* 3a TAaKOIO O3HAKOIO, AK Kiabkicmb i cknrad peazenmie ma npo-
dykmie peakyii, PO3Pi3HAIOTH Peaklil cnoayweHHa, po3xkaady,
JaMiwleHmna, oominy.

» Jlo peakuiii crnoJiyueHHs Hajle)KaThb peakiii, mijg yac AKHX 3
ABOX i Gijibllle peareHTiB YTBOPIOETHCA OIMH NPOAYKT peakuii.

« Jlo peakuiii po3kJjaay HaJeKaTh peakiii, nig yac AKUX 3 OJTHOro
peareHTy YTBOPIOIOThCA ABa UM Oljbllle NPOAYKTH peakilil.

o Jlo peakuiit 3amilleHHA HaJie)KaTb Peakliil, BHaACJIZOK AKHX
ATOMM NMPOCTOI PEYOBHHHM 3aMilllYIOTh ATOMM (HOHM) ¥ cKIaaHi#
peyoBHHiI 3 YTBOPEHHAM HOBOI MPOCTOI i HOBOI CKJAaAHOI peYo-
BHHH.

+ Peakuii o6miny — e peakitil, mia yac AKHX JABi CKJaaHi pe4o-
BUHH (peareHTH) OOMiHIOIOTBCA CKJAJ0BUMH YaCTMHAMM 3 yTBO-
PEeHHSAM HOBHX CKJIAJIHMX PeyOBHH (MPOAVKTIB peakilii).

——
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MEPEBIPTE CBOI 3HAHHS

1. Ha siki Tunu noainsgoTs XiMiuHi peakiii 3a KiabkicTio i cKJa10M pe-
AreHTIB Ta NPOAYVKTIB pearuii?

2. O6epiTh BJaacHi ModHavyeHHA i 300pa3iTe 3araJibHi cXeMu po3rjsiHy-
THX y naparpadi Tunis peakuiii.

3. Haseaits npukiaaau piBHAHL peakliiii cniosyueHHs Ta oOmiHy 3a
VHACTIO HATPI OKCHAY.

4. 3a nolaHMMH cXeMaM¥ HATIMIUIITL PIBHAHHA peakiliil Ta 3azHauTe IX
THITH.

BaO + H,0 — Ba(OH),
BaO + HNO,; — Ba(NO,), + ...
Ba(OH), + Al,(SO,); — BaSO, + ...
CuO+ H, - Cu + ..

5* HaseaiTb nMo ojHOMY NpPHKJIaAy PiBHAHL peakuiil ClOJYYeHHS,

po3kaaay, 3aaMillleHHs, NijJ Yac AKUX YTBOPHECTLCH AJTIOMIHIN OKCHIL.

§ 15 O6OpOTHI 1 HEOBOPOTHI peakuiT

OxpiM poarsiaHyTOl B nonepeaHboMmy naparpadi knacudikauii
xiMiuHMX peaKIliii 3a KiIBKICTIO i CKJIAAOM peareHTiB Ta NPOAYKTIiB
peakiii, icHYIOTb i1 iHIIi Knacugikanii. 3okpema, 3a TAKOIO O3Ha-
KOIO, IK HANpAM nepeodiry XiMmiuHHX nmpouecis, peakiuil NoAlIAIOTH
Ha HeoOOpPOTHI Ta 000OPOTHI.

HeoGopoTHi ximiuni peakuii. Posrasazaoun B3aEMOAiI0 eJleK-
TPOJITIB Y PO3UMHi, MM HATOJIOIIYBAJIN Ha OJJHOCTOPOHHBLOMY (B OiK
VTBOPEHHA NPOAYKTIB peakiil) nepediry XxiMiuHMX npolecis.

Peaxil, mo Bin6yBarThCsA B OJHOMY HANPAMi i 3aKiHYYIOTh-
¢l NOBHHUM NMEepPeTBOPEeHHAM pPeareHTiB Ha NMPOAYKTH peakilil,
Ha3HBAIOTHhCA HeobopomHuMmu.

HeobopoTHi peakuii BiabdyBawThCcs J0OTH, AOKH IOBHICTIO He
BUTPATHUTHLCHA OJIMH i3 peareHTiB.

Yei peakuil iHlOHHOrO 00OMiHY, 110 CYNPOBOIKYIOTBCHA BH/IJIEH-
HAM rasy, YTBOpeHHAM ocaay ado MajroaucouiiioBaHol peuoBHMHH,
HAaJeXAaTh N0 HeODOPOTHUX peaKILiil.

HeoGoporHuMH € TakoK peakilil meraJsiiB i3 KHcJIoTaMH, pe-

akuii po3kJanay HepO3UMHHMX OCHOB IIiJl Yac HarpiBaHHA TOLIO,
HanpMrJigaam:

Cu + 4HNO, (koH1L.) = Cu(NOy), + 2NO,, + 2H,0
Cu(OH), = CuO + H,0

ObopoTHi xi!uitmi peakuii. Ha BiaMiny Big HeobopoTHHX, B 060-
POTHHUX peakllAX TIOBHOTO INepeTBOpPeHHA peareHTis (ado npu-
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HaMMHI Xoua 6 OIHOr0 3 HUX) V NPOAYKTH peakiiil He BijiOyBaeThCH.
Yomy?

Tomy 110 B 000pOTHHMX peakIilisXx OJHO4YACHO BiabGyBaloThLCA ABI
B3aeMoii:

a) azaemodis peazenmia 3 ymeaopeHHAM npodykmia pearyii;

0) 83aemodis npodykmie peakyii, BHACAIOOK AKOT 3HO8 YMBOPI-
wombcea 6uxioni pewosunu (peazenmu).

en

B obopoTniit peakuil B3a€emo/in peareHTiB Ha3MBAETLCA NPA-
MO0 peaxkyicio, a B3Ia€EMO/iA NPOAYKTIB peakuii — 3eopom-
HOK peaxyicro.

Y piBHAHHAX ODOPOTHHX peaKIliii MizK nMpaBoIo i JIiBOIO yacTHHA-
MM 3aMiCTh 3HAKAa «=» IULUYTh 3HAK « &= ». JIBi cTPiJKH, HAIPpAM-
JIeH1 B NPOTHJIeKH]1 BOKH, 03HAYAIOTH, 1110 XiMiUHA B3aEMOAIA OAHO-
YacHO BiAOyBaeThCA 1 MisK peareHTamMu, i MiXK NPpoAVKTaAMH peakitii.

ITpukaanom Takol peakuil € noO0vBaHHs (CHMHTe3) aMOHiaKy 3
a30Ty Ta BOJHIO:

npaAMa peakiiis
.

' 4 N
N, + 3H, & 2NH,
L 3 7
. .
3BOPOTHA peakilis
Ha nouyartky peakuil, KoJu BMicT a30Ty if BOAHIO BeJUKHH, a
aMoOHiaKy 30BciM mano, agoMmiHye npsama peakuis. I1ig uvac i1 ne-
pebiry BmicT a3oTy Ta BOAHIO MOCTYNOBO 3MEHIIYETBHCH, a BMICT
aMoOHiaKy 30iablIyEThCA | TOMY AKTHBI3YETLCA 3BOPOTHA peaKuisa
po3KJIaly aMoOHiaky Ha aszor i BogeHb. Hacrae momeHT, KoM 3a
OJAMHMUILIO HACY YVTBOPIOBATHMETBLCA CTIJIBKH K MOJIEKYJI AMOHIaKy,
CKiJIBKM IX pO3KJagaTHMeThbCA Ha as30T i BoaeHb. Takuili cran
Ha3BaJii XiMiuHOIO PiBHOBArolo.

Ximiuna pienosaza — ue TakMil ctaH oGOPOTHHX peakuiii,
KOJIM 32 OAMHHLIO YACY YTBOPIOETHLCH CTiJIBKM 7K NPOAYKTIB
peakuii, CKiJIBKH 11X NepeTBOPIOETHCA Ha peareHTH.

wes

IIsnakicTs npsaMmol i 3BOpoTHOI peakiil OAHAKOBA.

O6opoTHa peakIia y craHi XiMiuHOI piBHOBaru 3a nocmiitHux
308HIWHIX YM08 (HEIMIHHUX memnepamypi, mucky, KoHuyeumpa-
yii pevoguM) MoKe 3aJUIIATHCA HE3MIHHOIO IK 3aBrOJIHO JOBTrO.
IIpn nupbomy npsama Ta 3BOPOTHA peakIlil Hi HA MUTb He NPHUNHUHA-
IOThCS, I[POTe BUAMMHUX 3MiH He crocrepiraerbcs. Yepes ue
XiMiuHy piBHOBary Has3MBalOTh AHHAMiuHOIO piBHOBaroiw (To6TO
PVXJHMBOIO).

3minmenus XiMmiynoi pisHoBarn 060poOTHUX peakuiit. ¥ ximiunii
NPOMHCJIOBOCTI AOCHTH BeJHKAa KiJbKIiCTh 000POTHHX peakiliii cTa-
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HOBHUTL OCHOBY BHMPOOHMIITBA I1IPOMMCJIOBO BAXKJIMBHUX peuoBHH. Kpim
aMoOHiaky, le, 30KpemMa, BHPOOHHILITBO CYJIb(hATHOI Ta HITPATHOI KHC-
JloT, roJjiieTuJeny, nepepodka :xkupis tomo. Tomy BuHHKae norpeda y
3aMileHHi piBHoBaru B 6iK yTBOPEHHSA NPOAYKTIB peakuii.

3MileHHsA XiMiuHOI piBHOBaru JO0CAralTh 3MiHOIO memnepamy-
pu, KonHyenmpauyii peazenmis, mucky (Gaa zasysamux pexosum).
IIpoTe MMHAE NMEeBHHUIT YaC i LIBHAKOCTI NIPAMOI Ta 3BOPOTHOIL peaKIlii
3HOBY 3PiBHIOIOTHCA — BCTAHOBJIIOETHCA HOBa XiMiuHa piBHOBara.

BnumB KoHLEHTpalil pe4yOBHH Ha 3MillleHHA XimMiuHOl piBHOBarH,
BBoasuM 10JaTKOBI KiIBKOCTI OZHI€] 3 pe4OBHH, TOOTO 3011b1IYIOUH 11
KOHIIeHTpAallilo, JOCAraloTh 3MillleHHs piBHOBarM B OiK peakiil 3a
yuacTio i€l peuoBuHM AK pearenTty. Hanpukian, skio B o60poTHii
peakiil a3oTy 3 BOAHEM

N, +3H, & 2NH,
nicasg BCTAHOBJIEHHA PIBHOBATH JIOZATH A30TY YH BOAHIO, TOOTO 30L1b-
IIMTH KOHLEHTPAIli}0 OAHOro 3 peareHTiB, TO BHACJiJOK LbOro
30BHIIIHLOIO BIJIMBY piBHOBara smicturbesi y Oik nmpsaMol peakiii.
Anxke npaMa peakilis nocsiabyio€ 30BHIIIHIIT BIJIMB — KOHIEHTpalliA
JI0IAHOI'O peareHTy 3MeHILYEThCA.

sikmio B 060pOTHIi peaklii BcTaHOBHJIACA AMHaMiuHa piBHOBa-
ra, To nicJas BBeJeHHHA JOAATKOBOI mopuil amMoHiaKy piBHOBara
amicTuTbeca B Oik 3BopoTHOl peakuii. KoHuenTpauia amMoHiaky
3MEeHILYBATHMETLCA, 4 KOHLeHTPAallid a30Ty Ta BOAHIO 30iabIIyBa-
THMETBhCA, JIOKH He HACTYNIMTb HOBHIl PiBHOBaXXHHi CcTaH.

Bnius THCKY Ha 3MilleHHs XimiuHol piBHOBaru. fIkuio oboporHa
peakuisa BiaOyBaeTbCcA MizK ra3dyBaTHMH peYOBHHAMH Ta 3 YTBOPEH-
HAM ra3yBaTHX IPOAYVKTIB peakilil, To AJiA 3MillleHHA PiBHOBAru MO»-
Ha 3aCTOCYBATH 3MiHY TMCKY B CHCTeMi. ¥ pO3rJIaHyTiH peakuii azory
3 BOJHEM yCi pe4OBMHH ra3ysari, 40 TOro K peakuisa BiadyBaeTbca 3i
3MeHILEeHHAM 00’eMy: B peakililo BeTynawTb 1 006'eMm azory i 3 06’emu
BOJIHIO, a ITiCJIA peakilii yTBOpoThEeA 2 06'eMM aMoHiaKy:

N, + 3H, & 2NH,4
1V +3V &= 2V
3 piBHAHHSA 1iel B3aeMoail BHAHO, 1110 B NpAMii peakiii 6epyTh
yuyacth 4 00'eMn rasyBaTHX pedyOBHH, HATOMICTh YTBOPIOIOTHCHA
2 06’emHu npoaykrty peakuii. Tomy 30i/bIIEeHHA THCKY 3MiCTHTB

piBHOBary B O6ik npsiMoi peakiiii, 1110 Bin0yBaeThCs 3i 3BMEHILIEHHAM
’ - 4 - - .. . ue
ob’emy, i nporuaiarume nepediry 3BOpPOTHOIl peakKlill.

IlixBnmenns Tucky 3mimye piBHOBary cHcTemu B 6ik
YTBOPEHHS MEHIIHX 06’e¢MiB pe4YOBHH, a 3HMKEHHA — B Oik
YTBOpeHH: Ginbmux 06’emis peuosun. (Ile crocyeTses anme
peakIiH Y 3aMKHEHOMY peaKTopi.)
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SAxmo B npoueci obopoTHol peakuil 06’eMH razyBaTux peyoBHH
He 3MIHIOIOThCA, TO 3MiHA THCKY He BILJIMBAE HA CTAH PiBHOBAru
obGopoTHOI peakILii.

Bnans temnepatypu Ha 3miumteHHA XimiuHol piBHOBaru. Akio
obopoTHa peakilia BiaOyBaeTbcA 3 BHAIJNeHHAM abo BOMpaHHAM
TenJia, To piBHOBAry Mos<Ha 3millyBaTH, 3MiHIOIOUH TeMIIepaTypy.

IIpn 36inpineHHi TeMnepaTypy piBHOBara amillyBaTHMeTbCA B
O6iK peakIlil, AKa NpoTH/i€ NiABUILEHHIO TeMIlepaTypH, To6TO pe-
aKIil, 1o BindyBa€eTbCcsA 3 BOMPAHHAM TEIJIOTH. ¥ pas3i 3HUIKEHHHA
TeMIepaTypH piBHoBara 3MmimiyBaTHMeThbcA B OiK peaKuii, siKka
NpOTHAIE OXOJIOAXKEeHHI0, ToOTO BiaDyBaeTbcsa 3 BHUIIJEHHAM
TerJIOTH.

ITin yac miABHIEHHS TeMmnepaTypH XimiuHa piBHoBara o6o-
POTHHX peakKuiil amimyerbca B Oik peakiii, mo cynpoBoj-
IKy€TbCA BOMPAHHAM TeILIOTH, a i yac 3HHXKeHHA — B 06ik
peakuii, MO CYNPOBOAKYETHCH BHAIIEHHAM TENJOTH.

B obGopoTHuXx peaknisax, AKi BiabyBawTbca 6e3 TeNJIOBHX
e(peKkTiB, 3MiHa TeMIepaTypH He CIIPHYHHIOE 3MilIleHHA piBHOBAarH,
a JuuIe 3yMOBJIKOE LIBHALIE 11 BCTAHOBJIEHHA.

Bnaue kataaizatopa Ha 3milueHHA XiMiuHOl piBHOBarn. 3 Ka-
Taji3aTopaMH BH B)Ke O3HAHOMJIEHi, TOMY 3Ha€Te, 110 L1e PeYOBH-
HM, K] BIJIMBAIOTH Ha nepedir xiMiuHMX npouecis (IpHUCKOPIOIOTH
peakiiii), aje KiJIbKiCHO B HUX He BUTPA4YalOThCH.

IIlono obopoTHMX peakuiil, TO KaTani3aTopu He 3MiIIYIOThb
XimiuHy piBHOBary, 60 BOHM OJJHAKOBO BIUIMBAIOThH HA LIBUAKICTH
npaMoi Ta 3BOPOTHOI peakuiii. HasaBHicTh KaTasizaTopa jsuie 3a-
Oeanevye IBHALLE BCTAHOBJIEHHA PiBHOBArH.

Ak baunMo, 3aCTOCOBYIOUYH PidHI YMHHHKH, MOKHA KepyBaTH Ie-
pebirom o60pPOTHHX peakllii i JocAraTH 3anJIaHOBAHOTO PEe3yJIbLTaTy.

A6’ eEMO MNACYMKHN

_"\\

e 3a HanpaAMoM nepedbiry peakxuii noaisfgwoTs Ha HeoGOPOTHI Ta
0bopoTHI.

« HeoGopoTHi peakuii — e peakuii, 1o Bia0OyBalOTbCA JHIIE B
HaAnpAMi YTBOpPeHHA NPOAVKTIB peakllii. 3BOpOTHa B3aEMoJAisA
NPOAYKTIB peakuii 3 yTBOPeHHAM peareHTiB HEMOJKJIHMBA.

« O6opoTHi peakuil — 11e peakil, 1110 3a OIHAKOBHX YMOB Bia0y-
BAIOThCA B NPOTHJEKHHX HanpaMax. ¥ PIBHAHHAX TaKHX
peak1iii 3aMicTh 3HaKa «=» CTABJATHL 2 CTPIJIKM B Pi3HHUX HAa-
npaMax « = ». Crpinka, cnpaMOBaHa BIPaBo, MO3HAYAE IPAMY
peakiliio, BJ1iBO — 3BOPOTHY.

* B 000poTHHX peakuisaxX OJHOYACHO BiAOYBalOTHCSH ABI B3a€MO-
ail: B3ATI ANA peakilil PEYOBMHH B3a€EMOAiIOTHL Mix c0o00I0 H
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VTBOPIOIOTHLCH TNPOAVKTHM 1X B3aemojlil, a yTBOpPeHi MPOAYKTH
Tex pearyiorb Mizk cob0i0 3 YTBOPEHHAM BUXiJAHMX PEUYOBHH.

« Ximiuna piBHoBara — 1le craH ofopoTHOl1 peakuii, 3a AKOro
ximiyHa B3aemo/jiia BindyBaeThcd, NpoTe BHAUMHUX 3MiH He CIO-
crepiraerbcs. [loACHIOETHCH 1Lle TUM, 1110 CKIJIBKH MPOAYKTIB pe-
akuil 3a OAMHHILIO Yacy YTBOPIETLCH, CTIJIBKHK K 1 pearye Mmix
coboro.

i CTOPIHKA EPYANTA ~

3a poa3rnsaHyTolo B naparpadi 060pPOTHO peakuielo MiXx a3oToMm i
BOAHEM HWHI Yy NpoMucnoBux macwTabax aobyBawTb amoHiak. BiH He-
obxiaHnn ana BMpoBHMUTBA HITPOreHOBMICHUX MiHepanoHux nobpwue,
HITPaTHOT KUCNOTKU Ta AEAKUX IHLWIKUX peYvoBuH. 3aasanoca 6, CUPOBUHU AN
Takoro BupobHUUTBA A0CTAaTHLO, aXe NoBiTPA Ha 4/5 cknapnaeTben 3 a30-
Ty, BOAEHb MOXHa A006YyTH pO3kNanaHHAM BOAW ENEKTPUYHUM CTPYMOM Ta
AesknmMun iHwumn cnocobamn. NpoTe u HecknaaHy, Ha nNepwwin nornsa,
peakuito manxe 100 pokiB He Bpasanocs 3AINCHUTU NPOMUCNOBUM
cnocobom. A Bce TOMYy, WO BOHA KatanituyHa, 06opoTHa | Ha 3MILEHHSN 11
piBHOBarv BNAUBAKOTL Kiflbka YWHHUKIB: TUCK, 3MiHA BMICTY peareHTis, Tem-
neparypa. MNowyky yMOB CUHTE3Yy amMoHiaky, TOOTO 3MilEeHHRA piBHOBaru B
6ik NpAMOI peakuji, NPOBOAVMNIMCA 3 METOK 3'AcyBaTun, B AKOMY Hanpsmi
noTpibHO 3MiHIOBATV TEeMNepaTypy i TUCK, AKWUKA KaTaniaaTop 3acTocysaTu.

3a po3pobky HayKoBMX OCHOB NPOMWUCNOBOro BupobHuuTBa aMoHiaky
ABOM HiMeubkuM yyeHum . Mabepy i K. Bowy B 1918 p. 6yna npucyaxe-
Ha Hobeniscbka npemis.

MEPEBIPTE CBOI 3HAHHS

1. HaBeaiTh Kaacudikaniio peakuiii 3a TaKkow 03HAKOI0, AK HAMPAM
nepebiry xiMiuHMX npoiecis.

2. llaitTe BU3HaUeHHsI 0DOPOTHUX peakiLiii.

3. lllo B piBHAHHI 060poOTHOI peakilil o3Hauae JiBa YacTHHA, a 10 —
npasa?

4. flk BnainHe 30iAbIIEHHA KOHIUEHTPAallil Ta THCKY Ha nepedir obopoT-
HoOl peakilii, Bci peyoBHHH B AKiil nepebyBalOTh y razyBaToMy cTaHi?

5*. B ymoBax guHaMiuHOi piBHOBaru B 3aKpHTiii Nocy/AnHi BiA6VBa€Th-
ca obopoTHa peakuis

CO + H,0 & CO,+H,

B akomy HanpsaMmi amictuthesa piBHOBara, fIKIO0 B [MOCY/AHHYV J0JAaTKOBO
BBECTH BOAAHY napy?



§ 16 OkuncHoO-BIAHOBHI peakuir

Ilpuraaaiite, sk y 8 Kjaci B 03HAHOMHJIMCA 3 ITIOHATTAM Cmy-
NiHb OKUCHEHHA amMoMi8 enemeHmieé, HABUNINCA BU3HAYATH HOro
3a ximMiuHolo (hopmynolo Ta cKknazaTu 6iHapHi (hpopmysIn peuoBUH 3a
cTyIleHeM OKMCHEeHHA aToMiB eseMeHTiB. [li 3BHAaHHA AOMOMOXKYTh
BAM OIlaHYBaTH 1lle OAHY KjaacH(ikamio XiMiYHMX peaklIliil, B oc-
HOBY fIKOl NOKJIa/IeHa TaKa O3HaKa, AK 3MIHA CMYNeHIi68 OKUCHECHHA
amonie nid vac ximiuHoi peakuii.

Kanacudgikauisa peaxniii 3a 03HaK010 3MiHHM CTyNeHiB OKHCHEH-
HA aToMmiB nija yac ximiuHol peakuii. 3a i€ o3HaKoI Bei XiMiuHi
peakilil MOKHa NMOAIMMTH Ha 2 rpynu: peakuii, mo BigbysarTbcs
6e3 3MiHH CTyNneHs OKHCHEHHs, TA OKMCHO-BiAHOBHI peakruii.

Haasa peakuiii nepuioi rpymnu apoaymia.

PosrnsineMo piBHAHHSA IBOX BiJIOMHMX BaM peakIliil Ta 3’sscyeMo
IX THI 3a TaKOol0 KjacHdikalliiiHOIO 03HAKOIO, AK 3MIHA cmYyneHis
OKUCHEeHHA amoMis:

+2-2 +1-1 +2 -1 +1-2

CuO + 2HCI = CuCl, + H,O (1)
+2-2 0 0 +1-2
CuO + H, = Cu + H,0 (2)

Sk cBigunTh piBHAHHA 1, )KO/leH i3 aTOMIB XiMiUHMX eJIeMeHTIB
nig yac peakuii He 3MiHMB cTyneHa oKHMcHeHHA. OT)Ke, A peakxyin
Haaexcums 0o peaxyiil, wo eidoysawmoecsa 0e3 3miHu cmyneMmsa
OKUcHeHHA, a0 BOHA He € OKMCHO-BiJIHOBHOIO.

IMpuknaaom oKMCHO-BIAHOBHOI peakuii € B3aemoaia kynpym(II)
OKCHMIY 3 BOAHEM Iij yac HarpiBaHH#A (piBHAHHSA 2). 3 HLOI'O BUAHO,
mwo aromu Kynpymy Tta Iiaporeny 3MiHMAM CTYNEHI OKMCHEHHS.
Tomy s peakuiss HaJEKUTh 40 OKMCHO-BIIHOBHHUX.

OxucHO-BiTHOBHI peakuii — e peakuii, aki Bin6yBarorsca 3i
3MiHOIO CTyNeHiB OKHCHEHHA aTOMIiB.

3’'scyemo, 3a paXVHOK UOro B PO3IJIIHYTOMY PiBHAHHI OKHMCHO-
BiIHOBHOI peaklii 3MiHMJAHMCA cTyneHi OKMCHeHHA artomiB. [asa
1ILOT'O CKJIAAEMO e1eKmMpoHHUL OaraHc.

EnexTponnuii 6asanc — Iie 3alMc, 10 CKIANAETHECA i3 CHM-
BOJIIB XiMiYHMX eJIeMeHTIB, Y AKHX BiaOyJaHca 3MiHM cTyneHsa
OKHCHEHHA aTOMiB, MO3HAYEHb HAJ KOXXHHM i3 HHX CTyNeHiB
OKHMCHeHHS, a4 TAKO’K 3a3HAUYeHHA YHceJl NIPHEAHAHHKX i Bixaa-
HHMX eJIeKTPOHIiB.

+2 0
Cu + 2¢ — Cu
0 +1

H, - 2¢ — 2H
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+2
3 eJIeKTPOHHOTO DaJjlaHCY BHMJHO, L0 yacTHHKa Cu npMeagHye

2 eeKTPOHH H NEepeTBOPIETHCA HA HeHTpPaJbHHII aTOM 3i cTyne-
HeM okucHeHHsAa 0. A 2 aromu l'igporeny, 1110 BXOJAHJIH A0 CKJIAAY
OAHi€l MOJIeKyJH, Bianaau 2 eJeKTPOHH (KOXKHHII Mo OAHOMY) Ta
nepeTBOPUJINCH HA YACTHHKM 31 CTyneHeM OKHMCHeHHA +1.

3amnuc e1eKTpoHHOro 6anaHcy gonomMara€ nNpaBMJILHO BU3Ha4a-
TH Koe(dilnieHTH v piBHAHHI peaK1Lil.

CknanaHHA piBHAHB OKHCHO-BiIHOBHHX peakuiit. ITig uac
caMOCTiifHOro cKJaJlaHHA PiBHAHb OKMCHO-BIITHOBHHUX peakKlliil Ha
OCHOBI eJIeKTPOHHOro dDasaHcy CJi/l 3BaXKaTH Ha 3araJjibHi npasuJja,
3 AKHX JIM1IIe 3pijka OVBalOTh BUHATKH.

ITpasuao nepwe. B MmosleKyJIApHOMY PiBHAHHI peakuii HaJQ CUM-
BOJIAMM XiIMIUHHMX eJleMeHTIB NO3HA4YalOTh CTYIIEHI OKMCHEHHSHA
aToMiB y (popMyJiax peareHTiB Ta NPOAYVKTIB peakKuil i 3'ACOBYIOTS,
B aTOMiB AKHX XIMIUHHX eJieMeHTIB Bia0yjaHucA 3MiHHM CTyneHs
OKMCHeHHH. (FIk Mmu e 3poduan y piBHAHHAX 11 2.)

ITpasuno dpyze. Jlo enekTpoHHOro 6asaHcy BKJOYAKOTh JHILE
eJIeMeHTH, B aToMax AKHX CTYNeHi OKHMCHEHHA 3a3HajJHu 3MiH.
¥V niBiit yacTHHI eleKTpOHHOro fanaHcy 3aMUCYOTh YHCJIO YaCTH-
HOK KO>KHOro eJIeMeHTa, 1110 BiinoBigae Ix KiJabKocTi v popmynax
BUXIAHMX pedyoBHMH. BiAnoBiAHO TaKy caMy KiJbKIiCTb YTBOPEHMX
YACTHMHOK 3alMCVIOTh y npaBiit yacTuHi. Hag KoKHOH0O 3 HMX
MO3HAYAKOTH CTYIEeHI OKMCHeHHA. (3a UMM npaBujoM 6yJio cKaajae-
HO PO3IJIAHYTHH BHILE eJeKTPOHHHII 0ajlaHC OKHMCHO-BIAHOBHHX
peakuiit mixk Kynpym(Il) okcunagom i BogHEM. )

ITpasuano mpeme. Biazarwun ejJeKTPOHM, YACTHMHKH 36iabury-
IOTh CBill CTYIIiHb OKMCHEHHH, & MIPHEAHYIOUH — 3MEHIIYIOTh.

Hanpukiaan, B AkKiiick i3 peakuiil cTyniHb OKMCHEHHA aTtoma
Hirporeny aminuBcsa 3 +2 Ha +4. Ockiapku +2 < +4, To Bigdyaocsa
36inblWeHHA CTYTIEHA OKUCHEHHA, L0 MOXKJIHBE 3a YMOBM giddavui
eseKTpoHiB. Byso BignaHo 2e:

+2 +4
N-2e >N

k1o x B AKilick i3 peakiIliii cTyniHb OKHCHeHHA aToMa Hitpo-
reHy 3MiHuBcA 3 +3 Ha +2, a +3 > +2, TO Ma€ Micue smMeHWeHHA
CTYMeHA OKMCHEHHsi Ha 3, 110 MOYKJIMBe 3a YMOBM NPUEFHAMHA
3 esleKTpPOHIiB:

+3 +2

N +3e - N
Hpaz.mﬂo wemeepme. flkuio HaliMeHLIe CIiJIbHe KpaTHe OJs#
yucaa Bm.‘uaﬂux' Ta NpUESHAHUX M1 Yac OKMCHO-BIAHOBHOI peakiiil
eJIeKTPOHI1B MOJALTHTH I10 Yepai Ha KOKHe 3 HUX, TO 3HalizeHi yacT-
KM Bia AlTeHHA BiAnosizawThs kKoediuwienrTam. Ix caiag nucatu B
piBHAHHI peakulil 3xe6inbmioro mnepea GopmMyJs0l0 NPOAVKTY
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peakliil, J10 CKJajly AKOro BXOJAUThb €JIeMeHT 31 3BMiHeHHUM CTyIIeHeM
OKHCHEHHs aToMa. Po3risaHeMo Lie NMpaBuJIO, a TAKOXK 3aKpinumo
nomnepejaHi ABa Ha NPpHUKJajAl B3aeMoail ajlloMiHilO 3 KMCHEM:
0 0 +3 -2
Al + 0, - Al,04

0 +3

Al - 3e — Al 3 4
0 -2 12
0,+2 + 2¢ — 20 4 3

3a A0MOMOro0 eJIeKTPOHHOro HasaHCcy 3HAXO0ANMO KoediieHTH
4 i 3. JIBa pizuux koediuieHTH nepea oaHiew (GopmyJsa0i0 A1203
IIOCTABHTH He MOKHa, TOMY 3anuiueMo ix nepea hopMmyiaMu pe-
areHTiB:

4Al + 30, — Al,0,

3anucasmu kKoediunieHTH nepea popmysiamu peareHris, bauu-
Mo, 110 nepej (hpopMyJIOI0 OKCHAY He BHcTauae Koediuienra 2, 1106
3anuc BiANoBigaB 3aKOHY 30epeKeHHA MacH PeYoBHH, a MiK JiBOIO
Ta NpaBoIO YacTHHaAMM Ov.iia O He CcTpisKa, a 3HAK «=»:

4Al + 30, = 2Al,0,

IIpouecu okucHeHHA, BitHOBJeHHA. OKHCHHKH Ta BIAHOBHHKH.
IIi TepMiHM € LIMPOKO BXKHUBAHMMH XAPAKTEPUCTHKAMMU OKMCHO-
BIIHOBHMX peakKlliii i crocyioThCcA Bijaaui Ta NpHEAHAHHA €JIEKT-
POHIiB.

IIpouec 6idda4i eNeKTPOHIB NPHHHATO HA3HBATH OKUCHEH-
HAM, & IPOLEC NPUECOHAHKA — 6i0HOBNLEHHAM.

Y poarisHyTOMY NpUKJaai B aroMa AJOMiHi0 BigdyJiocs okuc-
HeHHs, a B aroma OKCHUIreHy — BiJIHOBJICHHS.

IIlono OKMCHO-BiAHOBHMX MpolleciB, TO KpPiM OKHCHeHHA ii
BiJIHOBJIEHHA BXKMBAIOTh illle TepMiHN BiIHOBHHK Ta OKMCHHK.

BidnoéHux — 1e yacTHHKA (ATOM 4YM HOH), 10 BiIIA€ €JIeKT-
POHH.
OKucHUK — 1e YaCTHHKA (aTOM 4H iOH), L0 NPHEAHYE eJIeKT-
POHH.

TepmiHM 8i0HOBHUK TA OKUCHUK TIOIIHUPIOIOTH 1 HA PEYOBHHY, B
cKkaaji AKol nepebyBae uacTHHKA, HajlJleHa BIAHOBHHMH UM OKHC-
HHMHM BJacTHMBOCTAMH. Tak, cusbHuUMU 8I0HOGHUKAMU € MeTalH,
BOJIeHb, ByrJjeib, kapooH(ll) okcua, cuabnumu oxucHukamu —
KHUCeHb, HiTpaTHAa Ta KOHLIEHTPOBaHAa cyJb(paTHa KHUCJIOTH, rajaore-
HH TOILIO.
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YaarasibHuMO maTtepiajs naparpagda Ta nokay<emo BCi MOKJIHBI
3aMMcH i NO3HAUYEHHSA, 1110 CTOCYIOTHCA OKHCHO-BiJTHOBHOIO npoiie-
Cy HA NPHUKJIaJA]l B3aEMOil UMHKY 3 XJIOPHAHOIO KHCJI0TOIO:

0 +1-1 +2-1 0
Zn + HCl — 1ZnCl, + 1H,

0 . +2
-2¢ ) .
Zn — Zn 2 1 BiAHOBHHK, NpolLEC OKHCHEHHA
s 0 2
+2e .
2H — H, 2 1 oxkucHHUK, nMpouec BiAHOBICHHSA

BusnauuBmuces 13 KoedinieHramMu nepea dropmMysaMu Ipo-
AVKTIB peakuil (ue xKoepinientn 1, AKi y piBHAHHI He NMUIUYTH),
3piBHAEMO JIiBY YACTHMHY PIBHAHHA 3 NMpaBoiO 3a AOMOMOIOI0 KO-
edinienra 2 nepea popmynoro HCI:

Zn + 2HCI = ZnCl, + H,T

CkynanaHHsA eJIeKTPOHHOro dasaHcy noJerwye jgodip koedi-
LII€EHTIB v PIBHSAHHAX peaklliii (cnpobyiiTe B 3aBaaHHi 3 3ipouKoI0,
BMilieHoMy B pyoOpuui «IlepeBipre cBOl 3HaHHA», PO3CTABUTH
KoediuieHTH waaxom apudmMeTHyHOro 1060py i BN B 1IbLOMY OCTa-
TOYHO [IepeKOHAaETeCh).

3HaueHHA OKHCHO-BiIHOBHMX peakuiii. Boun BiairpaioTs Bax-
JMUBY POJib Y IpHUpoAai Ta npoMHucaoBocTi. Tak, OKHCHO-BIITHOBHUMH
€ OOMiH pe4yoBHH i AMXaHHA opraHiamis, rauTTA, PorocuHTe3. BH-
POOHHIITBO DAraThoX PeYOBHH I'PYHTYEThHCA HAa OKHCHO-BIITHOBHMX
peakuisax, HaIpHMKJaJd BHPOOHHMIITBO aMOHiaKy, HiTpPaTHOI, CYJib-
daTHol i xT0puaAHOT KHeJI0T, J0OYBAHHSA MeTAaJiB, JVriB TOLLO.

JleB Boaoaumuposuu [Incapiescbkuii
(1874—1938)

Bigomuit ykpaiHeskHil yueHHil y raayai
Ximil 3pobue BaroMuii BHECOK V po3podKy
Teopil OKMCHO-BIAHOBHUX npolecis. 3oKkpe-
Mma, JI. B. [Iucap;keBcbKHil BHCVHVB NTPHITV-
IIEHHA [1PO nepexij eJlIeKTPOHIB BiJ BilHOB-
HHUKIB 10 okncHukis. [Ipawosas npogecopom
v KuiBcbkomy noaitexuiuswomy iHeTHTvTi
(unui — Hauionanbuuii texniunmnii yvuisep-
curteT YKpainn « Kuisenkiuit nositex Hiuninii
IHCTHTYT»), BMILMX HaBYAIbHMX 3aKJajax
JHinponeTpoBcbKa, CTOAB 6iaf BHTOKIB
cTBOpeHHA IHCTHTYTY disuunoi ximii. a3
1927 p. OvB iloro aupexkropom (HuHi 1eit in-
cruryt HocHTh iM’a JI. B. IMucapixkescbkoro).
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* 3a 03HAKOIO SMIHU CMYNEHI6 OKUCHCHHA AMoMi6 XiMiuHI peak-
1il NoAiNAKTE HA OKHCHO-BITHOBHI — CYIPOBOAKYIOThCH 3Mi-
HOIO CTYIIEeHIB OKHCHEHHS aTOMiB eJleMeHTiB — Ta peakuil, mio
Bii0yBaroThcAa 6e3 3MiHH CTYNEeHA OKHCHEeHHHA.

* B OKMCHO-BiJJHOBHHX peaKllisiXx 3MiHa CTYNeHiB OKHMCHEHHSHA
aTOMiB UM HOHIB pO3rJA/aeThCA AK MpPOLec MOBHOTO Mepexoay
€JIEKTPOHIB BiJl MEHIU eJIeKTPOHeraTMBHOro aroma /A0 Oijblu
eJIeKTPOHeraTHBHOTO.

* OKkMCcHO-BiZIHOBHI peakuil — 1€ €JIHICTh IBOX B3a€MHO NPOTH-
JesKHMX npoleciB OKMCHeHHA (Biaaayi eJ1eKTPOHIB) Ta BiAHOB-
JeHHA (nmpHEAHaAHHA eJeKTpoHiIB). B OKHMCHO-BigHOBHIIi
peakilil 4McJ0 BigllaHMX eJeKTPOHIB [OPiBHIOE YMCAY
NpHEJHAHNX.

* B OKHCHO-BiAHOBHUX peaKIlifAX cyMa MO3NTHBHHX I HEraTUBHUX
CTYIEeHIiB OKMCHEHHS aTOMiB Ma€ OITHAKOBE YHCJIOBe 3HAYEHHS.

* B OKHCHO-BIJHOBHHX peakKUWifiX OKucHuk dicmae eJeKTPOHH,
8iOHOBHUK — 8iJJa€, BHACTIOK YOT0 OKUCHUK BIOHOBAI0EMbCA,
a BiOHOBHUK OKUCHIOEMbBCA.

* OKHMCHO-BIZJHOBHI peakIlil A0BOJII NOolIMpeHI B NpHpoAl Ta
NPOMHCJIOBOCTI.

E CTOPIHKA EPYNTA -

Y naparpadgi 6yno po3rnaHyTo npuknaan piBHAHbL OKUCHO-BIAHOBHUX
peakuii, Konu enemMeHT, aToOMU AKOro OKUCHIOKTLCA, U eneMeHT, aToMK
SIKOro BIAHOBANIOIOTLCA, BXOAATL A0 CKnagy pi3Hux pe4vosuH. Hacnpasai x
OKWCHO-BIAHOBHI peakuii piaHomaHiTHi. Cepea HMX € Taki, KON B peakuil
aToOMM TOro CaMoro enemMeHTa i OKMCHIOITLCA, 1 BIAHOBNIOKTLEA, abo X i
4aCTUHKaA-OKUCHWMK, i YaCTUHKA-BIAHOBHWK YTBOPEHi atoMamun pi3HUX
XIMIYHUX eNeMeHTIB, NPOoTe BXOAATL A0 CKNany oaHOro peareHTy.

MpoinCTPYEMO Le NpUKIagamMmn PiBHAHbL Peakuin.

MNpuknapg 1. Baaemogis xnopy 3 rapasvm po34nHOM nyry:

0 +1-2+1 +1 -1 +1+5-2 +1 -2
Cl, + KOH — KCI + KCIO; + H,0

BU3HauuBLLIN CTYNEHI OKUCHEHHSA aTOMIB XiMIYHWUX E1EMEHTIB Y UbOMY
piBHAHHI, 6a4nmMo, wWo 3miHK Biabynuca nuwe y Xnopy. MNpuyomy oavH
aTomM Mae nicns peakuii CTyniHb OKMCHEeHHA -1, a iHwKria +5. CknapnaemMo
enekTpoHHWn BanaHc:

0 -1
Cl+1e — ClI 1 5
0 +5 5

Cl-5& — Cl 5 1



AibpaHi 3a 4ONOMOroK enekTpoHHoro 6anawcy koediuieHTn 1i 5 cras-
nATLCA nepen dopmMmynamm NPOAYKTIB peakuii: 5 — nepen dopmynoio, ae
CTyniHb OKUCHEeHHs aToma Xnopy aopisHioe -1, tobto KCI; 1 — nepep
dopmynow KCIO,, y fKi CTynNiHb OKWUCHEHHA atoma Xnopy +5.
(3po3symino, wo nepen oaHieo popmynoto peareHTy xnopy Cl, He MoxHa
3anucaTtu ABa Pi3Hux KkoediuieHTn. )

3Cl, + 6KOH — SKCI + KCIO, + 3H,0

Mpuxknap 2. JobysaHHA KMCHIO PO3KNANAHHAM Kanin HiTpaTy nig Jac
HarpisBaHHA:
+1 +5 -2 +1 +3 -2 0
KNO;— KNO,+ O,

+5 +3

N +2e —- N 2 2
-2 0 4
20-4e - 0, 4 1

3BepHiTe yBary! B enektpoHHunn 6anaHc 3anucaHo He OAUH, a ABa
atomun OkcureHy. Lle TomMy, WO NPOAYKTOM peakuili € pe4YoBruHa MONeKky-
napHoi 6ynosu, a oNa yTBOPEHHA OaHIET ii CTPYKTYpHOI YacTuHkn, To6TO
Monekynu, NnoTpibHi 2 atommn Okcureny.

Ak i B nonepenHboMy npuknaai, AibpaHi MeToaomM enekTpPoHHOro
6anaHcy koediuieHTW cnia noctasuTtu nepen GopmMynamm NPOAYKTIB
peakuii.

2KNO, — 2KNO, + O, T

Taka pi3HOMaHITHICTb OKUCHO-BIAHOBHUX pPeaxkuin nae 3mory knacugi-
KyBaTuixHaTpwu Tunwu:

1) MiXXMONEKYyNsipHi OKMCHO-BIAHOBHI peakuii — peakuii, B AKUX OKUC-
HWK Ta BIAHOBHWK BXOONRTb A0 CKNany Pi3HUX peareHTis (Npuknanamu €
peakuii 3 OCHOBHOIro TekcTy naparpada);

2) aucnponopuitoBaHHA (CaMOOKMCHEHHA—CaMOBIAHOBNEHHA) —
peakuii, B AKMX aTOMKM OAHOro XiMIYHONrQ enemMeHTa i OKUCHIDKTLCA, |
BIAHOBNIOKOTLCH (HANPUKNan, B3aEMOAIA XNOPY 3 rapayYvuM Nyrom);

3) BHYTPIWHBLO-MONEKYNAPHI — peakuji, B AKMX OKUCHMUK Ta BiAHOBHWUK
BXOOATL A0 CkKnany OOHOro pearedTty (Hanpuknan, TepmiYHWiA po3knan
Kanin HiTpary).

MNEPEBIPTE CBOI 3HAHHS

1. [ToTpenyiitecs YV BH3HAYEHHI CTYVIEeHIB OKHCHEHHS aToMiBs,
Hanpukjaan Hitporeny, sa nasexennmu popmyaamu: N,, NO, NO,, NH,,
HNO;. V akiit i3 dopMya eTyvninn okicHeHHsA Hl'rporenv nmmnmtmu.
aB m{m — HaBHIMI?

2. Hanuwite piBHAHHA peakuiii XJJOPHAHOT KMCJIOTH 3 Martdiem i xJ1o-
PHAHOT KHCJIOTH 3 MarHiit okenaom. flka 3 peakiliii € OKICHO-BiAHOBHOIO?

3. HanmuuriTh piBHAHHA peakuii Mareioo 3 XJ0poM, CKAafiTh enek-
TPOHHHIT DAJTAHC TA PO3TJIAHLTE MPOLLECH OKMCHEHH i1 BiJIHOBJIeHHA.
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4, 3a HaBeJeHMMH CXeMAMHM HANHUIITL PiBHAHHA peakuiii, BUBHaUTe
ix THnH 3a BigoMuMH BaM kKJaacupikauniamu. Jlna okucHo-BiAHOBHMX
peakuiil HaNMIIITHL eJleKTPOHHNI OaaHe, 3a3HaUTe NPoIlecH OKUCHEeHHA i
BIIHOBJIEHH S, OKHCHHUK TA BIJHOBHHK:

Cu+ 0, — CuO
CuCl, + Fe — FeCl, + ?
HgO — Hg + 0,7

5%, PoabaBJsieHa HiTpAaTHa KHCJ10Ta B3aEMOJI€ 3 MU0, YTBOPIOIOYH Cilb
kynpyMm(II) uwirpar, sBoay Ta uirporen(ll) oxkcua. Hanumite piBHaHHSA
peakitil Ta 3aificHiTh 106ip KoediieHTIB HA OCHOBI eleKTPOHHOrO HasaHcy.

6%. ¥V naseaennx Ha CtopiHui epyauTa npukJajgax 3a3HauyTe OKHCHH-
KM Ta BITHOBHHKH, NPoLlecH OKUCHEeHHA TAa BiIHOBJIEHHSA.

§ 17 Tennosui edekT peakuil. EkaoTepMmiuHi
Ta eHAOTepPMIYHI peakuil

Ko)xHa peyoBHHAa 3a MOCTIHHMX TeMIepaTypH i THCKY BOJIOAIE
NEeBHUM 3anacoM eHeprii, AKYy Ha3MBalOTh BHYTPIIHBOI eHepriclo.
Ila eHeprisa CKJAJAa€ThbCA 3 eHepril XaoTHYHOrO TENJIOBOIO PYXY
CKJIAZIOBHX YaCTHHOK PEYOBHHH Ta eHepril B3aemoil 1{IMX YACTHHOK.

Tennaosi siBHIIa, IO CYNPOBOIXKYIOTH XiMiuHi peakuii. ¥V ximil
Ba’KJIMBOIO XapaKTepHCTHKOI XiMIYHHX peakliili € 3MiHa BHY-
TpilIHBOI eHepril pevoBHH y npoleci peakuii. IIpo Te, 110 11sa amiHa
BiagDyBaeThCs, NEPEKOHAEMOCSH, BHKOHABIIM JOCJIiAM.

Hocnio 1. ¥ cknsaHiil nocyAuMHI NpoBeneMo peakllilo Heii-
TpaJisauil avry Kucsaorolo. Peakuis BindbyBaeTbes 10CHUTH IIBUAKO:

KOH + HCI = KCl + H,0

IIOTOpKH}'BHIHCb A0OJIOHEe 0 CTIHKMN IIOCYAHHH, Biﬂ‘lyEMO. o
BOoHa crana Ttenysow. OTKe, LA peakllii CYNPOBOAMKYEThCH
BUAiIJeHHAM TEIJIOTH.

Hocaid 2. Y HanoBHEHiil KHCHeM
Ko0J061 crnaJiJuMo BYIJIMHKY, poa:Kape-
HY Ha nositpi (mana. 29):

C + 0, =CO0,T

ITicna Toro sAIK ropiHHA NPHIIH-
HHMTBCA, AOTOPKHEMOCH /0.JI0OHEK A0
CTIHKH MOCYANHY i BUABHMO, 1110 BOHA
Harpinacs, tobro i B niit peakuil
BigbOys1aca aMiHa BHYTPilIHbOI eHepril
pe4YoBHMH, HAaCJIAKOM YOro CcTajo
BHAiJIEHHA TeNnJO0TH B 30BHIILHE ce-
penosnine. Ha BiamiHy Bia mepiuoi
peakuil, cnocrepiranocsa TaKOX Mau. 29. lopinns Byrinas
BHJIiJIeHHA CBiTJIOBOI eHeprii. € eK30TepMiuHOK peaKill€lo
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CuO

Kpanenbku
BoaAMn

Ao peakui Micns peakuii
Ma.1. 30. Poskaaganus gyvupys(Il) riapokenay
€ eHJAOTEPMIMHOK PeaKILIC o

Jocaid 3. IlpoBegemMo TepMiuHe pO3KJAJAAHHA HEPO3UHMHHOIO y
Boai kynpym(ll) riapokenay, axkmnit godyaemo peakuicio odbMiny
MizK posumHaMu BianoBigHol coJsi ta avry. IIpodipky 3akpinumo B
aanui mwrrarusa (mas. 30) Ta nounemo HarpiBaTH. JIocHTb IIBHAKO
CTAHVTHCH BUAHMI 3MiHM — OJaKHTHHIT KOJip ocany rnoyHe 3MiHIO-
BATHCA HA YOPHMIi, a OJIHKYe IO OTBOPY NMPODIiPKH KOHAEHCYETbCHA
BojasiHa napa. Ili amiuuM € peayiabraToM pO3KJIAJAY HEPO3UHHHOIL
OCHOBM Ha OKCHJ 1 BOAYV:

t =70—90 "C
Cu(OH), —— CuO+ H,0

Sk daummo, peakuisa poakaaany kynpyvm(Il) riapokcuay Biady-
JlacA BHACJIIIOK HArpiBaHHA.

Orse, poOMMO BHCHOBOK, IO CAMOUYHHHO, 6e3 HaJAXOJKEHHSA
tenaot, Kynpym(Il) riznpokeua He poskiaagaerbesi. PoarnsiHyTa
peakilifi € NPHKJIAA0M peaKiiii, 1110 CYNIPOBOAMKYIOTLCA BOMPaAHHAM
TenJoTH.

CyTh TenJOBHMX fABHIL, L0 CYNPOBOXKYIOTh XiMiuHi peakruil.
Ilepen yTBOpPeHHAM NPOAVKTIB peakuil, 110 BigpisuawTbCH Bia
peareHTiB AK 3a XiMiUHMM CKJIaJlOoM, TakK i 3a TUMNaMH XiMiuHHX
3B'A3KiB, XiMiuHi 3B’A3KH B pevoBHHAaX-peareHTax IIiJl BIJIMBOM
pidHuX BHUAIB eHepril (TenjoBoi, CBiTJIOBOI, eJIEKTPHYHOI) pYiHHY-
1oTbesA. 1106 apyitnyBaTh OyAb-1110 B NIPHPOI, MOTPIOHO BUTPATHTH
NeBHY KiJbKicTe eHeprii. He € BUHATKOM 3 1LOro NpaBuJIa i pyiiHy-
BaHHA XiMIYHUX 3B’A3KiB y crionvKax.

_npm‘anai‘ne. IO AJsA pVilHYBaHHA 3B A3KIB MizK MoJileKyJaMH
(mx, napadiu, TBepanii Byraexkucanii ras, ILyKop TOI10) 10CTATHBO
HeBEJMKOI KiNbKOCTI TensoBoi eneprii. A 11100, He BAAIOMMCH 10
pPO3UHHEHHA, 3PYHHYBaTH XimMiuni 3B A3KM Mixk iloHamMu (HaTpiil
XJiopuj, MTHTHa coja TOullo), AOBOAMTHLCA BHTPaAdYaTH BeJHUKY
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KiJIBKiCcTh Tensopol eHepril (nmpuHaiiMHI Ha rasosiil nauTi Bam ix
PO3IIJIABUTH HEe BAACTHCH).

IlpoTte ocobauBicTh XiMiYHHMX peaKIliii B TOMy H noJiarae, 1o
nicaA pyilHYBaAHHA OJHMX XiMiuHMX 3B'A3KiIB 060B’A3K0OBO (hopmy-
IOTHCSA HOBI, i 11eii npolec CynpoBOAYKVETHCH BUAIJIEHHAM TENJOTH.
Ilinkom JsioriuHo nepeadaunTH, 110 PO3TJAHVTI NpoOTHJEKHi, ane
B3a€MOIOB’ sAi3aHi npoiecH notTpedyoTs Pi3HOI KiJIbKOCTI TenjJoTH.
fkuio Ha pyiiHyBaHHSA 3B'A3KIB y B3ATHUX AJIs peakiil peyoBUHAX
TeNJIOTM BUTPAYaEThCA MeHIle, Hix 11 BHAIIAETLCA MiJ Yyac yTBO-
peHHA XiMiuHHMX 3B’A3KIB y NpoayKTax peakuil, TO «3aJHILIOK»
TenjoBoi eHeprii BuAinAeTbCcA y 30BHiLIHE cepenoBuine. lle mu
cnocTrepiraay y nepiimMx ABox agocsjigax.

Axkmo K Tensora, HeoOXiaHa AJA pyYIHYVBaHHA XiMiuHMX
3B A3KIB y peareHrtax, rnepeBa’)kKa€ TeIlLioTy, L0 BHAIJIAECTBCAH Mmij
yac yTBOpeHHA XiMiuHHMX 3B A3KiB y NpoayKTax peakiii, To 6e3 no-
AaTKOBOI'O HAJAXOAKeHHA TernJioTH i3 30BHi B3aEMOifAi peHOBUH He
Bindbyaerbca. I[ToaiboHi peakuil MOKJIMBI JIHIIEe 3a paXyHOK BOMpaH-
HA aoaaTkoBol Kinbkocti tensoru. Ock uomMy Tperiit gocaia mu
MPOBOANJIM IPH HArpiBaHHIi.

[Toni6HO 10 TEenIOBMX ABHIL i Yac pO3UMHEHHsA PeYOBHH, TeIll-
JIOBI ABHIIA, L0 CYNPOBOAKYIOTb XiMiuHiI peakuil, 3ymoBJeHi
PIGHUUCI MIN Kiabkicmo menjaomu, AKy mpeba sumpamumu Ha
PYUHYBAHHA XIMIMHUX 36" A3KI8 Yy peazenmax, i Kiabkicmio menao-
mu, wo 6UAINAECMbCA NPU YMEOPEeHHI HOBUX XIMIYHUX 36'A3KI6 Y
npodyxmax xXimivHOI peaxyiri.

IIlsa pisanusa zaicrana HasBy Tenjgoporo edekry ximiuHol
peakuii.

sas .

Tenaosuit edpekT XimiuHOI peakuii — e KiaAbKiCTh TENJAO0OTH,
o BHAiAAEeTHCA a60o BOMpaeThca B pe3yabTarti Ximiunol

peakuii.

Tennosuii epekT peakuil 3a nocTiiiHOro THCKY Ha3HBaKTh
enmd.abnier peakilii i mosHauawTb AH (UNTAETHCS AeaAbTa-all).

B ogHux peakuisax uA pisHMLA ICTOTHA, AK Yy peakuil ropinusa
pidHMX BHAIB najsusBa, B IHUIMX — He3Ha4YHa, HaANpUKIAA y
peakuisax HeiliTpaaizauii.

Tennora BuMiproeTbes B Juxkoynax (Jx) i kinomxoynax (kJx).
Tox OAMHMUAMH BUMIPIOBAaHHA TENJ0BOro ehekTy Tex € dxcoy.ni
Ta Kiaodxcoyai.

Kanacudikauisa peakxuiit 3a tenjaosum edexrom Xximiunoi
pPeakuili. 3a Takol O3HAKOIO, AK meniosuit epexm ximivnol
peakuyir, ix MoaiNAOTL HA eHJ10TepMidHIi if ek3oTepmiuHi.

Ennorepmiuni peakuii (Bia rpem. endo — BcepeanHi) — ue
peaxuii, 1o Bia0yBaOTHCA 3 NMOTJIHHAHHAM TEeNJOTH.

95

e ———



Y po3rasHyTHX JAocjiaX TaKol peakKliew Oviao TepMiuHe
poakaanaHHa kynpym(Il) riapokecuay.

Ex3orepmiuni peakuii (Bij rpell. ex30 — Ha30BHi) — 1e peak-
uil, mo BiAGYBAKOTHCHA 3 BHAIJIEHHAM TeNJOTH.

Y po3raaHyTHX NepulIMX JABOX Jjociaigax Biadyamcsa eK3o-
TepMiuHi peakuil. ¥Yci peakuil ropiHHA pe4yoBHH € eK30TepPMiuHM-
MH peaKIliAMH.

AH moske HabyBaTH gogaTHoro (sanucyors +AH) ado Bia'emHo-
ro (sanucyiorb —AH) anaueHHsn. Akwo AH € 104aTHUM YHCJIOM, TO
e O3Havae€, 110 BHYTPIiLLIHA eHepria pedyoBHMH micasa peakuil,
MOPiBHAHO 3 BHYTPilIHbOIO €HEPri€io peuoBHMH N0 peakuil, 36iab-
mnaacsa. Ile MoxkaMBO aHIIe 3a YMOBH BOMpPaHHA TEIJIOTH, TOOTO
nia uac endomepmivnol peaxyii. ko x AH € Bin'eMHUM YHCIIOM,
TO, HABHNAKH, BHYTPILIHA eHeprisa pe4yoBHMH micasa peakiuii,
NMOPiBHAHO 3 BHYTPILIHbBOK €Hepri€io peyoBHMH A0 peakllii, 3MeH-
musacsa. TobTo neBHa KiJIbKIiCTh TENJIOTH BHAIJIHJIACA B 30BHIIIIHE
cepeloBHIIle, IO BJIACTHUBO exKsomepmivHum peaxuyiam. OTtixe,
poOMMO BMCHOBOK, IO MeNA06Ull epexm XiMivHOT peaKkKuyir
JOPIiBHIOE PI3HUYT MiN BHYMPIWHBOW enepzicln npodyKkmie peakyil
ma 6HYyMPpIiUIHbOKW eHepPZien peazeHmia.

Ho peui, Ovab-sika XxiMiuHa peakilisa NpU3BOAMTL J0 PYIHHYBaH-
HA OJAHHMX Ta YTBOPEHHA IHIIMX XimMiuHHMX 3B’A3KIB, VTBOPEHHHA
HOBMX Pe4YOBMH, ajle He HOBMX aToMiB. To KOJIH MM TOBOPMMO IIPO
VTBOPEHH#A MicjA peakllil HOBHX peuyOBHH, 1le 30BCiM He O3Hauae,
IO 3AiMICHEeHO 3anoBiTHY Mpil aaxiMikiB — go0yTO HOBY pe4oBH-
HY, A0 CKJajAy fAKOl BXOAATHL aTOMH XiMIiYHMX eJIeMeHTiB,
BiAcyTHIX y ckKnaai peareHtiB. JloOyBaHHAM iHIIMX XiIMIuHMX
€eJIeMEeHTIB XapaKTepHU3VIOThCA sAllepHi peakuii, a He ximMiuHi.

Tepmoximiune piBHAHHA peakuii. JloHenaBHa TenoBHil eeKT
ximiyHOI peakiii 3anucyBasn Ge3nocepeaHbO B PiBHAHHI peakuil
nicaa XiMiYyHMX (opMyJ NPOAVKTIB peaklii 31 aHakoMm muioc,
AKIIO peakKllisa ek3oTepMmiuHa, ado 3i 3HaKOM MiHyC, AKIIO peakKilis
eHJAO0TepMidyHa.

Huui Tennosuii epekT XimiuHol peakuil B pasi HeobxizuHocTi
NPUIHATO 3alIHCYBATH Yepe3 KpalKy 3 KOMOIO B OJIHOMY PAIKY 3
MOJIEKYJIADHUM PIBHAHHAM peakl1lil. Ile Tomy, 1o B cyuacHii ximil
TeNnJIOBUI1 e(heKT po3rsilaloTh 3 MO3HILI1 30iIbIIEHHA Y4 3MEHIIeH-
HA BHYTPIIIHBOI eHepril peyoBHH BHACJIJOK peakilil. 30i.1bweHHA
GHYMPIiWHbOT eHepeil v NPOAYVKTIB peakilii NOPiBHAHO 3 eHeprieio
PEareHTiB BBAYKACTbCA NOSUMUEHUM MENA0BUM e(erxmom eHAo-
MEePMIHHOT XiMIYHOT peakxuyii, eAUNUHA AKO020 NOIHAYAEMbCA 3i
JHAKOM NAOC, A 3IMEHWEHHA — HE2AMUBHUM MENJI0BUM ePeKmom

€K 30MePMINHOL XiMINHOT pearyil, | 6equnuUHa 1020 NOIHAYAEMBCA
3i JHAKOM MiHYC.
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PoarasaHeMo 1e Ha KOHKPETHHUX MNpPHKJagax BiAOMHMX Bam
peakiliii, 3ayBa’>XMBIIM, 1110 B PiBHAHHI 3A3HAUAETLCH TEINJIOBHI
e(heKT 3 PO3paxXyVHKY Ha KiJbKIiCTh PEUYOBHH, 3aliAHHMX V XiMiuHil
peakuiil, a He Ha 1 MOJIb NPOAYKTY 4UHM IIPOAVKTIB peakiLil.

Ipukaan 1. Sk TepMiuno posksacTi magaxir?

Manaxit — ue MiHepaJs, cKJaa AKOro nepeaae ximiuxa opmy-
aa Cu,(OH),CO,; [docuTb TPOXHM HOro HarpiTH, sk NOYHHAETHCHA
peakiisa po3kgany:

Cu,(OH),CO4 = 2Cu0 + H,0 + CO,; AH = +47 k]lx

TennoBuii epekT 1iel peakuil 3i 3HaAKOM ILJIIOC O3Ha4dae, L0
BHYTPIUIHA eHepria pe4yoBMH nicasa peakuil 30inbuiniaca Ha
47 k]Jlx. Tox y npoueci peakuiil Binbynoca BOMpaHHA TEILIOTH, 1110
€ O3HAKOIO eHJA0TepMiuHOI peaKILii.

Hpuxaan 2. flk BiabyBaeTbcsA ropiHHA MeTaHy B KHCHIi?

IIa peakuis € ex3orepmiuHOwO ii BiabyBaerbca 3 BHAITEHHAM
3HAYHOI KIJBKOCTI TenjgoTH, HA 4YOMY ii I'PVHTYEThCHA LIHPOKe
BHKOPHCTAHHA MeTaHy (OCHOBHOI CKJIAAOBOI HACTHMHH NPUPOJIHOTO
rasy) ik najibHoro.

3anuwmemo moJiekyJasipHe (1) Ta tepmoxiMiuHe (2) piBHAHHSA
i€l peakuii:

CH, + 20, = CO, + 2H,0 (1)

CH, + 20, = CO, + 2H,0; AH = -891 k]I (2)

TennoBunii ehpekT 31 3BHAKOM MiHYC O3Hauae, 11O M1 Yac peakuil
BHVTPIillLIHA eHepria peuoBHMH 3MeHumnaaca Ha 891 kll:x i came
CTIJIBKH TernJIOTH BHAIJIAETbCH B 30BHILIHE cepepoBHILE MMPH
cnajwBaHHi 1 MoJb MeTaHy i1 yrBOopeHHI 1 MOJbL BYIVIEKHCJIOrO
raay it 2 moub Boan. Toxk s peakuis eksorepmiuHna.

JJis 4oro po3paxoBYHTh TelJIOBHII edeKT XiMiuHOI peakiuii.
Tennosi epexkT XiMiuHHMX peaKiliii BUZHAUAIOTH eKCITIePUMEHTAab-
HO 3 PO3paxyHKY Ha KiJIbKiCTh peYOBHHH peareHTiB UM NMPOAVKTIB
peakuil 3riiHO 3 MOJIEKYJIAPHUM piBHsaAHHAM. Peakuil npoBoaarTs y
crneuniajibHOMY npusaii Kaaopusempi, abo »x odbUMCIIOIOTL Teope-
TH4YHO. Ile nmorpibHO He anuIe AJA HAYKOBHMX LiJeil, a it aasa
NpaBMJIBHOro Ta 0e3NevYHOro NpakTHYHOrO BHKOPHMCTAHHSA €K30-
TePMIiYHHUX Ta eHJO0TepMiUHIX peakiliii. 3o0KpeMa, NaJMBO CHaJlo-
IOTh V BeJMKHX KiJBKOCTSX 3 Pi3HOIO METOI0 — JUIA OJAepPKaHHA
Tenja, AJA NMepeTBOPeHHA HOro Ha eJeKTPHUHY eHepriio, AnA BH-
KOHaHHA MexaHiuHol poborn Touo (man. 31). Bee ue rkeposani
npoilecH it 415 ix 6eaneuHoro nepediry noTpidHo 3ailicHIOBATH TOUY-
Hi po3paxyHKH Ha OCHOBI TEIJIOBUX e(eKTiB XiMiuHNX peakitiii.

I1pu nposenenni v npomucioBuUX Macmradbax eHAOTEPMIiUHIIX
peakuiii (1o6vBaHHA HeralleHOTroO BallHA TEPMIYHHUM PO3K.1aA0M
KaJblLiil KapOoHATY, BIAHOBJIEHHA METaJiB i3 pyv/a TO0) SHAHHA

97



Maua. 31. [IpakTiuHe BUKOPHCTAHHA
eK30TepMiuvHUX peakiiiii

TenJaoBoro e)eKTy peakiliii Ja€ 3MOry CTeXXHTH 3a THUM, 11100 He
TpanuJgocda HeDaXXaHOTr0o OXOJIOAYKEeHHHA i peaKllid He NPUIIHHU-
JacH.
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naIs eMo rnNiCYMKN

Yei peyoBMHH HaAijNleHI BHYTPILIHLOIO €HEPri€w, IO CKJa-
AAa€eTbhCA 3 eHepril TenJoBoro pvxy i1 edeprii Bzaemoail ckiago-
BUX HACTHHOK PeYOBHMHH.

ITig uac ximiuHKMX peakuiii ciocTepiraeTbcia 3MiHAa BHYTPIIIHBOI
eHepril peyoBHH BHAaCJiAOK pVIIHYBAHHA XiMiuHMX 3B’A3KiB,
BJIACTHBIIX PeYOBHMHaAM-peareHTaMm, Ta YTBOPEeHHA HOBHX XiMiu-
HHUX 3B’A3KiB, NpHTAMAHHHMX NPOAVKTAM peakiLii.

Pisunua Mixk BHyTpilIHBOIO €Hepriewo NpoAyKTiB peakuii i pe-
areHTiB HA3HBAETHCA TeNnJaoBHMM edeKToM XimiuHOT peawiil
(nosnauaersca AH), akuil BUMIipIOEThCA B JXKOYJIAX abo Kijo-
AYKOYJAX i XapaKTepUaye KiJbKiCTh TENJA0TH, L0 BUALIAETHCA
a0o0 BOMpaeTbeA nia yac xiMiuHol peakuii.

3a TenJoBuUM edekKToM ximiuui neawniiy wrnacu@dikvioTs Ha
eK30TepPMIYHI H Ciaoianiibidi 1 A



« Ex3oTepmiuHi peakKuil cYynpoBOAKYIOThCA BHAIJEHHAM TeILJIO-
TH, eH/IOTepMiuHi — BOMPAHHAM TeNnJIOTH.

e BesMUMHY TernJoBoro e)eKTy eHAOTEPMIUYHHMX peaKllii sanucy-
IOTh 31 3HAKOM IJIIOC, a4 eK30TepMiYHUX — 31 3BHAKOM MiHYyC.

o PiBHAHHA peakllil, B AKOMY 3a3Ha4YeHO ii TerioBuii epeKT, Ha-
3MBAETbHCA MEPMOXIMIHHUM PDIBHAHHAM.

MEPEBIPTE CBOI 3HAHHS

1. ITosicHiTH, YOMY O/IHi peakilil CVIIPOBOAMKVIOTHLCSH BHIAIJIEHHAM Tel-
JI0TH, iHLIi 3K — 11 BOMpaHHAM.

2. [JaiiTe BUBHAYUEHHSA TeNnJ0Boro e)eKTy XiMiuHoOl peakiiil Ta HaBeaiTh
KJaacupikauio peakiiii 3a uielo o3Hakolo.

3. 3a HaBeleEHMMH TEePMOXiMiYHHMH PiBHAHHAMH PO3NoAiaiTL peakiii
Ha eK30TepMiuHi i1 engoTepMiuHi:

a)S + 0, = S0,; AH = -297 k]l
6) 2CO + O, = 2CO,; AH = -566 [x
B) 2H,0 = 2H, + O,; AH = +286 xk]llx

4. ¥V peayabraTi B3aaemoJiii 1 MoJib BOAHIO i 1 MOJIb XJIOPV VTBOPIOETH-
ca 2 monsb riapored xjopuay it Buainsersca 183,6 kll»x Tensoru. Ha-
NUMIiTHL TepMOXiMiuHe PiBHAHHA W€l peaKilLii.

5%, OGumncaiTe TengoBHil edeKT peakilii ropiHHsa ByrJjeuw Ta Ha-
nuIiTe 11 TepMoxiMiuHe piBHAHHSA, AKILO BilOMO, 1110 NPH CHAJIOBaHHI
ByrJenio macoi 3 r suainasierocs 32,85 kIl Tenaoru.

§ 18 LsuakicTe XiMiYHOT peakuil. 3anexHicTb
WBUAKOCTI XiMIYHOI peakuil Big pPi3HUX YMHHUKIB

INonaTrTa npo mBHAKICTL Ximiunol peakuil. PisuuHMil 3amicT
NOHATTA weudxkocmi Bam Bigomuii. ¥ ¢isuui ue NOHATTA O3HAYAE
IMJaAX, NpoHAeHMHI TiJIOM 3a OAMHHIIO 4Yacy. A 110 O3Ha4dae
WBHAKICTB V Ximii?

IIeuakicTs y ximil o3dHauae TpHUBaJicTh NepeTBOPEHHA OJAHMX
peuoBuH Ha iHwi. [Ipuranaiire, 110 nepeTBOPeHHA JAYTy il KHCJIOTH
Ha cinb i Boay BizdyBaeTbcsa MHUTTEBO. [Ilo6 aobyTH cink i Boay
Baaemojico kynpym(Il) okcnay i3 posbaBiaeHOIO Cy1b(hPaTHOIO KHC-
J0To10, norpiéHo kKiabka xBuauH. CpibuHi BHMpoO6H 3 uacom
THMAHIIOTHL, 00 Ha noBiTpi BiAOyBaeTbCA OKMCHEeHHHA cpibia
KucHeMm. TpusasicTe miei B3aemojil 3a KIMHATHOI TeMmepaTtypH
00uMCJII0EThCA MicAnAaMH (Ma. 32).

IIloitHo MM HaBesH HAATO 3arajibHe MOPiIBHAHHA TPHBAJOCTI
nepeTBOPeHHA OAHMUX PEeYOBHH Ha IHIII Ta mepecBiAYHMJIHNCH, L0
nepedir XiMiuHHX ABHI XaPAKTEPH3YETBCA BEJIHKOK Pi3HHIIE ¥V
yaci. [I[o6 3maTn TOuHO, a He NPHUOJN3HO, CKiJIBKH Yacy TPpHBAE
nepeTBOPeHHA OJHHX PEeUYOBHH HA iHIII Ta HACKIJILK I HIBHAKO BOHO
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Ma.. 32. [Mpukaaan pidHitx 3a TPHBAJICTIO
XIMIUHIX ABMHIIL

3aKIHYYETHLCS, BBEAEHO MOHATTA WBIIKICTL XiMiuHOT peakuil (Ax
y hizuui, nosHavaeThes JaTHHCHKOIO JiTEpoOIO v).

[IBnaKicTs XiMiuHOT peakiii OB A3VIOTH i3 KiAbKICM IO pevosu
HU pedzenHmy, Wo npopeazysas, vu Kiabkicmio npodykmy peaxuil.
Wo Yymeopusca 3a 00uUHUY0 vacy 8 neHomy 00'cMi peaKuiitHozo
npocmopy. SIK10 Bci peareHTH nepedypaioTh vV
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cTaHi, TO OGUHMCJEeHHA 3A1HCHIOIOTL Ha 1 J1 pO3UMHY, KiJbKiCcTh pe-
YOBHMHH BHPAa’KalTh Yy MOJIAX, & 4ac — y CeKyH/Jax.

HanpukJjaaa, A0 peakilil BMicT 0JHOro 3 peareHTiB CTAHOBHB
5 moJsb B 1 1 po3unHy. lle moskHa 3anucatn 5 moas/J (unrtaerbes
moJb Ha JiTp). Hepea 6 c itoro Bzaemoii 3 iHILIMM peareHToM BMiCT
peareHTy AOpiBHIOBaB 2 MOJIb/J. 3a HABEJICHUMH JaHMMM 3 sACy-
€MO, AKa KIJbKICTh peareHTy 3 po3paxvHKYV Ha 1 J1 po3uMHy BUTpAa-
yaJjsiaca 3a 1 c. Jlna uboro:

1) obuncaumMo 3MiHY KinbKocTi pedyoBHMHHM 3a BKasaHMM
NpPOMiKOK yacy:

D MoJIb — 2 MOJIb = 3 MOJIb;

2) nmoaginuMo 3HAIAEHY KiJbKiCcTh peyoBMHHM Ha d4ac rnepebdiry
peakiii, To6to Ha 6 cekyHI:

3 moab/n:6c¢c=0,5Moab/1 - cC.

3HalifeHa yacTKa BiJ niJleHHA nokaaye, mo B 1 11 peakuiiiHol
cymimi mwocekyHau surpauasocs 0,5 Mmonb peuoBHHH.

Cnia sazHauuTH, 1110, KPiM MACOBOI YACTKH PO3YHMHEHOI PeUYOBH-
HHM B PO34MHI, i1 BMiCT MOHa BHpa’>KaTH KOHUeHTpauicw. Tak,
MOJISIPHA KOHUHEeHTPAaUisa NOKAa3YeE, CKiNbKU MONIE POZHUHCHOT peyo-
8uHu micmumbes 8 1 a1 poswuny, i Ma€ OAMHHUILIO BUMIipIOBAHHSA
MOJb/J. 36eprimeb yeéazy, 110 B HABeA€HOMY IIPMKJIaJi BMicT poa-
YMHEHOI PeYOBHHH TAKO’K OyB BHpasKeHHIi y uMXx oauHuuax. Todro
BiZl caMOro noyaTKy iHIJI0CH PO MOJSPHY KOHLUEHTPALiI0 peYOBH-
Hu. Ha mniacrasi uwsoro chopmysioeMo BH3HAUYEHHSA MIBHAKOCTI
XimiuHol peakuii:

IIsuakicTe ximiuHOY peakuii — e 3MiHa KOHUEeHTpauii ogHOo-
ro 3 peareHTiB 4M OJAHOro 3 MPOAYKTIB peakuil 3a OXHMHHIIO
yacy npH He3mMiHHOMY o00’emMi romMoreHHol CHCTEeMH, L0
CKJIAJ1A€THCA 3 peareHTiB Ta NPOAYKTIB 1X B3a€eMo/Iil.

I'omoreHHicTh (OZHOpiAHicTb) XiMiuHOI peakuil AK cHCTeMH
BKAaasyve, 1110 B3aEMO/1iA BiadyBaeTbCA B YCbOMY 00'€Mi OHOUYACHO.
Hns obunciaeHHA IIBUAKOCTI Takol XiMmiuHol peakilil Tpeba 3aMmiHy
KOHUEeHTpallil peyoBHH, BHPAMXKEHY B MOJIb/J, MOAIJIUTH Ha 4Yac y
CeKVHAAaX, MPOTArOM AKOro 1ia 3MiHa Binbysanacs.

BianosinHo 10 1boro podbMMo BHCHOBOK:

Jna BH3HAYeHHS IIBHJIKOCTI OMOreHHOI XimiuHol pearuil
noTpibGHi 7aHi NMpPo KiJaBKicTh PEYOBMHH peareHTty, 110 BUTpa-
THBCH, YH KiJbKiCcTh pe4YOBHMHH NPOAYKTY peakxlil, o yTBo-

PHMBCH 3a 4yac 11 NpoBeleHH A, BHPa’KeHi B M0Jb/JI, Ta TPHUBA-
JieTs XiMiuHOT peakiil, oOOUHCIIeHY B CeKYHIaX.

101



Briiue JeAKHX UHHHHKIB Ha IBMAKICcTH XimiuHol peakuii. ITo-
HATTA KOHUCHMPAYIA XapaKTepU3ye BMICT PO3UYHHEHOI peUYOBHHU B
PO3UMHI, TOMY 11€ TIOHATTH HEe BAKHBAIOThH CTOCOBHO PEUYOBWUH, 1110 IIe-
pedyBalOTh yV TBEPAOMY arperaTHoOMY CTaHi, — JJIA HUX BM3HAYa b-
HHM UMHHHKOM IUBHJAKOCTI peakllil € rJolla rnosepxHi pearexry.

Bnaue nJouli KOHTAKTY peareHTiB Ha WIBH/AKICTL XiMiuHOI
peakunii. Ilasa TBepaMX pedvyoBHMH WIBHMAKICTE XimMiuHOI peakuii
3aJIe’KMTh BiJl 3arajibHOl IJIOLI B3aemMoAil peareHTiB: uMM Oinblua
NOBEpPXHs 3ITKHEHHA peareHTiB, THMM IIBHAIIEe BiadyBaeTbhbcH
B3a€EMOJiA.

IITo e cnpaBai Tak, BU IIePEeKOHAETECHA MiJ Yac BUKOHAHHA 3aB-
nanua 1 snaGopamoprozo docaidy 5, BKa3iBKH 11040 NPOBeAEeHHSA
AKOro MictaATbCA B pyopuui «CropiHka npupoaoaocaifHUKa» .

Bnaue rtemMneparypH Ha wmBHAKicTh Xximiumoil peakuii. Ilpo
icTOTHHII BOJAUB memnepamypu Ha MBHAKICTE XimiuHOI peakiuil
cBiguaTh TaKi naHi moao peakuii Mizk BOAHEM i KMCHEM 3 YTBOPEH-
HAM BOJAH. 3a KiMHaTHOI TemMmneparyvpH WIBHMJAKICTE peakiil
HACTINIBKY MaJia, 1110 peakilisi NIPAKTHYHO He BiiI0yBaeThCH. 3a TeM-
neparypun +500 °C peakuis Tpusae 50 xB, 3a TemnepaTrypu
+700 °C — BiabdyBaeTbca MuTTEBO. [IpHragaiitTe, mo mia uac
HarpiBaHHA BHAiJIEHHSA BOAHIO V peakilil 3ajisa 3 KMCJI0TOO Bigby-
BaE€ThLCA Habararo IBHALIe, Hix O6e3 HarpiBaHHA.

Bniaus npupoan pedyoBHMH HAa IWIBHIAKicTh XimiuHOl peakuil.
Heabuakuii BNJAMB Ha IIBHAKICTL XiMiuHOI peakuil Mae Takomx
npupoaa peyosuH. I[Ipuragaemo ta nnpoeaeMo J0cCaijg, AKHII BUKO-
HyBanu y 8 kJjaaci mig yac BHUBUEeHHs XiMiUHHMX BJIaCTHBOCTeEIi
KHCJIOT, a caMe, IX B3aEMOJIi10 3 PIBHMMH MeTaJlaMH.

IlepeBipuMO 3aj1€KHICTb IIBUMAKOCTI peakilil MeTaJsiB 3 KMCJIO-
TOIO BiJl IPUPOAH MeTaay AOCJIAHHM LIJIAXOM.

Hnsi uboro HaM 3Hag 0O ATSHC A: 3 npobdipku, poabasBiieHa
cyabdaTHaA KHMCJIOTa, Mar”HieBa crpiuka, rpaHyJjH IIHHKY Ta LIMAa-
TOUOK 3anisa, AibpaHi Tak, 00 NoBepxHi KOHTAKTY B MeTAJiB
Oyau npubJIM3HO OAHAKOBI (noMipkylume, HACKIAbKU Y€ 8AX.1UBO0 8
danomy excnepumermi).

Y tpu crakauu (maJs. 33) Haasaemo no 20 M posbaBiieHO] Cy.Jib-
haTHOl KHcaoTru. V nepuuuii nomicTuMo Mardiit, y apvruaii —
ILMHK, y Tperiii — 3anizo. CnocrepiratTumemo, siK V TpPbOX
cTaKaHax BiJpasdy poanodanaincsa XimMiuHi peakiii, npo 1o CBiAYMTL
BHAIJIEHHA MyXUPILiB BOAHIO:

Mg + H,S0, = MgSO, + H,T
Zn + H,80, = ZnSO, + H,T
Fe + H,SO, = FeSO, + H,T

BoaHouac criocTepexxeHHsa nokaaye, o 1i peakiii BindyBamoTh-
cA 3 pi3HOIO LIBHAKICTIO.
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Maxn. 33. l'Ipupo;m peareHTiB BIJIMBae€
Ha II]BII,’IKI(‘TB \l'\-ll‘lHl'lX peﬂl{lllll

vy > v >ug

PosbaBiMoO BMICT KOYKHOro cTakaHa BOJOI BABIYi it nobaunumo,
[0 B VCiX cTaKaHaX IIBHJAKICTb XiMiuHOI peakKIiilil amMeHIINJacsH,
npoTe 3arajibHa TeHaeHuis v, ~ v, - vy 30eperJacs.

Takum YHHOM, AOCJHIAHHM LIJAXOM AiCTAEMO MiATBEepPAYKEeHHA,
IO MPHPOJA pearviounux peuoBHMH HAJEeXUTh A0 UMHHUKIB LIBUJI-
KocTi XxiMiuHOT peaKii.

Bnaue karanaizatopiB Ha wIBMAKICTHL XiMmiuHol peakuii. IIpo neii
YMHHHUK BH JOBIJajJIMCA HAa CAMOMY MOYaTKY BHBUEHHsA Ximiil B oc-
HOBHill mIKoJIi, KOAHM A00VBaJH KHCEeHb 3 TiIpOreH NepoKcHay.
liaporen mneporcua H,0, — Hecriiika cnojgyka, fKa 3 4yacom
CaAaMOYMHHO PO3KJIAJAaEThCA HA BOAY i1 KHCeHb (Ha cBiTJ/Ii 1eii npouec
BiaOGyeBaeThbes MIBHALIE, TOMY JiKapCchbKHil nmpernapar nijal Ha3BOO
«Ilepeknc BOAHIO» — PO3YMH 3 MACOBOIO YACTKOIO I'iAPOreH nepokx-
cuay 3 Yo — 30epirailoTh V CKJIAHOMY I1OCYAiI TEMHOrIO KOJIbLOPY):

2H,0, = 2H,0 + 02T
SIkuio K 10 HbOro JoaaTH HeGaraTo (Ha KIHYHKY IOMaTe d) MaH-

ra(IV) okenay, To mIBHAKICTH peakllii apocTae B JECATKH pasiB
(man. 34).

Maua. 34. Ilocaia, 1o niaTBepaxye BILIHB
KaTa 1i3aTopiB Ha HIBHAKICTbL XiMiuHHX peariiii

103



KaranizaTopH NpHCKOPIOIOTH IBHAKICTE KATAJITHYHHMX pe-

= a

axuii (peakuii, mo BiZ6yBaloThCA 3a HAABHOCTI KaTaJiizaTopa).

Bnaue ocBiTJeHHA HA WBHWIAKICTL XiMiuHOY peakuil. ¥V aeakux
BHUIIAJKaX Ha WIBHJAKicTh XiMiuHOI peakuil BJiMBa€ iHTEHCHBHICTDL
OCBiT/IeHHA cyMilIi pearyioumMx pedoBHH. ¥ TeMpsABi, HaANpHUKam,
MeTaH B3a€EMOJI€ 3 XJIOPOM MOBiJNbHO. AKLIO0 K peaKliiiHy cyMila
MOMICTHUTH MiJ NpAMe COHSAUHEe CBiTJIO, peaKllisa BiadyBaTuMeTbhCs
HACTIJILKYM IIBHUIKO, 1110 CTaHeTbCcA BHOVX.

IIpo BNIMB KoHyenHmpauyii peazenmis Ha LIBUAKICTb XiMiuHOI pe-
akuil gigHaliTecs, BUKOHABIIM 3aBAaHHA 2 1abopamopHozo docaidy 5.

Jla1st wvoro noTpiOGHI 3BHAHHA NMPO WBHIAKICTH XiMiyHO1 peakii. Bea
BHKOPHUCTAHHA 3HaHb PO IIBHAKICTH XiMiuHOI peakuil Ta 11 3MiHY
Mig BINJIMBOM Pi3HHMX YHHHHKIB He 00XOAHTLCA »KOJHe XiMiuHe BH-
pobHHIITBO. TeopeTHUHMMM OOUHCIEHHAMH TA eKCITePUMEHTATBHUM
WISAXOM JA00MpaloTh KOHUEHTpauilo, TeMiepaTryvpy, IJjoly
B3aeMoAil TBepAMX pedyoBHH, V padi HeobXigHocTi — KataJjizatop.
Ile HeoOxinHO aasA Toro, od ximiuHa peaklulia Biadysasaca 3 10-
CTATHBOIO IIBHAKICTIO Ta 11100 VHEMOKJIHBUTH CAMOBIJIbHE 3yNTHMHEH-
HA peaKlil 4M 3aHaaTo MWIBHAKHI BHOyXxoHeDeanmeuHmnii mepebir
ximiunoro npouecy. Ilorim sBupimyoTh, #AK BiaBecTH 3aiiBy
KiflbKiCcTh TEenaoTH, AK 30iABLIINTH MJIOLY 3iTKHEHHA peareHTiB
Touto. 11i nnTaHHA HACTIILKHM BayKJIHBI, 1110 HUMH 3aiiMaeTbCcA OKpe-
MHI1 po3ain Ximil, AKNII HA3HBAKOTL XiMIYHOI KiHeMUKOIO.

3HaHHA Npo WBMJAKICTL XiMiuHol peakuil KOpHcHi i B NOBCAK-
A€HHOMY KHUTTI TI0oANHM. Tak, BCTAHOBJIEHO, 1110 3 HATPIBAHHAM Ha
kKo Hi 10 “C muBnakicTes peakuii 3diabimyverses B 2—4 pasu. 3Haio-
UM 1e, HEeBAXKKO MiagpaxyBaTH, Y CKiJZbKH pasiB 30iabmyerbca
IHIBH/IKICTh B3a€MO/i1 pe4yOBUH MPAJTLHOr0 MOPOIIKY 3 OpY/JAOM Ha
0is1M3HI nix yac HarpiBaHHA, Ta 3po3yMiTH, YoMy DaraTo BUpPoOiB i3
TKaAHHH, 1 HacaMnepea NMocTiJibHY 01JIM3HY, NEepPyTh 3a TeMIlepaTypH
80—100 °C.

Ianeki Bii 3HaHb PO XiMiUHY KiHETHKY, JIOAN 31aBHA KOPHCTY-
BaJINCcA 11 3aKOHOMIpPHOCTAMM: 1100 IUBH/IIE «TiAX0ANUJIO» TICTO, I10-
CYAMHY 3 HHM CTaABMJIH V Tellle Micue, a 11100 joBuIe 30eperti MoJo-
KO CBIXKHMM, TPUMAJIH I10I0 B XOJI0JHOMY MiCILi Ulf CTABHJIN I'IEYHK 3
MOJIOKOM ¥V XoJioaHY Boay. JloMoTKaHe noJioTHO Baluli npadadyci
BHUOIIIOBAIM HA COHIL, MTePioANYHO HAMOYYIOUH HOTO0 V BOAi TOLIO.

- /. CTOPIHKA MPUPOLAOAOC/IAHMKA

JlaGopatopHuii aocnin 5. Bnaue nnouii NOBepxHi KOHTaKkTy pe-
areHTiB, KOHUEHTpauUil i TemnepaTypu Ha LWBMAKICTL XiMIYHOT peakuil.

3asnaHHs 1. .D.g:cnin,in BNAWB NNOUL NOBEPXHI KOHTAKTy pearexHTis Ha
WBKWAKICTb XIMIYHOI peakuil.

104



B oaHy npobipky NOkNaaite rpyaoyky Kpemnan 3 npmbnmaHum giamer-
pom 0,5 cm, y Apyry — nopowok Kpenaou, PIBHOWIHHWIA 33 mMacow
rpyaosui. B obuasi npobipkn obepexHo aopante 6n1m3bko 2 mn xnopua-
HOI kncnoTu. B akin i3 npobipok peakuia BinbysaeTbca wBnawe? Yum ue
MOXHa NOKCHUTN?

Cohopmynionte BUCHOBOK NPO 3aNexHICTe WBWAKOCTI XIMIYHOI peakuii
TBEPAOro peareHTy Bif NNOLW MOro CTUKAHHA 3 iHLWWM peareHToM.

3asgaHHA 2. JocniniTe BNAWMB KOHUEHTPAaLii PEY4OBUHW HA LWBUAOKICTb
XIMIYHOI peakuii.

Y asi npobipkn Hanuite no 1 Mmn xnopuaHoi kucnotu. Oany 3 nopuin
poabasTe BoAOIO BABIYI. ¥ KOXHY 3 Npobipok (o6epexHo!) NOMICTITb NoO
rpaHyni UMHKY Ta cnocrepirante, 3 OAHaKOBOK YU PI3HOK LWBUAKICTIO
siabysatoTbea peakuii B 06ox npobipkax. 3406yTi pe3ynbtatn 06rpyHTYR-
Te T1a 3pobiTh BUCHOBOK NPO BNAMB KOHUEHTPauii XN10pMAHOI KNCNOTU Ha
LWBUAKICTE XiMIYHOI peakduii.

3asaarHa 3. JocninitTe BNNMB TEMNEPaTypPU Ha WBUAKICTb XIMIYHOIT pe-
akuji.

Bi3bMiTb i3 nonepeaHbOro gocniay Ty npobipky, B AKi BinbyBaEeTLCA
peakuif uMHky 3 po3baeneHolo BABIYI BOAOIO XNOPUAOHOK KWUCNOTOK, Ta
HarpinTe ii. Ak BNNMHYNO HarpisaHHA Ha nepebir peakuii?

CdhopmynioinTe BUCHOBOK NPO 3aNEXHICTb WBWMAKOCTI XiIMIYHOI peakuii 3a
Yy4acTiO TBEPAOro peareHTy Big NNOWi CTUKaHHA PEYOBUH | TeMneparypu.

Hanuwite piBHAHHA NpPOBEAEHWX BamMwn XiMiYHUX peakuin. Peaynsratwn
BUKOHaHHA nabopaTopHOoro aocnigy opopMiTe B 30WATI y BUrnaai Tabnuui:

3aspnaHHs YUHHUK BNNUBY Cnoc;z[:ﬁ:ynaul BuUCHOBOK
_rigiscemMonigcymkm__ ey —
e [lIBuakicTes XimMiuHOl peakilii — 11e 3MiHa KOHIeHTpallil pea-

reHTiB UM NPOAVKTIB peakIlil 3a OJAMHUILIO Hacy NPH HE3MIHHO-
My 00’eMi roMOreHHolI cHCTEMH.

e Pigni ximiuni pearkuil sBinbyBawTbcAa 3 HEOJAHAKOBOIO
LIBUAKICTIO.

s Jlo YHHHHKIB, 1110 BIIJIHBAKOTH Ha IUBHAKICTh XIMiYHHX peakuiii,
HaJlesKaTh: Npupoda peazenmis, KOHUEHMPAYIA pEHOBUH, MeEM-
nepamypa, naowa noéepxHi TBepPAUX PEUOBHMH, JOCTYNHA s
B3aeMo/il 3 iHIIO pPeuoBHHOK, TOOTO cmynine noopiGHeHHS.,
HAAGHICMb Kamaaizamopa, iHMeHcUBHIicmb oc8imaeHHA (Ansa
AeAKHMX peakIiiii).

e 3HaHHSA NpPo WBHAKICTL XIMIUYHHX peakuiii gaioTh 3Mory kepy-
BATH IX repedirom, npHcKopooioun abo B pasi norpedn cnosijib-
HIOIOUHN 1X.
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E CTOPIHKA EPYQNTA s

Y 1867 p. Hopee3bki B4eHi K. Mynbabepr i M. Baare BuBenn marematuny-
HY 3anexHICTb MiX WBWAKICTIO XIMIYHOI peakuii Ta KOHUEeHTpauie pe4vo-
BWH. PO3KpUWEMO 11 Ha NpukNaai peakuil, Wwo sindysBaeTbCa B OAHY CTAAIO |
BMpPaxXaeTbCA TakMM 3aranbH1UM PIBHAHHAM:
mA + nB = pC + gD,

B AKOMY m, n, p, Q — koediuieHTn; A, B, C, D — dpopmMmynu pe4oBuH.
LsuAakicTb W€l peakuii Bu3Ha4awTs 3a GopmMyno:
v= K[CA]."!I i [CB]”'
Ae v — wBKMAKICTbL peakuii; C,, Cg — MONAPHI KOHUEHTPauii peareHTis; K —
KOHCTaHTa, AKa AOPIBHIOE WBWMAKOCTI WEl peakuii Nnpyv KoHUeHTpauji pea-
reHTie 1 MONb/N i € AOBIAHWKOBOK BENMYMHOKW. Popmyna niaTBEepaAXYE, WO:

weBuaKicTe XiMivHOT peakuii NnpamMo nponopuinHa fobyTKy KOH-
UeHTpauWwiin peareHTiB, NigHEeCEeHUX A0 CTeNneHs, WO AOPIBHIOE
koediuienram.

L5 3aKOHOMIPHICTb yBirWa B HAayKy Sk 3aKOH AI41x mMac.
CkopucTaeMoCa UMM 3aKOHOM ANS PO3B'A3YyBaHHA 3a0aui.
3agava. Ak 3MIHNTLCA WBMAKICTE FOMOreHHoil peakuii HitporeH(ll) ok-
CUAy 3 KUCHEM, SKUWLO NPOAYKTOM L€l peakuii € HiTporeH(IV) okcna?
Po3B'fs3aHHA
3anvwemo xiMivHe PIBHAHHA peakuii:
2NO + O, = 2NO,
3anuwemo dopmyny ans obuncneHHs WBUAKOCTI WET peakuii:
v =K[Cyol?- [Cy,)
AKULO KOHUEHTPauis peareHTis 36inbwnThca B 2 pa3u, To popmyna ma-
TUME BUrNaa:
v, =K[2- Cuol?* [27 CO_,].

3Bigcu 22-2 = 8.

Bianosiasb: weuakicTe peakuii 36inbwunteca y 8 pas.

Y 1884 p. ronnanacekuia ximik A. X. BanTt-Modd BUBIB 3anexHICTb WBWMA-
KOCTI peakuii Big Temneparypwu, Wo aictana Ha3sy npasuno Baur-lfogpda:

Mpu niaBMweHHi Temnepatypn Ha koxxi 10 °C wsmuAakKicTs
peaxuii 36inbwyeTbCca B cepeagHbomy B 2—4 paau.

BanT-fodd Gye nepwimm yyeHum, skuin ogepxas HobeniBcLKy Npemiio
B ranysi ximii.

MarematnyHo npasuno BauTt-fodda nepenae hopmyna:

Iz =1

2

1, =, .v 10

httn: -',-'t‘i':r,f'ﬂi'nr'.'nr‘fg‘n.-" 1HENT 11
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pe v, i v, — wBMAKOCTI XIMIMHOI peakuii 3a Temnepatypw t, it,, ¥ — Tem-

nepaTtypHuii KoediuieHT, AKWIA NokKasye, y CKiNbku pasiB 36inbwyeTscs
WBWMAKICTEL XIMIYHOI peakuii 3 niagsuweHHam Temnepartypu Ha 10 °C.

Ana npuknagy o64McnuMO, y CKinbkn pasis 30iNblWKMTLCA WBWAKICTL
XiMi4HOT peakuii, AKWOo PevyoBUHU, WO Manu temnepartypy 25 °C, Harpitu
no 55 °C, a temnepartypHuia koediuieHT uiel peakuii AopiBHIOE 2.

O64ncneHHs NPOBOANMO 3a HOPMYNOIO:

f2 -h 55-25

L}hzvh,-‘a 10 * ”r-,=v:. ¥ 2 10 : UI’—.= i’;h. 23: 23= 8.
Bianosiab: WBMAKICTL peakuii 36inbwunTtbca y 8 pas.
AKWO X Yy UiA camiin peakuii nposBecTtu HarpisaHHa no 75 °C, 10
WBWMAKICTb peakuil 36inbwwuteca y 32 pasu.

MEPEBIPTE CBOI 3HAHHS

1. Illo B ximil poaymiloTs nig wBKAKicTIO XiMiuHoT peakuii?

2. fIki YyMHHHMKHN BINJMBAIOTH HA IIBHAKICTh XiMiuHOT peakiii?

3. HageaiTh KOHKpeTHI NpHMKJ/JaAM BIJIUBY pPIi3HMX YHHHHMKIB Ha
HIBHAKICTL XiMiuHOI peakiiil.

4. 3 Touxkn 30py XiMiuHOT KIHETHKH NOACHITH, HOMY NPOAYVKTH Xapuy-
BaHHA 30epiralTh ¥V X0J0ANJIbHHKAX.

5%, ¥V ckinbky pasis 36ibIINTHCA IIBUAKICTL AesAKO] peaklii, TeMre-
paTypHuil KoediuieHT aKol 4, AKuo Temnepatypy 36iabmuTi Ha 40 °C?



SABJAHHA LA TIAT'OTOBRKH
J0 KOHTPOJIKO SHAHDL 3 TEMH 2

(1718 BUKOHAHHA YV poOOUHX 301IHTAX)

1. Vrkaxwimsb, do axkozo muny peakyiit naaexums peaxkuis
MAzHil OKcudy 3 CyabPamHol0 KUCJA10mow.

A. CrnonyueHHA.

B. Odminy.

B. Poaknany.

I'. 3amilueHHA.

2. Vrkawimo, do saxozo muny peakyiit Hanexxumov peaxkuyisn
MAZHIKW 3 CYALHAMHOK KUCIOMOI.

A. CnoanyuyeHHs.

B. Obminy.

B. Posknany.

I'. 3amiuieHHA.

3. Bemawnogimsb gidnogidnicms mixe munamu XiMivHux peaxuiil
icxemMamu XimMivHuXx piGHAMb.

Tunu pearkuii CxeMH piBHAAHBb

1. CnonyueHHs. A. CaCOy4 — CaO + CO,

2. Posknanay. B. BaO + SO, — BaSO 4

3. 3amileHHs. B. NaOH + H;PO, — Na,PO, + H,0
4. O6miny. I'. Fe + HCl — FeCl, + H,

4. Becmanogimb 6idnogidnicms Mix exsomepmivHumu it eHdo-
MePMIYHUMU PEAKYIAMU MA KOHKPeMHUMU NPUKIA0AMU PIBHAHb
peakuill,

Tunu peaxkuiit TepmoximiuHi piBHAHHA

1. Exsorepmiuni A.C +~ O, = CO,; AH = -393 v
B.C +~ H,0 = CO + H,; AH = +131,4 kllx

2. Enporepmiuni B. CH, + 20, = CO, + 2H,0:; AH = -802,6 kI

I. 2C + SiO, + 2H, = SiH, + 2C0; AH = +20,4 kIlx

5. Vkaxcimo, y axomy eunadxky 63a€modia YUHKY 3 XA0PpUOHOIO
Kucaomow gidoysamumembca HAUAKMUBHIWe, AKWO 8 Yycix
PEAKYIAX BUKOPUCMOBYEMBbCA XJA0pUdHA Kucaoma 3 00HAKOB0H
MACOBOI0 HACM KO0 XA0POBOOH ).

A. Peak11iio npoBoasATh 3 ITHKOBOIO MJIACTHHKOIO.

B. Peakuito npoBoasaTh 3 HHHKOBMMH rpaHyIaMiH.

B. Peakuiio nposoasaTs 3 uMHKOBUM MOPOLLUKOM.

I'. Peakuiio NpoBOAsATE 3 HMHKOBHM ITHJIOM.

6. 3 pearyii 4Mg + 10HNO, = 4Mg(NO,), + N,0 + 5H,0
nosHaume i0HOBHUK.
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A. Hirporen.

B. T'iaporex.

B. Maruiii.

I'. Oxkcurex.

7. ¥V pearxyii 3Cu + 8HNO, = 3Cu(NO,), + 2NO + 4H,0
NOZHAMME OKUCHUIK.

A. Hirpores.

B. I'iaporenx.

B. Kynpym.

I'. Okcures.

8. 3a nasedeHuMmMu cxemamu sanuwimes ximMivMHi piGHAHHA Mma
sKaxcimos ceped HUX PIGHAHHA OKUCHO-GIOHOBHUX peaKyill.

A. Mg + HCI —

B. ZnO + HNO,; —

B. ZnCO; —>
r. H,0 —/

9. Cxkaadime enexkmponnuit 6a1ane OKUCHO-86I0HOBHOT peakuyit
Zn +8S = ZnS. Veaidnoesidi sasnaume cymy giddanux i npuednanux
eACKMPOHIB.

A. 3. B. 2. B. 4. I 1

10. 3saxawuu Ha 3a3HAYCHI CMYNEHI OKUCHEHHA, YKAXCIMb, Y

axomy 3 eunadkie Himpozen ne moxce daai 6i0Ho6.1108aMuUCA.
0 +2 +d -3

A.N. B. N. B. N. i o A

11. 3saxawvu Ha jasnaveni cmyneHi OKUCHeHHA, YKAXCimb, Y
AKOMY 3 eunadkie Cyabhyp He Moxe niddasamucs nodabUoMy
OKUCHCHHIO.

0 +6 +4 -2

A.S. B. S. B. S. I.S.

12. BuGepimb maepadxeHHs, WO NPUGUIbHO XAPAKMePpUIYIOmb
én.u6 nidsuwenna memnepamypu Ha nepebiz ex3o- ma eHAo-
mepmivHux peaKkuyiir.

A. 30inblIeHHA TeMIlepaTvpH TPHCKOPIOE eK30TepMiuHi

pearuii.
B. 36iabllIeHHA TeMIepaTvpH CIHOBIJABHIOE eKsoTepMiuHi
peakuil. o
B. 30inblueHHsa TemneparypH IPHCKOPIOE eHAOTepMiuHi
peakuii.

I'. 36iablUIeHHs TeMIepaTypH CHOBiJbHIOE eHaoTepMidHI
peakil.
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13. Hanuwimes mepmMoxiMivHe pi6HAHHA 20PIHHA BOOHIO, AKULO
gidomo, wo nid wac 320pAHHA B00HIO Macow 2 ¢ Gudiaacmocs
285.9 klxw menaomu.

14. Hanuwime mepmoximiune pPiBHAHHA YMEBOPEHHA HIiMpo-
zen(Il) oxecudy, axKwo nid vac OKUCHEHHA a3omy MaAcow 7 2 nozau-
Haemoca 45,2 kxw menaomu.

15. Vikawimo, aka 3 08ox peakuyilt o6Mminy 8i06ydemobcsa 6 pos-
YUHI NPAKMUYHO G0 KiHYA.

A. Kaniit kap6oHaT + marsiii HiTpar.

B. Kauiit kapboHaT + HaTpiii HiTpaT.

16. Jo axkux éidomux 6am munie ximMivHux peaxKyiit Haiexums
peaxyia 0OGYBaHHA AMOHIAKY, W0 CYNPOBOONYEMBCA BUDINCHHAM
menJaomu i onuUCYyemosca Ha8edeHuUM PIBHAHHAM?

Kataaiaatop

N, +3H, & 2NH;
17. Vkrkaicimb, 3a AKUMU O3HAKAMU YKAAOCHO Uell NepeaiK cxem
PiBHAHbL peaKkyil.
HgO — Hg + O,
KClO; — KCI + 0,
NaNO; — NaNO, + O,

18. Hasedimb no dea npurxaadu OKUCHO-BIOHOBHUX peakuyill,
wo 6id6Yy6armuea y npupodi, npomucaosocmi ma noGymi.,
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NPUYMHY PI3HOMaHITHOCTI OpPradivHuX CNONYK, He3BaXak4yn Ha
HEBENUKY KiNILKICTb ENeMEHTIB-OPraHoreHis;

knacudikauio opraHidyHmx peyvosmH,

ocobnuBocTi 6GynoBu oOpradivHMUX CRONYK, iX KiNbKICHUA
Ta AKICHWIA cKknan;

rpynin aToMiB, W0 3yMOBMOIDTE CXOXI BNACTUBOCTI OpraHivHnx
CNONyK 0AHOrrO Knacy,

OCHOBHI (DI3VHHI M XIMIYHI BNACTUBOCTI OPraHivHux CNONyk;

3araneHi cnocobun gobyBanHA OpradivHnX CNONYK, iX 3acTocy-
BaHHA Ta NOWMPEHHA B NPUPOAI;

GionoriyHy ponb OpraHiyHuX PEYOBUH,
NPUPOAHI N CUHTETUYHI OpraHitvHi CNONYKK;

3HAYEeHHA NPOAYKLIT OPraHivHoIl XiMil y npomMucnosocTi, NnodyTi,
OXOPOHI 3A0POB’'A TOLWO.

SHaHHA Uiel Temu 36araraTe Bac TakuMm BMiHHAMMN:
cknanatv MONeKyNaApHI, CTPYKTYPHI Ta enekTpoHHI (Gopmynm
HanBaXIMBILLWX OPraHivHuX CNONyk;

nucatn pPIBHAHHA XIMIYHWX peakuiin 3a y4acTio opraHivHmnx
PEYOBWH;

xapakTepwaysaTtw cknan, CTRYKTypy, didnyHi Ta XimiuHi Bhacin-
BOCTI HAMBAXNUBILLKMX OPraHivHMX CNONYK;

NOPIBHIOBATK OpraHibHi pevoBuHK mix cobow Ta 3 Heopra-
HIYHMMWU PEYOBUHAMM,

PO3PIHATI OPraHitHi PEYOBMHK 3a IX XapakTePHUMK O3HaKa-
MW TA BJIACTHUBOCTAMI

poaa‘naysavw PO3paxyHKoB! 3aa4ql PI3HnX THNIB, YMOBUWN AKKNX
MICTATbL BIAOMOCTI NPO OpPraHi4dHl Pe4OBUHK,

BCTAHOBMIOBATH NPUYUHHO-HACNIAKOBI 3B 'A3KKU MIX CKNaaoMm,

6ynoBOD, BNACTUBOCTAMM | 3aCTOCYBAHHAM HAMBAXIMBILLINX
OpraHiYHinx Cnonyk;
cKNaaaTty NnaHd XimMiyHoro eKCNepPUMeHTy 3 OpraHivdHmme Cno-

nykamu 1a CamoCTIHO MNPOBOAMTI AOTO



§ 19 CninbHi 1 BiAMIHHI O3HaAKM OpraHivYHMX
i HeopraHiyHux cnonyk. Bynosa atoma Kap6oHy
Ta YTBOPEHHSA HUM XiMiYHUX 3B’A3KIB
ITpo noain peyoBuH HA HeopzaMnivHi Ta opeanivii BU JOoBiaaInuCH
e y d KJaci Ha ypokax NpHpo/Io3HABCTBA.
A Poseasnbme manwHox 35 ma nasgedimo npurkaadu iHwux 8ido-
MUX 6amM opea HIYHUX CnoayK.

Maui. 35. OprasiydHi cnoJyKn Ta BUPoOH 3 HUX

Y 8 kaaci Bu 3'sicyBann, mo raki cnonvkn Kapdony, sk kap-
ooH(IT) okenn, kapbou(IV) okena, kKapooHaTHa KHcejoTa Ta 11 coi
HAJIeXKATh JI0 HEOPraHIuHHX CIIOJVK.

ITopiBHAHO 3 HeOPraHiYHMMH OPraHiYHHMX CIIOJYK 3HAYHO OiJibLe,
BIAKPUTTA OpraHivHUX crnoayk Tpusae. ToK HUHI — 1le Besinye3Ha
rpyna cnosyk (nmonan 10 miH) 3 pisHHM CKJIaA0M 1 BAaCTHBOCTAMH,
NpoTe KOZKHa croayka ob6oB’sa3zkoso micTurh aromn Kapbony. Came
TOMY PO3JIJI XiMil, 10 BUBYAE OpraHiuHi peUOBMHN, HAZUBAIOTH He
JIMLLIE OP2AHINHOMW Ximiew, a it ximicw cnoayx KapGony.

Maiizke BCl opraniuhi peuosunn mictath kpim aromis Kapbony
rakoxk aroMmit I'iagporeny. IloBosi uacto a0 ckjaaay OpraHivHHX
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peyoOBHH BXOAATH ATOMM Oxcureny it Hirporeny. Tpannsworbscs
TaKo opraHiuHi peyoBuHH 3 atomamu Cyneshypy, Pocopy, rano-
reHiB Ta JeAKMX IHIIMX XiMIiUHHMX eJIeMeHTIB Y MoJIeKyJiax.

HemeTraaiuni enemenTn Kap6on, l'inporen, Oxcuren, Hitpo-
reH JiCTaJH HA3BY eJIeMeHTiB-OpraHoreHis.

CnisibHi 03HaAKH OpPraHiyHMX i HeopraHiuHHMX cnoayk. OpraHiu-
Hi CIIOJIYKH, AK | HeopraHiuHi, 3a HOpMaJbHHUX YMOB MO YThb Iepe-
6yBaTH B pi3HHX arperaTHuX craHax. Hanpuknan, meran CH,; —
ra3, ourosa kucjaora CH;COOH — piauna, rimokosa CgH,,04 —
TBEp/la PeYOBHHA.

OpraniyHi peyoBHMHHM BCTYNAKOThL V pPi3Hi THNM BiZOMHX BaM 3
HeopraHiuHol ximil ximiuHHX peakuiii 3 opraHiuHuMH Ta Heop-
raHiYyHMMH pevyOBHHAMM: CIOJYYEHHsA, 3aMillleHHA, po3kJjaay,
obminy. Cepen nux peakiiiit MoKyTh OvTH 060pOTHIi it HEOBOPOTHI,
eK30TepMiuHi il eHgOoTEpMiYHi, OKMCHO-BiIHOBHI, KaTaJiTHUHI.

ITepebir ximiuHux peakuiit opraHiuyHUX PEYOBHH TAKOIK I'PYH-
TVETbHCA Ha 3aKOHI 30epe>keHHs MacH pPeyOoBMH, a4 HOBi peUOBHHH
VTBOPIOIOTBLCHA 3 aTOMIB THX €JIeMEeHTIB, fAKi BXOAMJM JI0 CKJaay
BUXIAHHX PEYOBHH.

OpraniyHi ta HeopraHiuHi pevyOBMHHM — IIOCTiiiHI YYACHHMKMH
npoiecy ooOMiHy peduOBHH V JKHBIiil npupoai. IIpuraaaiire, 1o 3aB-
AAKHN (DOTOCHMHTE3Y 3 HEOPraHiYHHUX PEYOBHH BOAM i BYIJIEKHCJIOrO
ragdy YTBOPIOETbCH OpraHiyHa pe4yoBHMHa IJIOKO3a Ta HeopraHiu-
Ha — KHWCeHb. A opraHiuHi peyoBMHH, 110 BXOAATHL A0 CKJIaAy
NMPOAYKTIB XapuyBaHHs#A, B OpPraHiami JIIOAMHH Ta TBAPHH NEpPETBO-
PIOIOTHCA HAa HeOpraHiuHi peyoBUHH.

diznyHi BJIACTHBOCTI HEOpPraHiuHMX TA OPraHiyHHUX pPe4YoBHH
XapakTepu3ylTbCA THMH CAMMMH O3HAKAMH — T'YCTHHOIO, KOJIbO-
pPOM, PO3YMHHICTIO, TEMIIepaTypaMH IJiaBJeHHA i KMNIHHA, arpe-
raTHHMM CTAaHOM TOILLIO.

Ane Mi)K HeOpraHiYHHMMH Ta OPraHiUHMMM pPEUYOBMHAMHU €
YyuMaJo BiAMiHHOCTeI].

BiaminHi o3HaKH opraHiuyHuX i HeopraHiuHux cnoayk. ITepwa
gidminmnicmb BioOpakeHa y caMOMy BHM3HA4YeHHI OpraHiuHmx
PeyoBHH — BCi BOHM MicTATE aromu KapboHy, Toll AK cepela Heop-
raHivHUX PeYOBMH IIBOrO He CIOCTePiraeTbCA.

Jpyea 6idminnicms noasirae B TOMY, 110 10 CKJaay Pi3HHX
HEeOpraHiyHMX pPeYyoBHH BXOJAATH Maiike Bci Bizomi ximiuni esne-
MEeHTH, a [0 CKJAaAy MOJIeKYJl OpraHiuyHMX — HeBeJIMKa KiJbKiCThb
XiMiuHMX esleMeHTiB-OpraHOreHiB Ta AeAKl iHi.

Tpemsa @idminnicmb moB’A3aHa 3 XiMiuHMMM 3B'A3KaMH.
OCHOBHHM THIOM XiMiUHOro 3B’SI3KY B MOJIEKYJIaX OpraHiuHHX
PEYOBHH € KOBaJEHTHHI 3B’fA30K. Houunx CIIOJIVK cepejl HeOp-
raHivHuX pedyoBiH OiJblUe, Hi¥K cepel OpraHiuHMX.
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Yemeepmoio gioMinnicmio € Te, 10 cepeji OpraHidyHMX peyoBHH
BI/ICYTHI PEYOBHHH AaTOMHOI OV/J10BH, a TAKOK IPOCTiI pEYOBMHMU.

IT'sma Tta wocma @iominnocmi — 1e nNoraHa po3uyMHHIicTL Da-
raTbOX OpPraHiYHHUX CIMOJIVK Y BOJi i1 foOpa B opraHiuyHMX poO34YHH-
HHKaxX (aneroHi, 6enauHi To1o). Tomy OisblIocTi 3 HUX He BJACTH-
Ba eJIEKTPOJITHUHA AMcoLiallis.

CohoM0I0 8iOMiHKHICM IO € T, 110 OPraHiuHi pPeuoBHHH, 3a JleAKHM
BUHATKOM, ropsaTh Ha NOBIiTPI 3 BHAIJIEHHAM TEILIOTH, a cepen
NPOAYKTIB peakilil € BYrJeKHCJHNI ras i soaa.

Bocvma @iominmnicms — oOpraHiuHi pevyoBHMHHM MAalOTh HMKUI
TeMriepaTypH MnJaBJeHHSA | KHITIHHA, HiXK OlJbIIiCcTh HEOPTraHIUHHUX
PEeYOBHH.

Hes'ssma ta decama siomiHnoemi NOACHIOIOTh, YOMY Op-
raHiyHHUX peyoBHH Yy JeCATKM paadiB OinblIie, Hi’K HeOpraHiyHHUX.
Piu y tim, 1o B HeopraHiuHiil Ximil ogHa MoseKkyJsApHa popmyJia
BiAMmoBigae Juilue oAHii peyoBHHIi, TOAl AK B opraHiuHii ximii od-
HAKO08Y MOJACKYNAPHY (POPMYIY MOKYTH MATH Pi3HI PEUOBMHMH.
Ta, He3BarkalwuH Ha ue, 6ydosa it 8aracmu8ocmi MAKUX pevo8uUH
pisni. HaaBHiCTh PeYOBHH 3 OJJHAKOBUM KiJIbKICHMUM Ta AKIiCHHM
CKJIaoM, aJie pi3HOI0 OYVA0BOIO MOJIEKYJl HA3UBAIOTL i3oMepi€io.
Tak, monekyasipay gpopmyay C,H;O maioTh ABi peuoBHHN — eTa-
HOJI, a00 MeAUYHHIT CIIHPT — Jierka pyxXJHBa pigAnHa, LU0 KHINTh
3a remnepatypn +78,3 °C i auMeTHJI0BHITI eTep — ra3dyBaTa pevo-
BHHA 3 TeMneparypoio Kuniiia —23 “C. EraHon i auMerHuioBHii
eTep — i3oMepHu.

Izomepu — e peyoBHHH 3 OIHAKOBHMM AKICHMM Ta KiJabKicHMM
CKJIAJIOM MOJIeKYJ, ajie pPi3HoIo 6YyI0OBOIO i BJIACTHBOCTAMM.

Icuye 75 idomepiB 3 MOJIEKYIAPHOKW (POPMYJIOIO CioHay!

HecsaTa BiAMiHHICTEL OpraHiYyHHMX pPEYOBHH BiJ HEOpPraHiyHHNX
PO3KPHBAE CYThH AeB ATOl. SKIO y HeopraHiyHHX PEYOBHH JIHIIe
3piiKa IBa aTOMH OAHOI'O XiMIUHOIO eJeMeHTA CHOJVUYAIOTBCS MiK
coboro XiMiuHHNM 3B'si3KOM, Hanpukaan atomu OKCHreHy B riporex
nepokeuai H — O — O — H, To cnosryuenus mix co6010 ABOX i 6ijb-
we aTomie Kap6oHy — xapaKkTepHa 03HAKA OPraHiyHHMX PeYOBHH.

Cnosayualoulch O4IH 3 OAHUM, aromil KapGoHy YyTBOPIOIOTH Kap-
OOH-KapOOHOBI JAHWIOTH APAMOI, PO3CANYHEHOT Ta WUUKAIYHOT
(samrHenor) 6ydosu:

H H H H

[
H—C—C—C—C—H

[ I

H H H H
H-ByTan
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Y HaBeJeHHX CTPYKTYPHHMX (hopMVyJIaX pPEeuvoBHMH MizK JBoMa
cycianimun aromamu KapGoHy yTBOpOETHCA JiHLIE 110 OZHOMY
ximiuHOoMYy 3B’sIBKY. 36epHimb yeazy: NpH UBOMY KOXKHHII aToM
Kap6ony yorupuBaJeHTHHMH. VY psAAl eJeKTPOHeraTMBHOCTI eJe-
meHTHn Kapbon i I'inporen — cycian. Tox pisHuLA B eJIeKTpoOHera-
THBHOCTI MizK HMMH MiHiMasibHA i1 VTBOPEeHI KOBaJIEHTHI 3B’ A3KHN
cJ1abKo NoJApHi.

Odunadyama 6idmiHHIcMb TIOJATAE B TOMY, 1110 OpraHiuHi pevo-
BHHH — 1le OCHOBHI CKJ1a/10Bi KHBOI NPUMPOAH, TOJAlI AK HEOPraHiuHi
PEeYOBMHH CTAHOBJIAATH OCHOBY HEXXHBOI NPUPO/IH.

Bynosa atoma Kap6oHy B ocHOBHOMY i 30yaskeHoMy cTaHax. fKk
BH BJKe 3HaE€Te, Yy MOJeKyJaxX MixK aroMaMH HeMeTaJdiuHUX
eJIeMeHTIB VTBOPIOIOTLCA KOBAJIEHTHI 3B'sa3KkH. OANH KOBa/JIeHTHHI
3B’A30K YTBOPIOETHCA JBOMa HeCIaApeHHMH eJIeKTPOHAMH — T[0
OJTHOMY BiJl KOJKHOro atoma.

Ilpuragaemo enexKTpoHHY i1 rpadidyHy eJeKTPoHHY (OpMYJaH
atoma KapOoHy Ta 3’sicyeMo i10ro BaJIeHTHI MOXKJIMBOCTI:

«C

1522522p2 1s 2s 2p

HaBeaeni enexkrponHa Ta rpadiuna enexktTpoHHa (popmyu
aroma KapOoHy cvnepeuaTrh IIOHHO PO3IJIsAHYTHM CTPVKTYPHHM
dopmysiaM H-OYTaHY, METHJINIPONAHY Ta UMKJI00yTaHy. AlKe He
Moske OyTH, 1100 arom KapboHy, maloul 2 HeCriapeHHUX eJIeKTPOHH,
Mir yreoproBaTit 4 KOBaJIeHTHHX 3B'A3ku. [l10 cynepeuHicTs y
cyuyacHiil Teopil ximiuHOl OVJI0OBH OpPraHiyHMX pe4vYOBHH OyJO
PO3B'AA3aHO BBEJ€HHSAM IIOHATH PO OCHOBHMH Ta 30yaikkeHHH
CTaHM aToMa.

Poarasauvra enexkrponHa hopmyna aroma Kapbory xapakrepuaye
nepedbyBaHHA 1oro B OCHOBHOMY (He30yaxeHoMYy) cTaHi. 3 rpadiuHol
eneKTpoHHol (opmysn aroma KapboHy BHAHO, 110 Ha 2p-miapisHi
APYroro eHepreTHYHOro piBHs € BiJIbHA eHepreTuuHa komipka. ToMy
ONMH 2s-eJeKTPOH I1LOTO K PIiBHA MAa€ MOTEHIiIHY MOMKJHBICTb
3aiiHATH 11, TOOTO NepeiiTH B MeKaX OJHOro piBHA 3 niApiBHA 8§ HA
niapisens p, a arom Kapbony — HabyTH 30y1:#eHOro ctany.
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HeabynxeHwin cTaH 36ynxeHun ctau
atoma Kap6ony atoma Kap6ony

V sbvarkeHoMmy craHi KoxeH arom Kapbdouy HabyBae 3aaTHoCTi
A0 YTBOPEHHS YOTHPbOX KOBaJIeHTHUX 3B'A3KIB AK 3 aroMaMi
iHIIMX eleMeHTiB, Tak i 3 atomamu Kapbony. lluMm nosacHweTbCcA
Te, L0 B ycixX opraHiyHMX cnoJgykax BaJieHTHicTte KapOony
AopiBHIOE 4.

_rmgqis’emMo rnigcymkm__ —

e Jlo cKkJajay OpPraHiuHHMX CHoOJyK OOOB'A3KOBO BXOJAATHL ATOMM
Kap6ony. JIunme neBenmnka rpyna cnonvik Kapbouy (oxkeuam,
kKapboHaTHa KucJjo0Ta, KapboHaTH Ta riaporeHkapboHaTH) HaJe-
#KaTh JI0 HEOPraHiYHMX CIIOJIYK, OCKiJIbKM MalOTh 3 HUMH CIIJIbHI
BJIACTHBOCTI.

« Kpim aromie KapboHy, 10 ckjaay opraHiuHMX peyoBHMH Haii-
yacrime BxoaaTs aromu igporeny, Okcureny, Hitporeny. Bei
BOHH JlicTasIil HA3BY eJIeMeHTiB-opraHoreHisa.

* ¥V Mmosiekysax oprasHiuHux peuoBuH atomu Kapbony moxyTh 06a-
raTopasoBo CIIOJIVHATHCH He JIMIIe 3 aToMaMH IHIIHX eJleMeH-
TiB, a it Mixk coborw. KapboH B ycix 6e3 BUHATKY OpPraHiuHHNX
pevyoBHHAX YOMUPUBAJNCHMHUUL.

« OpraHiuHi CIOJIYKH MalTh MOJIEKYJIAPHY OVA0BY 13 4iTKO BHpa-
KeHHUM KOBaJIeHTHHM XiMiuHuM 3B'asdkom. Cepea opraHiuHux
CMOJIYK NMPOCTi peYOBMHHN BIJACVTHI.

*» PizHOMAaHITHICTh OPraHiuYHMX CHOJIVK MOACHKIETHLCA 31aTHICTIO
aromiB KapboHy cnoayuatucsa Mizx coborw, YTBOPKWOYM NpAi,
poseaayxceni Ta samMiHeni (YQUKAIYHI) TAHILIOTH, 8 TAKOMK iCHY-
BaAHHAM i30Mepi6é — PEYOBHH 3 OTHAKOBOIO MOJIEKYJIAPHOIO (hop-
MYJIOIO, aJle Pi3HOIO MOCJAiJOBHICTIO CNIOJIVUEHHA aTOMIB vV MoJie-
KVJi if BiANOBIAHO Pi3HOW OVAOBOIO MOJIEKY.JI.

E CTOPIHKA EPYANTA ”

3 pasHix 4acis nioavHa 6yna obizHaHa 3 AERKUMW OPraHiYHUMK CNony-
Kamu, Cﬂl’lOCOGGMH ix noByBaHHA Ta BUKOPUCTaAHHA. Lle CTOCYETLCA XUPIB,
OuTOBOlI KMCNOTH, cNUpPTy, opraHidHux GapsHukis, edipHUX ONin Towo.
MNpote nuwe y XVIII cT. BueHi, nikapi, anTekapi noyanu NPOBOAUTU ekcne-
PWUMEHTY 38 Y4acCTIO opraHivuHux pe4oBuH. OaHak y nabopaTtopHUx ymoBax
AOBro He BAaBanocs nobyTu opraHivHi PE4OBUHK, LLIO BXOAATL 10 CKNany
XUBUX OpraHiamis. Toai 3'asunaca xmbHa AyMKa, WO OPraHiyHi PeHOBUHK
MOXYTb YTBOPIOBATUCH NULLE B OPraHiami pocnuvH, TBapwuH, nioavHn. HuHi
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gcim Bam aobpe BiAOMO, WO FOMOBHOK O3HAKOK OPraHivHUX PevoBWH €
cknag i bynosa ix Monekyn, a He NOXOOXEHHS, | WO NOTYXHI XiMi4HI 3aBO-
aW CbOroAHi NPOAYKYKTb COTHI TUCAY TOHH OPraHivHnx Crnonyk.

I3 HakoONU4YeHHAM 3HaHb BUHMKaAE notTpeba y iX NOKCHEeHHI, Knacwv-
dikauii, HaykoBomy oBrpyHTyBaHHI y BUrnsiai 3akoHiB Ta Teopiv. Teopieto,
WO y3aranbHIOE, NOACHIOE, ONUCYE Ta NPOrHO3yE BNACTUBOCTI OPraHivyHux
pe4yoBuH cTana reopis xiMivHoi Oynosun, chopmynsoBana y 1861 p.
pOCIACbKMM y4eHnum Onekcangpom Muxamnosuyiem BytnepoBum.

Oaexkcanap Muxaiinosuu Byraepos
(1828—1886)
Pociiicbknil ximik, akajgemik [lerepbypabkol
akanemil Hayk. TBopenb Teopil xiMmiuHol 6ya0-

BH opraHiuHux peuoBuH. Ilepeabauus i nosc-
HHB i3oMepit 6araThoX OpraHiuHMUX PevyoOBMH.
Ynepiuie A00yB IITYYHHUM CIIOCODOM IIVKPHCTY

peuvoBuHy (1861 p.). 3’sAcyBaB CTPYKTYpPY
6AraThbOX eTHJIeHOBHX BYIJIeBOJIHIRB.
[Mouecunit ujeH BaraTboX HaAYKOBHX TOBAa-
PHMCTB Y Pi3HHUX KpaiHax.

A [Tpuezadaiume damy eidkpummas nepio-
duuH020 3aKOHY ma 6ucao8ime cy-
dHceHHA Wodo 3HaveHHa eidkpummis

. I. Menodeacesa i O.M.Bymaeposa das po3sumky XiMidHOTU

HayKu.

NEPEBIPTE CBOI 3HAHHSA

1. JlaiiTe BiI3HAUEHHS OPraHiuHHUX CHOJIVK.

2. lllo cnizibHOro MizK OpraHiyHMMH i HeOpraHiuyHUMH peyoBUHAMH?

3. flki € BiaMiHHOCTI MiXK oOpraHiyHHMH | HeopraHiuHHMH peyoBHHaMK?

4. IlosacHiTh, womy KapboH B vciX opraHiyHHX CIOJVKax 4oTHpHUBa-
JIEHTHUIL.

5*. 3pobiTh BHCHOBOK MpPO NPHYUMHI PI3HOMAHITHOCTI OpraHiuHMX
CIIOJIVK.

§ 20 YTBOpPEHHN KOBaNEeHTHUX 3B’A3KIB
B OpraHiYyHmx cnonykax. CTpykTypHi opmynu

Mi»k aBoma atomMamMu KapboHY B OpraHidyHHMX CIOJIVKax MoKe
BHHMKATH BiJl 0IHOr'O 10 TPHOX KOBAJEHTHHUX 3B’ A3KiB.

KoBaneHnTHHI XiMiuHHI 3B ’A30K 3a JONMOMOTIOIO OOHIE] eleKT-
POHHOI Nap¥ HA3HMBAETHCH OAHHAPHHM, IBOX — MMOABiHHHM,
TPLOX — MOTPiIHHHM.

IMpukragamMy OpraHiYHHUX CIHOJIVK i3 3a3HAYEHHMH KOBAJIEHTHH-
mu 3B sizkamu atomis Kapbouny € eran C,Hg, eren C,H,, eTnH C,H,:
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ExcnepMeHTalIbHHMM LUIJAXOM BHABJEHO, lI10 KOBaJEHTHI
ximiuHi 3B’A3KHM Mixk aromamn KapOoHy B opraHiuHHX CIIOJIVKax
HepiBHONiHHiI. OaHI 3 HUX MinHimi, iHmi — caadkimi. IITpo npu-
YHMHY BIAMIHHOCTI BHM AOBifaeTech Y CcTaplLIMX KJjacax, a 3apaa3a
oa3dHaiioMTecs i3 3araJJbHUMH MOJOXKEHHAMH, 1110 CTOCVIOThLCH K084 -
Jaenmuux 38 asrxie amomie Kapbony mixk coboro Ta aromamu I'iapo-
reHy B OPpraHiuyHHMX CroJykKax: .

e oduHapHuil 36'A30K YTBOPHOETHCA Mixk aTtomamu KapbGony 3a
JOIMMOMOTI'0I0 O/IHIE]L eJIEKTPOHHOI napu;

e nodsiunuil 36'a30K yrBOproerbca Mixk atromamu Kapbony 3a
JOIIOMOTrOK ABOX CIIJBHMX eJeKTPOHHMX nap. I3 aABox yTBO-
peHuX 3B’A3KIB OAMH MIIHIILIMIL, HIMX APYIrUii;

e nompiiltHuit 38'A30Kk YyTBOPHETbCA MixK aromamu KapboHy 3a
AOIIOMOTOI0 TPbLOX EJeKTPOHHHX Iap. ¥ ioro ckJjanai oamH
3B’A30K MiLHiIINIT 3a ABa iHIII;

e KoBaJIeHTHI 3B'sisku Mixk aromamu [iaporeny ta Kapb6ony —
oAMHApPHiI, TOOTO YTBOpPEHI OJHI€K CIIJIBHOI MMapol eJjleK-
TPOHIB.

A Cropucmaiumecs iHQOPMAYIEW NPO KOBAJNCHMHI 368" A3KU Y MO-
ACKYAAX OPeAHIMHUX CROAYK ma 3'Acyuame, ckiabku i AKUX
38'a3Ki8 y MoneKyaax emany, emeny, emuHy.

IMTix yac ximiuuux peakuiit nmoaBiitHMII Ta MOTPiifHMIT KOBa-
JIeHTHI 3B’ s13KH Jlerko pyiinyiorecs. 11106 apyitHyBaTH oguHapHUN
3B'A30K, noTpiOHO 3HAYHO OiJblle eHepril: HANpHUKJaa, CHajauTH
pPevYoBHHY, HATPITH 11 10 BUCOKO] TEMIIePATYPH TOIIO.

CrpykTypHi hopmyan opraHiuaux peuoBuH. K 3a3Hauanoca y
nomnepeaHboMy naparpadi, oaHii MoaeKyIsApHii (hopMyJTi MOXKYTH
BignosinaTu pisHi opraHiuHi cnonyku. Tomy B opraHiuHiil ximil
HeJAOCTATHbO 3alMCiB JHIIe MOJIEKVJIAPHUX (ropmys, a noTpidHi
11e it CTPYKTYpHi hopmysiu. Boun naore smory 3’ sicyBaTH IMOPAAOK
CIOJIYYEHHS aTOMIB TA PO3PI3HUTH PEYOBHHH 3 OJHAKOBOK MOJe-
KYJAApHOIO (hopMyJ010.

@ IIpuranaiire, o cmpyKmypHuMu (opmy.ramu HazuBawTbeA Gopmy-

JH, .fil(l 31.‘10593}!{&!01"13 CKJAa/J MOJIeKV i NOpAAOK CNNOJIVHEHHA ATOMIB.
XiMiuHH 3B A30K aTomin Y HUX MO3HaAYalTb pUCKaMI1.,

Po3pi3HAIOTH MOBHI CTPYKTYPHi hopMyan Ta HaNiBCTPYKTYPHi
(ckopouyeHi) POPMYJIH OPraHivHMX CHOJVK. Y MOBHMX CTPVKTYD-
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HUX (hopmysax BijgobpaxkeHo Bci ximiuHi 3B'A3KHn aTomiB Kapbony
3 iIHIuMMH aTomMaMH Ta mixk coboro. Taki popmynu 6yno BKe pos-
rAAHYTO V IIbOMY naparpadi a/1a etaHy, eTeHy if eTHHY.

Ilpore i1 nmoBHiI ¢TPVKTYpPHiI (GOopMyJH He AalOTh BHUYEpPIHOI
indgopmauil npo Oya0oBY pe4yOBHHH, OCKIJIbBKH BOHH € MJIOUIMHHU-
MH CXeMaMH, L0 He Bijlo0parkaloThb MPOCTOPOBOro pPO3MillleHHA
aTOMIB Ta XiMiUHHX 3B A3KIB Mik HUMH. [IlepeKOHaAEMOCHA B LIbOMY
Ha Takomy npukJjaiai. fkum 61 uMHOM MH He po3MmicTHaH (3 A0-
TPUMaHHAM BaJEHTHOCTi!) aTtoMu y cTPpYKTYpHiit (hopMyii xaopo-
erany C,H,Cl:

1) H H 2) H Cl 3) H H
H—(li—(IJ—Cl H—CII—(ll—H H—(!‘,—(li—H
oo o oo

4) H H 5) Cl H 6) H H
Q—C—C—H  H_C—C—H  H—C—C—H,
fon .- o

e Ovae oxHa il Ta camMa CTPVKTYpHa opmyaa, 60 B KOXKHOMY 3
IecTH BHIIAJAKIB MOCJAiIOBHICTEL CNIOJIVUeHHA ATOMIB OJiHA il Ta ca-
Ma i 30epiraerbscsa IX BAJIEHTHICTD.
Ha BiamiHy Bii MTOBHHX CTPYKTYPHHUX (DOPMYJL, ¥V HANIi6CMPYyKmyp-
HUX hopmyaax MO3HAYAIOTH JIHLIe 3B A3KH Mixk atomamu Kapbony:
H4;C — CH,Cl; CH; — CH, — CH, — CH,
IMoroasTecs, mo rTaki GopMyan 3HaYHO KOpOTUIi, HiXX MOBHI
CTPVKTYPHi, Ta BOJHOYAC V HHUX UiTKillIe MPOCTEKVIOThCA 3B’ A3KH
mixk aromamu KapOony.
Bu rakok obisHaHi 3 enexmponHuMu popmyaramu pevyoOBHH.
B opraniuHiil Ximil iX BMKOPHCTOBYIOTH J0BOJII 4acTo, 30Kpema
AJIA TOro, o0 mokasaTH 3MillleHHs CHiJIbHHX eJIeKTPOHHHUX nap,
niakpecauT noaapHicts 3B'ssky. Hanpuwkaan, y xsaopoerani
3B’asku mixk aromamu Kapdouy i I'igporeny cinabko nonsipui it
3MilleHHA HeicTOTHe, a crnifbHa eJIeKTPOHHA napa aromis Xmopy i
Kap6ony amimena g0 6iab1u eleKTpOHEeraTuBHoro XJiopy:
H H
H:C:C :Cl:

s
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IILo6 ninkpecanuTn ne, puCKy 3aMiHIOIOTH CTPIJIKOIO, CIIPpAMOBA-
HOIO y OiK BinbllI eleKTPpOHeraTMBHOroO aroma XJIopy:

H H
|
H—(lj—(lz—-m
H H

Moaeni MmoJsiekyJi, 3HaUYeHHs MOAeJIOBaHHs B Ximii. 3 moaens-
MM aTOMiB BHM 3HailoMmi, TOMY HecK.JiajiHO Oyae cnpHiiMaTH MojeJi
MOJIEKYJl OpPraHiuyHHX CHOJIYK SAK YMOBHe 300pa’KeHHs peaJibHO
icHylouHX 00’€KTIiB MiKpOCBiTY, AKiI 3aBAAKHM MOJIEJIIOBAHHIO CTa-
IOTh JIOCTYIIHUMH IJ1 po3yMiHHA. Mogesb 31aTHa 3aMiHUMTH B yABI
JIIOJAMHH [IPpeAMEeT A0CJiAKeHH (B HAILIOMY BMIIaJAKY MOJIEKVJIH pe-
YOBHH). 3aBAAKHM MOJIeJIAM iCTOTHO 30arauyerbcs iH(opmalia npo
00’ekT nocaigxkeHHs. Moaeni Jseruie crnpuiiMalTbCHa, HizK CJ0-
BeCHI XapaKTepHMCTHKH Ta HAJAIOTh JOCTYIHY JJIA YCBiAOMJIEHHA
VHAOUHeHY iH(dopMalLlilo npo 00’eKT MOJAEJTIOBAHHSA.

Mojaesni MoJieKyJ J1erko i 3py4Ho BUTOTOBJIATH, MAKOUYM cHelli-
anbHMUil HaOip (mas. 36) pi3HOKONBLOPOBHX IJIACTMACOBHX KVJIBOK,
110 CMMBOJII3YIOTh aTOMH, i IJacCTMacoOBMX CTPHMI)KHIB, 3a JOMIOMO-
rol SAKHX KYJbKH 3'€IHYIOTH, MOKA3YIOUM THM caMHUM Ximiuxi
3B"A3KH (ANA 3PpYUYHOCTI 3'€IHAHHA B KYJIBKAX € OTBOPH).

CropucTaBUINChE TAKHUM HAbOPOM, BUIOTOBHMO KY.1€CMPUIcHe-
8y Modenb MOJIeKyJIH MeTaHy (maJu. 37):

®
o O
© 050

Mauxn. 36. Habip ana Moae1i0BaHHA Maua. 37. KyaeerpusHesa
MOJIeKV.1 MOJIe]1b MOJIEKVJIH MeTaHy

Kysibka yopHoro koasopy Bianosiaae aromy Kap6ony, a HaaBHi
B Hiil YOTHUPH OTBODH AAIOTHL 3MOTY NMPHEAHATH YOTHPMA MJacTMa-
COBHMH NaJlHYKaAMH YOTHPH OiJi KyJabKH (BOHH MAalOTh OJIMH OTBip
i mogesoi0Th atoMu I'iaporeny). Burorosnena moaens nepejac He
Juile NopAAOK CNOJYUYEHHA aTOMIB, a i MPOCTOPOBE PO3MiLLIEHHA
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Maus. 38. Macwitabui Mmoagesni MoseryJ:
a — MeTaHy; 6 — erauny

aToMiB y MOJIeKyJIi MeTaHy y BHIVIAAL npasuabiozo mempaedpa i
LM BiJpisHAeTbCA BiA cTPYKTYpPHOI (hopmynn, B AKiil yci aromu
po3MillleHi B OJHiiT NJIOLINHI.

KpiMm kKynecTpuyHeBHX MoJeseii, BHTOTOBJIAKTh MaciuTadHIi
Mmodeni mosierya (mas. 38). Bouu He sinnIe BigoOpaKamoThb MOPAAOK
CIOJIVYEeHHA aTOMIB, a i 3aBAAKH JOTPUMAaHHIO MaciuTaby nepena-
10Th po3mipu aromis. Hanpukaazn, 3 macuirabuux Mmojeseil MeTany
i1 eraHy BHAHO, 110 Aiametrp atoma Kapbony Oiabluunii 3a giamerp
atoma l'iaporeny B 1,5 pa3sa.

nam.lemMo niagcyMmKknt

* V MoseKkyJlaXx OpraHiYHMX CHNOJIVK KOBAJIEHTHHUH 3B’A30K ABOX
aTomiB KapboHy MoO>Ke yTBOpPHOBATHCHA 3a JONOMOroOK OAHIEl,
ABOX, TPbOX eJIeKTPOHHUX nap. Tomy pospisHawTe oduHapHi,
nodeilini Ta nompiltHi KOBaJeHTHI 3B A3KH.

« OannapsHi 3B a3k aromiB Kapbony mixk coboro Ta 3 aroMmamMu
iHIIMX eJleMeHTiB-OpraHoreHiB, MiuHimi, Hi’K noaBiiiHi u4H
rnoTpiiHi.

* CrpykTypHi popmyan — ue ximiuni popmysnu, o Bigobparxka-
I0Th XIMIUHHIT CKJIa PEYOBMHM i1 MOPAJAOK CITIOJVUYEHHA ATOMIB V
MOJIeKY.Ii.

* Mogeni MoneKky.1 — 1e YyMOBHe BijloOpazKeHHA XiMiuHOro cKja-
AY MOJIeKYJH, MOCJAiJJOBHOCTI Ta NPOCTOPOBOro pPO3MillleHHA
aTomiB v Hil.

E CTOPIHKA EPYANTA -

Y TekcTi naparpada 3a3Ha4eHo, WO KOBaneHTHi 3B8'A3kK, Aki yTBOPIO-
I0TLCH aTOMamMun HeMeTaniYHUX enemMeHTIB Y MONekynax BiApi3HAKTLCA 3a
MILHICTIO.

Pi3Ha MILHICTb 3B 'A3KIB — UEe Hacnigok , a wo € ii Npu4nHow?

EnexTtpoHHa Teopisa OynoBv pevoBUH N@E LUbOMY Take NOACHEHHS. r19-
neple, nepen yTBOPEHHAM XiMiH4HMX 38'A3KiB BinbysaeTbcs ribpnan3aunia
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(3MiwyBaHHA, NEPEPO3NoAlN eNeKTPOHHOI NYCTUHW) BaneHTHux opbitanen
atoma. Wopo atoma KapboHy, 1O ribpuausauii 3asHawtbe s-opbitans
OAHOro S-eneKkTpoHa Ta ogHa, Asi 4 Tpyu opbitani p-enekTpoHis 36ynxe-
HOro aroma KapGoHy.

Akwio ribpnanayoTbea ogHa s- | Tpyu p-op6itani (man. 39), To yTBOpIKO-
TLCA YoTUpKU ribpuansosBaHi opbitani (CxemMaTuyHe NO3HAYeHH:A Y
BUrnaai HenpasunoHoi radrteni). Bci ribpuan3oeadi opbitani 6epyTb
Y4acTb B YTBOPEHHI OANHAPHUX 3B A3KIB.

Akuwo ribpnansyThca oaHa s- 1 asi p-opbitani (man. 40), To yTBOPKO-
0TLCA TPU riBpuanisosaHi opbitani, a oaHa p-enekTpoHHa opbitans 3ann-
WaeTbCA HeribpuawusosaHow. Tpu ribpuan3osari opbiTani Takoro atomMa
6epyTb y4acTb B YTBOPEHHI TPbOX OAWHAPHUX 3B'A3KIB, a 0aHa Heribpuam-
3oBaHa opbiTane yTBOPIOE NOABIMHWIA 3B'A30K i3 CyCiaHiMm atomom KapOoHy,
wo nepebyBae y Takomy x cTaHi ribpuauaauii.

Axwo x ribpuwanayloTbcs ogHa s- W oaHa p-opbGitans (man. 41), 10
YTBOPIKOOTLCA A8i ribpuan3osax opbitani, a ABi p-enekTpoHHi opbitani
3anuuwarTbes HeribpuanzosaHumun. BianosinHo Ao usoro atom KapboHy
YTBOPWUTb Y MONEKyNi ABa OAWHApPHWX 3B'A3KW, OAVH 3 AKMX yBinae A0

O o

Oro
2980 33
P p p s 00

Fiépuansosani
opb6iTani

Man. 39. Cxema ridopnausaitii BAJJeHTHUX eJeKTpoHiB atoma Kapbony
3 VTBOPEHHAM HYOTHPLOX FiOpHAH30BAHHX €JeKTPOHHUX XMap

Oro
3o ~22 - §

M6punansosani
opbitani

Mau. 40. Cxema ribpuansauii sanrenTuux exrexTponis atoma Kapbony
3 VTBOPEHHAM TPbOX riOpHAN30BAHNX €JeKTPOHHIX XMap
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Fi6puansoBati

op6itani P

Mau. 41. Cxema ribpuanasaitil BasieHTHUX esleKTpoHiB atoma Kapbouy
3 YTBOPEHHSAM JIBOX IiOpHAHN30BAHHX €JeKTPOHHHX XMap

Maus. 42. Cxema YTBOPEHHSA MOJABIITHOro 38'A3KY B MOJIEKYJIi eTeny

cknany NOTPIMHOro 3B'A3Ky Pa3oM i3 ABOMA 3B'A3KaMMU, WO YTBOPWUIUCAH
Heribpuan3oBaHumMmmn p-opoiTansamu.

AKWO YMOBHO CNONYYUTH NPAMOIO NIHIEID aapa ABox atomis KapboHy B
HaBeneHin Ha ManiHKy 42 cxemi, To obnacte nepekpuBaHHA Heribpu-
avsosaHux opbitanen He 36iratTMMeTbCs 3 HAaNPRMOM Uiel npamoi. Lle €
NPUYUHOKO PI3HOI MILHOCTI 3B'A3KIB.

MEPEBIPTE CBOI 3HAHHS

1. flky KijabKicTs KOBaJIeHTHHX 3B'A3KIB yTBOpioe atom Kapbouy B Mo-
JAekyJi opraniunol enoaykun? Yu Bianosijae BoHa KinbKocTi HeenapeHHUx
eJIeKTPOHIB aToMa 11bOro eJIeMeHTa B OCHOBHOMY CTaHi?

2. Ha koHkpeTHOMY NpPHK.JaAl MOACHITH, 1110 O3HAYAIOTE MOJEKYVIADP-
Ha, CTPYKTYPHA Ta eJeKTPOHHA (DOPMY.IH CMOJAVKH.

3. HoMy 47151 BUBUEHHA OPraHiuHMX CMNOJAVK Ba)<JHMBO 3HATH IX CTPYK-
TYpHY (hopmyay?

4. Cepea HaBejeHHX CTPYKTVPHUX (pOpMYJ CIIOJVK 3adHauTe Ti, WO
BiINOBIAa0THL O/IHIil MoJeKyaAApHiil hopMmyi:

1) CHy — CH, — CHg 4) CH; — CH, — CH; — CH;,
2) CH'; — CH = CH2 d) CH3 — CH— CH3

3

H,C — CH,

5%, (DOpMVYIIH CKIJIBKOX PI3HUX OPraHiyHUX CroJayK HanucaHi v 3as-

nanui 47
L



§ 21 WMerTaH, noro 6yaoea i BNacTuBoCTI.
flomonoru merany

3aartHicTs aromis KapboHy cnosyuaTuch OJiMH 3 OJIHMUM y Kap-
OOH-KapOOHOBI JaHUIOrM pi3HOl JJOBKHMHH, a4 HA BAJIEHTHOCTI, 1110
3aJHIIMJINCB, NpHeaHyBaTH aTtomu ligporeHy, 3yMoBHJIa HasfB-
HICTh BeJIMKOI IpyNnH OpraHidyHMX CHOJIVK i3 3araJibHOIO Ha3BOlO
ByraesoaHi. Haszsa noxoauTh BiJl paHille BXXHBAaHHX B YKpPAiHCh-
Kiit MmoBi Ha3B xiMmiuHux enemeHnris: C — Byraeub, H — Boaeus, 3
aTOMIB AKHMX CKJIAJAalThCHA MOJIEKVJIH PEYOBHH L€l rpynu.

Meman CH, € nepmiuM i HANpoOCTILLIMM NPEJACTABHHKOM BYT-
JIeBOAHIB, BaM BiH BiJIOMUIl K JleTKa BoJAHeBa crnoayka Kapbony.

MoJseKkyasipHa, eJIeKTPOHHA 1 CTPYKTYpHa (popmMyJH MeTaHY.
A KicHuMit cKJlaa MeTaHy XapaKTepH3YVETbCA HAABHICTIO ¥y MOJIEKYJIi
atomie Kapbony Ta TIiaporeny. KinbkicHuii ckiaa ¢BigumuTh, 110
MoJIeKyJia MeTaHy ckyanaetbes 3 1 aroma Kapbony, cnonyueHoro 3
4 atomamu 'iaporeny.

MoJsieKYJAAPHY, CTPYVKTYPHY i1 eJeKTPOHHY (DOPMYJIHM MeTaHy
HaBeJleHO B TabJaHILLi:

Meran
MoaekyaspHa CrpykTypHa EnexkTrponna
c¢opmyna ¢opmyaa t¢opmyaa
H H
| w5
CH, H—C—H H : H
H H

3i cTpykTypHOI (GOpMYJaIHM BHAHO, U0 Mixk atomom Kap6ouy Ta
aromamu I'iaporeny icHYIOTh OAHHAPHI 3B'A3KN.

Moaeni uiel peyoBHMHH poO3rasaajaicsa y [OMNepeaHbOMY Ila-
parpadi, 3aBepHiThCca g0 manwHKiB 37 Ta 38, a, AKi BigodpakawThL
TeTpaeJApHyHe PO3TallVBAHHA ATOMIB Y MOJEKYJIi MeTaHy.

PiznyHi BJAACTHBOCTI i NMOMIMpPeHHA MeTaHy. 3a (PizHUHUMH
BJIACTMBOCTAMM — lle ragyBara peyoBHHa 0e3 KoJabopy i 3anaxy,
Maiiyke BABiui slerma 3a noBiTpsa, noraHo po3uMHHa v Boai. MeraH
YTBOPIOE B OKPeMMX MicUAX OJjgaHeTH Nig3eMHI poaoOBHILA NMPH-
POJAHOro raiy i € iforo oCHOBHOI CKJIAZIOBOIO HaCTHHOIO. Hauma
AepsxaBa barara Ha npupoauunii ras. Moro ponosuma possinani s
IBano-PpaHKiBCbKiil obaacri, na XapkiBmuui, IMToartaBmuui,
CyMulHi.

MeTaH YTBOPIOETBCA MiJl YAC FHUTTH OPraHiuHHX pelITOK HA AHI
BOJ10iiM 0€e3 AOCTYIY MOBITPA. A OCKiJIbKH 11€ NOraHO PO3UHMHHMIT i
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JIeruinii 3a noBiTpsa ras, To MO¥Ha nodaunTH, AK Horo dOyabbalnku,
niiHIiMao4YNCh 13 JIHA BONOHMHM, HANIPpUKIaA 6osoTa, BUALIAIOTHCA
HAa MOBEPXHIO BOJM.

MeTaH CKVIUYVETHCA TAKOXK Yy Micuax saasaraHusa syvrinaa. Ilia
yac NpoxXoJAKH BYriJIbHHUX IJIACTIB BiH MOsKe IOTPAIJIATH Y LIAXTHI
TYHeJl i cTBOpOBaTH BUOYXoHebeaneuHy curtyauit. Lleii ByriaeBo-
AeHb V HEe3HAUYHHMX KiIJbKOCTAX HaABHMI cepej NpPoOAYKTIB 0OMiHY
pevyoBHMH B OPraHiami JIlOAMHH, TBAPHH, HAacaMepea KYHHHMX.

I'omosorn merany. MeTaH € nepiinM NpeacTaBHUKOM HacHYe-
HuX ByriaeBoaHiB. CoBo nacuueni 3’siBUI0OCA B HA3BI TOMYy, LIO YV
MOJIEKYJIaX LMX ByriaeBoaHIiB atomi KapboHy criosiyyaTbea Mix
c00010 38 PAXYVHOK OJIMHAPHOTO 3B A3KY, a pelura OAMHHIb BAJIEHT-
HocTi 3aiiHaTi aromamMu [iaporeHy, i A0JaTKOBOro NpMeaHaHHS
aTOMIB IHIINX XiMIUHHX eJleMeHTiB OyTH He MoJKe.

AnkaHH — MiKHapoJHa Ha3Ba HACHYEeHHX BYIJIEBOAHIB.

HacrtynHuM npejcTaBHHMKOM HACHYEHUX BVIJIEBOJHIB € emakn,
Horo monekyaa mictutb aABa aromn Kap6ony i miicte atomis Iiapo-
redy, Tod6To MosekyasapHa ¢opmyna uiei cnoayku C,Hg. Tperim
NnpeAcTaBHHKOM HACHYEHHMX BYIJIEBOJAHIB € peUOBHHA 3 MOJICKVJIAP-
Hotwo (popmysow C,Hg — nponawn. IlopiBHABIIN KiNBKICHMHA CKJaaza
MOJIEKYJl MeTaHy, eTaHy, NMponaHy, 6auMMo, 10 KOXHa HacTyInHa
(opmyna BiapisHsaeTbea Bij nonepeanbol Ha rpyny atomis CH,.

[TounHaOUH 3 METaHY, MOXHA 3anHucaTH paja GopMyJ, B AKOMY
KOXHAa HacTynHa (hopMyJia BiIpiBHATUMETBLCA BiJ nmornepeaHbol Ha
epyny amoxmie CH,. lle dyayrs hopmyau 2omonozie merany —
CHOJIVK, AKi noaidoHi 3a Oy10BOIO 1 B1aCTHBOCTAMH.

I'omosoriuani pag — ue psaia CNOJYK, L0 MAalOTh OJAHOTHIIHY
6y10BY, BHSIBJISIIOTH CXO0’i XimiuHi BIacTHBOCTI, aje Biapia-
HAKTLHCA 3a CRJAIA0OM MOJIERYJI HA INeBHe YHCJIO rpyn aTomis
CH,. Taki cnolyKkH Ha3HBAIOTHCHA 20MON02ZAMU.

XapakTepHo, 110 NpeacTaAaBHHKH OJHOro roMoJIOrivyHoro paay
MaloTh CIIIJILHI THNH KOBAJIEHTHHX 3B'fA3KIB 1 BUABJIAIOTL CXO3KI
xiMiuHi Bm1acTHBOCTI.

HasBHicTh roMosiorivHuMX pAAiB € THNOBUM ABUINEM A
opradiunol ximii. I sxol 6 ckiazHOl OyA0BH He OYJIM MOJIEKYJIH To-
MoJioris, B ycix ©e3 BHHATKY psaaax HacrynHa dopmyaa
BiZpi3HAETHCA BijA nonepeaHboi Ha rpyny aromis CH,,.

IlepexkoHaeMoch y IbOMY, O3HaifoMuBLIHCA 3 Tabaunero 2 (c. 126).

3i cKopoueHHX CTPYKTYPHHUX (GOPMYJI TOMOJIOTiB MeTaHy BHIHO,
o Mixx aromamyu KapboHy B Ix MoJIeKyJaxX iCHYIOTH JHILE OJM-
HapHi 3B'aA3kH. Lle cBigunTL Npo TE, 110 ¥ MeTaHy Ta iioro romMo-
JIoriB BUKOpHCTaHi yei BaseHTHI MouauBocti atomis KapOory
NpHEJAHYBATH iHLII ATOMHM i J0JaTKOBOTrO IX NpHejaHaHHA BiAdyBa-
THCH HEe MOJKe.
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Tabauyn 2
Il'omoaoriuauii psaa HaCHYEeHHX BYIJIeBOAHIB (aJKaHiB)

Haspa | MoJexyaspua Cropouena cTpykTypHa
tdopmyna topmyaa
Meran CH, CH;
Eran C,Hg CH,CH,
IMponan | C,Hy CH,CH,CH,
|Byran C,H,, CH,CH,CH,CH,
Menran |C,H,, CH,CH,CH,CH,CH,
Iexcan |[CgH,, CH,CH,CH,CH,CH,CH,
Fentan |C-H,¢ CH,CH,CH,CH,CH,CH,CH,
Okran | C4H,q CH,CH,CH,CH,CH,CH,CH,CH,
Honan |CgH,, CH,CH,CH,CH,CH,CH,CH,CH,CH,
Hexan C,oHy, CH4CH,CH,CH,CH,CH,CH,CH,CH,CH,

o Tabauui ysiiwan mMertaH i 9 Horo romosoriB. HuHi Bigomo
noHaa 100 romonoriB merany. Caia nam'sitaTH, 10 HA3BH IOMO-
JIOTiB MeTaHy — lle HA3BHM PEeYOBHH i3 NIPAMHMHM Hepo3rajayKeHHMH
kapboH-kapbonoBuMn saaHuloramu. Taki peyoBHMHHM Ha3HBalOTh
HOpMAJAbHUMU | A1A YTOYHEHHA 0 HA3BH JA0AalOTh npedike H- —
H-OyTaH (UMTAETHCA eH-0yTaH), H-T@KCaH TOILLO.

3eepnims yeazy, 10 i B caMiii Ha3Bi roMoJIOoriuvHoro pany, i B
Ha3BaxX OKpeMHX oro npejacTaBHUKIB HaABHUII cy(ike -an. BiH e B
Ha3BaX ycix 0e3 BUHATKY HACHYEHUX BYIJVIEBOJAHIB.

¥Yc¢i HachyeHi ByriaeBoaHi BiaAnmoBinaloTh ONAHIN 3arajbHIil
¢opmyni C H, . ,, ae n — uncao atomis Kap6ony B moae-
KYJi pe4OBHHH.

PizuuHi BAACTHBOCTI romMoJioriB Merany. 3a 3BHYallHHX YMOB
cepejl FOMOJIOTiB MeTaHy TPanJaAlTbCA PIAMHM, rasdyBarTi Ta TBepai
peuoBnHi. Tak, nepmux 4 npejacraBHHKH roMOJIOTiYHOrO pAAY —
rasu, HacTynHux 13 — piaunu, a nounnaioun 3 C,gH,g — TBepai
peudoBuHH. Bei BoHH Hepo3dunHHI v Boai. TeMnepatrypu 1JjiaBjJeHHA
Ta KHIIIHHA, TYCTHHA FOMOJIOTIB 3pOCTaKTh 31 30ibIIeHHAM YHcia
aromiB Kap6ony B mosiekyJii. 'azyBari Ta TBepii roMojioru MeTaHy

/ He MalTh 3anaxy, piaki naxHyTb 0OeHanHoM. Lle Tomy, mo Gen-
v 3MH € CYMIIINIIO pisHuX BYIJIEBOAHIB, cepea AKHX YHMMAaJo0 piAKHX
HACHYEeHHX BVIJIEBOJAHIB.

Ximiuni BaactuBocTti romosorie meramy. XapaKTepHHMH
peakiliAMH METAHY Ta i10ro roMoJIoriB € peakilii 2opiHHs, saMiugen-
MA, pﬂ..fh‘.?ﬂ()!!. :roni AK NPpHEAHAHHA J0AAaTKOBOI KiJIbKOCTI ATOMIB
OyAb-AKHX XIMIUYHHX €JIeMEeHTIB HeMOJKJIIBe.
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1. Peaxkuii ropinns (moBHOro okMcHeHnnsn). ko Bgoma Bu KO-
PHCTYETECH FA30BHMH MJIMTAMHM 3 HEHTPAJI30BAHHM NOJAHHAM Ma-
JIHBA, TO 1[I0 peakllilo daraTto pas3iB NPOBOJAUJIH caMi, OCKIJABKH
npupoAHMii ra3 mictuTh nonaa 80 4 MeraHy:

CH_l + 20.‘3 e CO2 + 2HzO
[MToaibHHUM UMHOM B3aEMOAiIOTHL 3 KHCHEM Ii iHIIII roMoJIorH Me-
TAHY:
2C_|Hw + 1302 - 8(302 + 10H20

Y ximMiuyHHUX piBHAHHAX 3a YYacTHO OPraHiuvHMX pPevoBHH MixK
JIiBOIO i MpaBOl0 yacTHHaAMH MPHITHATO CTABMTH 3aMicThb 3HakKa
e=» CTPIAKY «—», cnpsaMoOBaHY v OiK npoavkTiB peakuil. lle
pobaATE AaA TOro, 1mod VHUHKHYTH IUJIVTAHHHH 3 MOABIITHHM
3B’A3KOM.

3’ACYEMO JOCAIAHNUM LIJIAXOM, L0 NPOJAVETAMI FOPIHHA roMo-
JIOTiB MeTaHy € Bo/la i BYIJIeKHCIMil ras.

Hocaid 1. Ha nigcrasui poaMicTHMO cTAKAH 3 BAMHAHOK BO-
JA010 i CBIYKY, BUIOTOBJIEHY 3 napadiHy — cymilli TBepAHX HACH-
YyeHHX BYIJIeBOJAHIB, 10 CKJAaAY MOJIEKYJ AKHX BXOoAHTH Big 18 a0
40 aromiB Kapbony. 3anannmo cBiuKy it BiApasy » HAKPHEMO 11
CKJAHHMM KOBNakKoM (MOXHa cKopucratuca 2—3-1iTpoBoio
CKJAHOI0 0aHKO10), AKHII WWinbHO npuaarae ao niacrasku. Ilicasa
TOro AK BeCh KMCEeHb, 1110 OVB IiJ1 KOBNAKOM YK y OaHLi, BUTPATHTh-
cA, cBiuKa 3racHe. 3a yac NpoBeJeHHsA A0OCJHiAY BalHsAHa Boja
NOMYTHi€, I10 € AOKAa30M HAABHOCTI cepeJ NPOAVKTIB peaklIlil
BYIJIEKMCJIOTO ra3dy, a Ha CTiHKaxX NOCVAHHHN 3 ABJAATHCA KpanJi
BOJH.

A [Tosachimb HeoGXiOHicmMb NPoBIiMPHBAMU KYXHIO, KOAU G8IMK-

HeHO 2as308y naumy.

2. Peakuil 3amimenssi. Meran rta iioro romoJior BCTynalThb
Yy peakniwo 3amilleHHA 3 rajgoredHamu. Ilin uyac peakuil Bija-
O6yBaeThca nocTtyrnose 3amimeHus aromis igporeHy Ha atromu
raJIoreHiB:

1) CH, + Cl, - CH4CI + HCI 2) CH.Cl, + Cl, —» CHCl, + HCl
Xaopo- Tpux.aopo-
MeTaH MeTaH
3) CH,CI + Cl, — CH,Cl, + HCl 4) CHCl; + Cl, = CCI, + HCI
Juxaopo- Terpa-
MeTaH XJIOpOMeTAaH

Hassu peuoBHH MalTh npegiken, 110 v rpeubKiii MoBi o3dHava-
I0Th ABa (u-), Tpu (mpu), wornpu (mempa-). ik Bu 3poaymijiu, BO-
HM BKa3VIOTh HA YHCJIO0 HAABHHMX yV MOJEKYJi NPOAVKTY peakilil
aTomiB XJ0py 4l IHIIOrO XiMi‘[HOI"O‘EJ'IEMEHTﬂ.
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Jns Toro mod Biabyiaacsa usA peakilis, cyMill rasiB HarpiBawTb
abo ailoThL Ha Hel CBIiTJIOM.,

3eepnimv yeazy! Peakuisa samilneHHs B opraHiuHii ximil
Bi/Ipi3HAETHCA BiJ peakuil 3amillleHHsA B HeopraHiuHiil ximil TiMm,

110 00M/ABA NMPOAYKTH peakiil — CKJa/Hl peYOBHMHM.
@ IlpuraaaiitTe, U0 B HeopraHiuHiil XimMil npoavikTaMu peakiuil 3aMillen-
HA € CKJajHa ii npocta pe4yoBHHM, HATIPHKIIAL:

CuSO, + Fe = FeSO, + Cu

3. Peakuil poakaaay. MeraH ta iioro roMoJiorm, NnopiBHAHO 3
HeoOpraHiyHMMHM pevoOBHMHAaAMM, JIErKo pO3KJaJalwThCsa Nnija uac
HarpiBaHHA:

CH, 5 C+ 2H,
C,Hgq L3 C,H, + H,
- !
Ci6Hzqy = CgH g + CgH 4

I1i peakuil karagiTHuHi, OJIHNM i3 KaTas1i3aTOpPiB € NMOPOLLIKYBA-
THI HiKeJb.

4. BianomeHnHs 10 il ayris, kucjaor, okMcHHKIB. MeTaH Ta iforo
roMoJIoru cTiiiKi npoTtu ail ayriB, KHCJIOT, OKHCHHKIB, HAalIpHKJaajl
KaJiiil nepMaHraHary.

ITommpeHHs romMoJIOriB MeTaHy B NpHpodi, IX BUKOPHCTAHHA.
Ile nocHuTh NOMIMPEHI PEYOBHMHN, 110 BXOAATL 10 CKJaaAy NpHpoa-
Horo raasy i Hadru. Tak, y ckiajai npupoaHoro ra3dy mMmoxke OyTH 10
95 % wmerany. Peuury ckaaay cTaHOBJATHL €TaH, nponaH, OyTaH, y
HE3HAUHUX KiJbKOCTAX — JAedAKi HeopraHiuHi peuoBuHn. Ilopsaxa 3
iHIIMMM OPraHiyHMMH CIIOJYKAMH I'OMOJIOI'HM MeTaHy € CKJaJl0BH-
MH Ha(pTH (PO3UMHAIOTBCA B HiH Nig THCKOM, a nig yac Jo0yBaHHA
Ha)TH BHACJIIOK NAaJiHHA THCKY JIerkKo BiJl Hel BilOKpPeMJIIOIOTE-
csl) V BUTNAAL nonymuozo Hagpmoasozo zasy. Ionyruuii HadToBUIA
raz MicTuTh MeHIille MmetaHy (0an3sko 30 % ), ase GiabLIe iforo ro-
MOJIOriB — eTaHy, npomnaHy, oyraHy, neHrany rtowmo. lipcovrkuit
gick, abo 030Kepum, € NPUPOAHOI CYMILILIIO FOMOJIOTIB METAHY 3
ypcsioMm atomiB Kapbony B mosieky.i nonaa 30. Lle cupoBuHa aas
nappymMepHol NpPoMHCJI0OBOCTI, a TAKOY» BHPOOHHIITBA JaKiB Ta
(hapb.

Cepen HAaCHUEHNX BVIJIEBOAHIB MeTaHY HaJEXKUTh MNepillicTh He
JIMIIE 3a NOUINPeHHAM, a i1 3a BHKopHcTaHHAM. Tak, npupoaHHil
ra3 — Ie najHuBo AJA TEeNJOBHUX eJIeKTpocTaHUiil, MeTanypriitHux
Ta CKJOBaApHMX 3aBOAiB, MOOVTOBHX rasoBMX naurt rtouio. nsa
XiMIYHMX 3aBOAIB BiH € BayKJINBOKI CHPOBHHOIO, 3 AKOI 100YBalOTh
alueTHJIeH, caXKy, BojJeHb, HeHACHYeHi BYrieBoJAHi Ta daraTto iHMNx
peuoBuH. OcTaHHiM uyacom MeTaH 3aCTOCOBYIOTH AK €KOJIOTiYHO

fesneuHe Ta EKOHOMIYHO BUTiHE aJbTepHATHBHE OEH3NUHY NaJIHBO
AJA IBHTVHIB aBTOMOOiTiB.

128



naisemMo nacymMKm e

'« Metan — HalinpocTilia 3a XiMiYHHMM CKJIa/IoM opraHidHa cno-
JIVKa, 3 KOl MOUYMHAETHCH BEJMKA I'pyIla peuoBHH, 110 JAicTanu
Ha3BYy IOMOJIOriB MeTaHy, € MNpeJACTABHHKAMHM rOMOJIOTiYHOro
pAAY HACHYEHHMX BYIJIEBO/HIB.

e« T'omosorn — peyoBHMHH 3i CX03K010 Oy/A0BOIO Ta BJACTHBOCTAMIIL,
KiJIbKICHHH CKJIaJA MOJIeKVJI AKHX BiZIpi3HAETHCA HA OAHYV 1 D1J1b-
we rpyn aromis CH,,.

« POpMYyJIH rOMOJIOriB METAHY BiJANnoBigawTh 3arajabHiil (hopmyJi
CnHZH ., 2» @ HA3BA KOXXHOTO 3 HIX 3aKiHUYETHCs Cy(PikcoM -an.

« ¥ MoOJIeKyJlaX HaCHYeHMX BVIJVIEBOJAHIB yci XimiuHi 3B'A3KN
OJMHAPHI.

e TunoBuMH XiMiuHMMHM peaKLiAMM MeTaHy Ta fOro romMoJioris €
peakuii copinma, samiwennsa aromiB I'igporesy aromamu raJio-
reHiB, mepmivHozo posxaady.

NMEPEBIPTE CBOI 3HAHHS

1. HassiTb 10 nepuminx npeacTaBHHKIB rOMOJOrYHOro psijly MeTaHy Ta
iX 3araibHYV (hopMyay.

2. IMosacHiTHL ABHILe roMoJorii.

3. CxapakTepuayiiTe cTpYKTYPY, (hiznuHi Ta Ximiuni Bi1acTinsBocTi Ha-
CHYEHHUX BVIJIEBOJHIB.

4. O6uneaiThL BIAHOCHY TVCTHHY eTaHy 3a IOBITPAM, BOJAHEM i OVTAHOM.

5. [le diablue mosiexkya: y nopuii erany o6’emom 11,2 1 (H.y.) un nopuii
rekcaHy macow 43 r?

6*, Un Bucrauuts xjaopy ob'emom 44, 8 11 418 noBHOro saMilueHms
liaporeny B MetaHi o6’emom 5,6 1 (H.v.)?

§ 22 ETwuneH n auetunex, Ix cknan, XimMmidHi
dopmynu Ta Pi3nuHi BnacTUBOCTI

HajinpocTiiiow ¢cnojayKo 3 nNoABiitHUM 3B A3KOM MiK aToMaMil
Kapbony B mosekysi € eruaen, a6o eren C,H,, a Haiinpocrimoio
CHOJIYKOK 3 MOTPiiiHUM 3B A3KOM aToMiB KapboHy B MoJsiekyJi —
auerunJes, abo etun C,H,. OsnajiomumMocs 3 UHMH PEYOBHHAMH Ta
IX XapaKTepHHMMH BJIACTHBOCTAMH.

Etnien i amernsen, IX CTPYKTYpHi i eJleKTpoHHI (opmyn.
¥ Monekysi eTHneHy Ha KoxHHII atrom KapOoHy npunajgae no
2 atomu Tiaporeny. 3anuiuieMo CTPYKTYPHY (OPMyJy eTHJeHY, V
AKiHi, nmam'saTapoun npo YyorupuBageHTHHIl ctan Kapdony B opra-
HIYHHX CIOJVKAaX, MO3HAYMMO NMOABIIHHH 3B’ A30K:

H H
\ /
L= .abo H;C — CH
s/ X
H H
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Mau. 43. [lepeTBopeHHAa Moje/li MOJEKYJIH eTaHy
HA MOJeJ1b MOJICKY./ITH eTHJIIeHY (eTeHy)

I1lo6 3'sicyBaTH npocTOpOBE PO3MilllEHHA ATOMIB Yy MOJEKYJIi
eTHJIEHY, BJAAMOCA A0 MOJe BaHHA. SIKIO B KyJecTpHIKHEBIiil
MozeJi MOJIEKYJIH eTAHY 3HATH 110 OAHI 0111 Kyabui Big KOMHOI
3 YOPHHUX, a BiJIbHI BAJEHTHOCTI, 1110 3’ ABHUJIHCH ITPH LLOMY, CIIOJNY-
YUTH MiXK coB0I0 111e OAHUM cTPpHIKHEeM (MaJs1. 43), TO OepP*UMO MO-
AeJib MOJIEKVJIH €TeHY.

Sk BuaHo 3 mozedi, Bei 6 aTromMiB MoJIeKyJ I eTHJIEHY PO3MiCTH-
JiMcA B OJHIN NJIOLMHI, TOAlL K B éTaHY NPOCTOPOBE PO3MillleHHA
aTOMiB He IJIOLIMHHE, a TeTpaeJpHYHe.

Y MosekyJi aueTnsieHy Ha KOKHHI1 atom KapboHy npunajae no
1 aromy ligporeny. BigoOpasumo ue y NoOBHiIH Ta CKOpOYeHiit
CTPYKTYPHHX (pOpMyJIaxX CIOJYKH, JOTPHMYIOYHCH YOTHPHBAaJIEHT-
Horo craHy atomis Kapbony:

H—C=C—H;a00 HC=CH

CkopucraeMocs Iile pa3 MO0 MOJIEKYJIH eTaHy Ta 3HIMeMO
no aBi 6ini KyJabkH Big KoxkHoro 3 aromis Kapbony, a mob Ba-
JeHTHicTh KapOoHy nopiBHIOBajsla 4OTHMPbBOM, 3’€IHAEMO aTOMH
KapGony 1we aBoma cTpuKHAMHU (Mas. 44).

Ak BuaHO 3 Moaei, Bci 4 aTOMH MOJIEKYJIH alleTHJIEHY po3Mic-
TUNHCA HA OAHill sinil, a mixk aromamu Kapbony yTBOpHBCSH
nompiitHuit 38’ A30K.

MozaesoBaHHA Aa/10 3MOory 3'sicysBaTH, 1110 npocTopoBa 6yaoBa
MOJIEKYJIU AUeTHJIeHY — JAiHillHa, TOAlL AK eTHJIEHY — RNAOWUHHA i
110 aleTHJIeH BIAPI3HAETHLCH BijJl eTHUIeHY HASBHICTIO NMOTPiHHOro
3B’ A3KY Mixk aromamu Kapbdony.

3aMiHMMO KOKHY PHMCKY B CTPYKTYPHHX (pOpMYyJIaX eTHJIeHY i
aueTHJEeHY Ha ABl Kpanku (Mo3Ha4eHHA napH eJeKTPOHiB) it xicra-
HEeMO eJIeKTPOHHI (QOPMYJIH IIMX CHOJVK:

H H

H:C=2C:H H:C:2C:H
Etunen AuetTuneH

@izHyHi BJACTHBOCTI eTuaeny it auetnaeny. ETuien it aueru-
JleH MalTh CX02Ki1 (PI3HYHI BaacTHBOCTI 3 MEeTAHOM: 3a 3BHYANHHUX
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Mau. 44. Cxema nepeTBOpeHHs eTaHy Ha alleTHJIeH

yMOB rasysari, 6eabapBHi, MOraHo pO3YMHAIOTHECA y Boli. ETuaen
Mae€ sanax.
A OO6uucaime, ne2wri v 8axcui 3a nogimps emuaeH U ayemuaeH.
11106 3akpinuTH PO3rJAHYTHII HOBHII MaTepiaJ npo cKkJiaja ta oy-
JOBY €THJIEHY i alleTHJIEHY, a TAKOK MOBTOPHUTH NOPAMAOK CIOJIY-
YyeHH i MPOCTOPOBOro PO3MIillleHHA ATOMIB YV MOJIEKYJlIaX MEeTaHy Ta
eTaHy, BUKOHaiiTe sabopaTopHuii nocnia 6, onucanmnii y pybpnui
«CTopiHKAa NpUpPOaOAOCIAiAHHKA» .

@G CTOPIHKA NPUPOL4OA4O0CIAHNKA

JlaGoparopHuii gocnig 6. BUroTtoBneHHAa moaenen monekyn syrne-
BOAHIB.

O6naanHaHHA: Habopwn ANA BUrOTOBNEHHA MOAENEN MONEKYn, a B
pa3i iX BiACYTHOCTI — KOJIbOPOBWIA NNAcTUNiH, CipHMku abo nanuuku ana
niyéun.

3asgarHs 1. 13 nnacTuniHy BUroToBTE MOAENI aTOMIB: BUNINITb KYNb-
KW 3 HOPHOro NnacTuniny (BOHM cUMBONI3yBaTUMYTb atomu KapboHy) Ta
Kynbku 3 6inoro nnactuniHy (BOHW cuMBONi3yBaTUMyTb atomm ligpore-
Hy). JOoTpUMyHTECA Takux PO3MIpPIiB Kynbok: Bini Kynbkn mawoTe ByTh
MeHwWi 3a 4opHi B 1,5 pa3a.

3asaanHa 2. BUrotoste moaens MONEKYNM MeTany. Akuwo npauosa-
TUMeTe 3 NNacTUNIHOM, a He 3i cneuianeHUM HabopoMm, TO HamaramnTecs
PO3MICTUTU CTPUXHI TAaKUM 4MHOM, WOO BUroTOBNEHa BamMu MOAENb
Mana Burnsa NpaBubHOro TeTpaegpa, B ueHTpi skoro nepebysae 4yop-
Ha Kynbka, a y BepwuHax — 6ini. Take po3milleHHsa nepenasaTumMe He
NnUwe NopaaoK CNoNy4YeHHA atomis Mix coboto, a i ix NpoCTOpOBe PO3-
MiLLLEHHSA.

3asagaHHs 3. BUrotoste Moaens MONeKkynu eTaHy, y skiii Takox AoTpw-
MyATEeCH TeTpaeapvyHOro PO3MIlLLIEHHS aTOMIB Y NPOCTOPI.

3aspnaHHs 4. CkopucTaslMCb TEKCTOM naparpada ta npuragaswm aii
BYUTENA 3 MOAENDBAHHA MONEKYN eTUNeHy i aueTuneny, BUrotTosTe Ky-
necrepxHesi MOAENI MONEKYN UUX PeYOBMUH.

3asnaHHs 5. Y 30WATI 3anULWIiTb BUCHOBOK, B AKOMY 3a3HauyTe: a) Ak
BiQPi3HAIOTLCA MK COB0OKO METaH, eTaH, eTUNeH, aueTuneH NPOCTOPOBUM
PO3MiwEeHHAM aToMIB; 6) SKMM YWMHOM BU AocsAranu sigobpa)keHHs 4oTu-
puBaneHTHOro ctaHy atomie KapboHy B KOXHin moaeni.
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__MAaIs"emMo nacymkun .

¢ Eruaen C,H;, — mnaiinpocrima opraniuia peuoBHHA 3 MOABIi-
HiuM 3B'sa3koM atomie KapboHy B Moseky.ii.

» Auernaen C,H, — nHaiinpocriwa oprasiuyna peyoBuHa 3 norpiii-
HIM 3B'A3KoM atomiB KapOoHy B Mmostekyii.

* ETHjeH Ta aueTHJIeH € HeHACHUYeHMMH CIOJIYKaMHi, TOMY 110 B
IX MoJiekyvJax He Bci BanmeHTHocTi KapOoHy BHKoOpHCTaHI Ha
cnosayueHHnsa 3 aromamu ligporeny.

<€ i CTOPIHKA EPYAUTA

ETuneH € nepwnm npeacTtaBHUKOM rOMONOrYHOro PRy eTUNEeHOBUX
syrnesogHis., abo ankeHis — HEHACUYEeHWX BYIMesoAHIB 3 OAHUM
NoaBinHMM 3B8'a3kom atomis Kap6oHy 8 Monekyni. Mogeniown4yn monekyny
eTUNeHy, MU He BUNaaKoBO BiAHIManNu s8I, MOAEN MONEKYNU HaCU4eHoro
BYrNEBOAHIO eTaHy ABi BiNi KyNbKK, WO CUMBONI3YIOTEL atomu ligporeny, 60
rOMONOr¥ eTUNEHY MalTe 3aransHy popmyny C H, . To6T0 3a 0OAHAKOBOI
KiNbKOCTI atomie KapboHy y romonora etuneny Ha 2 atomu ligporeHy
MeHLWe, HIX Yy BIANOBIAHOro romonora mMetaHy. Haasu etuneHosux syrne-
BOAHIB NOXOAATH Bif, HA3B HACUYEHUX BYIrMEBOAHIB, WO MaKTbh Taky camy
KiNbKICTbL aTomie KapBoHy, a CydikC -aH 3amMiHIOETLCA CY(dIKCOM -eH: eTeH,
nponex, OyTeH I T.A.

AUETUNEeHOM PO3NOYMHAETLCA FOMONOriHHWIA PAO aueTUNeHOBUX
ByrneBoaHiB, abo ankiHiB —HeHacuyeHux BYrNeBOAHIB 3 O4HUM
noOTpinHUM 3B'A3komM atomis Kapbory y monekyni. MoaentoBaHH| noka-
3ano, Wo iXx MONEeKynn NOPIBHAHO 3 MONEeKynamMu roMmonoris MeTaHy ma-
i0Tb Ha 4 atomu lNigporeHy meHwe. Tomy 3aranbHOO OANA UKMX CNONYK €
Gopmyna C Hy,, _»

Ha3sBim roMonoris aueTuneHy Takox NoXoANAThb Bif HA3B BIANOBIAHUX HA-
CUYeHUX BYrNneBoaHIB, a CydikC - aH 3aMiHIOITb Ha CYdIKC -UH (-iH): eTUH,
nponiH, ByTuH.

Po3rnaHeMo KOHKpeTHU npuknad. OgHum i3 roMONoriB MeTaHy €
H-neHTad. e n'atnii 3a NOpaaKoM PO3MIlEeHHA B FOMONOriYHOMY paai
HaCWYeHUin ByrnesoAeHs, Moro monekynsapHa cdopmyna CgH,,. fomonor
eTuneHy, y cknaai Monekynu skoro Tex € 5 aromis Kap6oHy, NneHTeH Mae
dopmyny CgH,,, @ roMonor auetuneHy 3 Takol X KiNbKiCTIO aTomis
KapboHy neHTuH — CgHg

MEPEBIPTE CBOI 3HAHHS

1. Cxapakrepuayitre ghisnusi BracTHBOCTI eTHIEHY §i AlleTHIIEHY.

2. O0uNCTiTh BIAHOCHY TYCTHHY €THJIeHY 3a 030HOM Ta alleTHJeHV 3a
cvashyp(IV) orenaom.

3. Slkuil 13 3a3HAYEHNX BYIJIeBO/IHIB: €TAH, eTHJIeH, alleTHJIeH Ma€E TeT-
paeapiuny OVA0BY MOJEKYAH, AKHIT — NJI0MMHHEY, a AKHIT — JiHiiiny?
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4. O6uncaiTh, AKHII 06'€M 38 HOPMAJLHHNX YMOB 3aliMa€ eTHJICH MACOIO

130 r.
5. O6uucaiTes Macy Ta 06’ em nopuii aneruaeny, o mierurts 3,01 - 1023

MOJIeKYJ (H.V.).

6%, [TorpenyitTech y CKJIaJaHH] €JCKTPOHHHX 1 CTPYKTYPHHUX (hopMya
HeHACHUYEeHHX BYIVIEBOAHIB, CcKJaBIIM Taki (opMyJaH s PEYOBHH, L0
MaioTh MojeKyaapHi popmyan C;Hg ra CgH .

§ 23 XimiyHi BNacTuBOCTI, 3aCTOCYBaHHSA
eTUNEeHy N aueTuneny

BuBueHHA XiMIUHMX BJAacTHBOCTEH HEHACHUYEHMX BYIJIEBOAHIB
PO3NOYHEMO 3 eTHJIeHY, AKHIT nodyaemo 3 eranony C,H,OH na6o-
paTOPHHUM CII0COOOM y NpHJIajAi, 300pakeHOMY Ha MaJIOHKY 45:

T T
t e
H_C|_(|:_H m H—C = C—H + H,0 (1)
H OH

Ximiuni BaacTuBocri eruaeny. IlinHecemo a0 oTBOpy rasosin-
BiaHOI TPpYyOKM 3anaseHuii cipHuUK, i eTHJeH, 10 BUAIJIAETLCH, 10-
YHUHAE ropiTH 3JIerka KinTaBUM MOJayM’ aMm:

C,H, + 30, - 2CO, + 2H,0; AH = -1411,9 k]lx

IIs peakuis, sk i Bci peakiuii ropiHHSA, € eK30TEPMIiUHOIO.

He npunuHawo4yn HarpiBaHHa cyMimi eraHoay i cyiabdarHol
KHCJIOTH, ONYCTHMO KiHellb ra3oBiaBigHOl TpyOkM y XiMiuHHII
CTAKAH 3 po30aBJeHMM PO3UMHOM Kajiit nepmanranatry KMnO,.
Poaunu, 110 MaB cJ1aDKO poskeBe 3abapBiIeHHSA, AOCHUTb ILIBHAKO
cTac OesbapBHMM.

3MiHa KOJBOPY CBIAYHTE PO Nnepedir xiMiuHol peakuil — KaJii
NepMaHraHAT OKHMCHHMB eTuyieH. [lo3HauMBIIN YVMOBHO OKHMCHHK

CoHsOH, HpSO4

SiO,




kasiit nepmanradar ak (O], sanuuemMo cnpouleHe piBHAHHA 1€l
peakiii:
H H H H
| | + H,O |
H—C—=C—H+[0] ———= H—C—C—H (2)
| |
OH OH

ETunenrnikone

Kpim eTnseHy, po3uMH KaJjiil mepMaHraHaTy TakKo3 3Hebaps-
JIIOIOTH alleTHJIeH, TOMOJIONM eTHJIEHY Ta alleTHJIeHY.

IlponoBKuMO HarpiBaHHs, a KiHelb rasoBigBigHol TPpyOkM
ONnyeTHMO B XiMiuHMIT ctakaH 3 OPOMHOIO BOAOK (po3baBiaeHHM
pozunrom 6pomy Br, v Boai) caabko sosToro Kojabopy. Ik i B
JocaiZl 3 pO3YMHOM KaJjiii nepMaHraHaTty, po3uuMH OPOMHOI BOAM
HIBMAKO 3HeDapBIIOETLCA. ¥ LbOMY BHMIAJAKY BiaAdyJ0CA NpHEN-
HaHHA OpOMY 10 eTHJIeHY !

H H H H
| I I
H—C=C—H + Br— Br H—C—C—H (3)
I I

Br Br
1.2-AubpomoeTaH

ETuseH, Ak i iHi HeHacH4YeH1 BYIJeBOAHl, BCTYIIA€ B peaKLliio
npHuegHaHHA 3 BoaHeM. [la BaaeMoaia HaNeKHUTE 10 KAaTaJITHUHUX
peakiLiii, KAaTaaizaTopoM € NMOPONIKYBATHH HiKeb:

. Ni
CoH, + Hy 225 C,H, »
' )
t. N
C,H, +H, —‘*CzH-a

Peakuia npHeaHAHHA BOJAHIO O HeHACHYEHHX BYTJIEBOIHIB
aicrana Ha3By rigporeHisaiuii, abo rizpyBaHHA.

Cain nam’aTaTH, L0 BHACJIIJOK PO3PMBY NOABIIHOro 3B'A3Ky
3’ABIAIOTLCA JABI BiflbHI BaAJIEHTHOCTI V JABOX CVCiZHIX aToMmiB
Kap6ony. ToMy B pO3rasHyTHX IIpHKJIaJax NPHEJIHAHHA Biady-
BaETbCcA 10 00ox aromis Kapbonuy.

A Banuwims camocmillHo piHAHKA peaKyil 2iOpysanHus emeny i
emuHny 3a AoOROMOZ0I0 CMPYKMYPHUX POPMY.A.

Ximiuni BaacrusocTti aueruaeny. Jlobyaemo auerused Ta
nepeBipuMo HOro BaacTHBOCTI.

V wrratuBi 3aKkpinumo BeprukaabHo npodipky. IlomicTumo B
Hel 2—3 wIMaTOUKH Kaabuiii kapdiny CaC,, nosnemo 2—3 it Boan
1 Biapa3y 3aKpHMEMO rasosiaBoaHow Tpyvokoww. Cnocrepiraerscsa
OypXJiHBa B3aEMOJIif PEYOBHH:
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CaC, + 2H,0 — C,H,T + Ca(OH),

AueTHJieH, U0 BUALJIAECTHCH, IPONYCTHUMO KPi3b PO3UHMHH KaJii
pnepMaHraHaTy Ta 6poMHOI BOAH.

AHAJNIOTIYMHO eTHJEeHY alleTHJIeH TaKo3 3HeDapBJIIOE PO3YMH
KaJiil nepmaHrasary i 6pomMuy Boay. Tak, Bsaemoaisa 3 6poMHOIO
BOJIOIO 3aBePILUYETHLCH NMPHEJHAHHAM HOTHPbLOX aTtoMiB Bpomy:

Br Br
H—0=0—H —de B—C=0~—H Zte H—C—0—H
| | | |

Br Br Br Br

I[TinneceMo 10 OTBOPY ras3oBiABiIHOI TPYOK M 3anaJJeHHU CipHUK,
AneTHJIeH TrOPHTH KiNITABUM IOJYM’ AM.

A 3anuwimb ximivHe pieHAHHA YieT peakyil camocmiitHo.

HenacuueHi ByrjieBoJHi JIerKko OKHCHIOIOTHCA KaJliil mepmaHra-
HATOM, NTPHEAHYIOTH OPOM, BOJEHb, & TAKOK JedAKi iHIUi peyoBHHH.
ITosscHIOETHCA 1€ TUM, L0 MOABIITHHUIT TA MOTPiIITHMI 3B’ A3KH JIerKo
PO3PHMBAaIOTHLCH i HA BiJIbHI BAJIEHTHOCTI NPUEAHVIOTBCA 1HIIII aTOMH
V KinbKkocTi, HeoOxinHiit 10 HacuueHHA aToMmiB KapboHny.

Ha Biaminy Bia HHMX HacH4yeHi ByrJjeBoaHiI cTiiiki mporm aiil
KaJliif nepMaHraHaTy, He IpHMEAHYIOTH OpOM, BOJeHb Ta iHIUI peuo-
BuHH. [losicHIOETBLCA 1Ee THM, 10 B IX MOJEKyJax MixK aToMamMmn
KapboHy iCHVIOTH JIM1lIe OJHHAapHI 3B A3KH.

3uebapBiIeHHs PO3YMHY KaJiil NepMaHraHaty Ta Opommuol
BOJM BHKOPHCTOBYIOTH AJA AKICHOrO BH3HAYEHHS CNOJYK i3
noABiHHMM Ta moTpiiHMM 3B'A3kamu atomie KapGony B
MoOJIeKyJax.

3acrocyBaHHs HeHACHUYEeHMX ByrJjeBoaHiB. ETusien Ta aueru-
JIeH — poAOoHaAYaJIbHUKH JBOX rOMOJIOTiYHIX PAAIR BYIJIEBOJAHIB, i
caMe ix Haiibi/1bllIe 3aCTOCOBYIOTh.

¥ npomucaoBocCTi 3 eTuseHy 100yBaOTh NoJieTuseH, NoJjixJjop-
BiHij, nosaicTHpoJi, BiAOMi BaM ijJ 3araJibHOIO HA3BOIO IJIACTMAcCH,
OpraHiuyHi po3UMHHHKH!, OLITOBY KHCJIOTY, CHHTEeTHUYHI BOJIOKHA TO-
mo (mag. 46).

Bussinenuii me Ha noyaTky XX CT. BIUIMB €THJIEHY Ha JNOCTH-
PaHHA NJ0AIB Vv nepioj Bererallil pocjiH 3HAXOANTL HUHI 3acTocy-
BaHHA. Tak, 11100 NPHCKOPHTH 103PiBAHHA NOMinOpiB, IX 30MpalOTh
3eJIeHMMHM i TPUMAKTL YV NpHMillleHHI 3a TemMnepaTypH NOBITpA
+22 — +24 °C. IloBiTpsa 36arauyvioTb €THJEHOM i3 pO3PaxXVHKY
1 06’em eruneny Ha 100 06’emiB noBitTpsa. Yepea 6— 7 2116 nomiaopn
AOCTHralOTh i HAOYBAKOTh YE€PBOHOI'0 KOJIbOPY. 3aTHICTh €THJIEHY
CIOPHUYMHATH OlNAajgaHHA JHUCTA, KBITiB, NMjoaiB Tex BHKOPHCTOBY-
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[ MpwuckoproBay no3pisaHHA NNoAIB }

[ ETaHon MnacTmacwu J

.

BONOKHa

CUHTETHHHI
PO34YNHHUKN

[ OpraHi4Hi ]

Maus. 46. CxeMa 3aCTOCYBAHHSA eTHJIEHY

I0OTh Ha NTpaKTHILi, 30KpemMa, JAJd [popiaKyBaHHA 3aB’ A3l NepPCHKIB
Ta BHHOTPAAY V BeJIMKHMX caJax i BUHOrpaaHHuKkax.

AlleTHJIeH IUMPOKO BUKOPHMCTOBVETLCA JIA pidaHHA i 3Baplo-
BAHHA MeTaJliB, OCKIJNBKH Mig 4ac HOro 3ropasHHA BHUAIJIAETHCA
dararTo TenJIoTH:

2C,H, + 50, — 4CO, + 2H,0; AH = -2600 x]JIx
IIpu aueTnjaeHOBO-KMCHEBOMY 3BapPIOBAHHI TeMIeparypa carae
nonana 3000 °C.
3a 10MoMOoroo aueTHJeHY B IPOMHCJI0BOCTI JOOYBAOTh KAYUYK

(ocHOBHa CcKJajgoBa T'YMH), NJIACTMACH, PO3UMHHHMKH, €TaHOJ,
CHMHTETHUHI BOJIOKHa Ta DaraTo iHUIHUX peuOBHH.

mnaie'emMo nigCymMkin__ —

« ETnnen i1 amerusieH JIerkKo BCTYVNAIOTH V peakilil OKHCHeHHA i
npueaHanHsa. IIpoavkrTaMn peakiiili NpHEIHAHHA € CIOJVKH, B
AKHX Mik atomamit KapGoHY BCTAaHOBIIOIOTHCA OJANHAPHI 3B’ A3KH.

» BucOKy XiMiuHY aKTHBHICTb €THJIEHYV i1 alleTIJIeHY BHKOPHCTOBY -
I0Th ¥ IPOMMCJIOBOCTI /1A 100YBAHHA PIBHOMAHITHHX PeYOBHH.

« HaaBHicTh eTHJIEHY, alleTHJIEHY Ta 1X rOMOJIOriB MOYKHa BU3HA-
YHMTH 3a 3HeDapBJeHHAM BOJAHHUX PO3UIHIB KaJjliii nepMaHraHarty
Ta Opomy.

Q CTOPIHKA EPYAUNTA .

KpiM NpreQHaHHA NPOCTUX pedvoBuH (BoaeHb, BpoM) eTuneH Ta aue-
TUNEeH BCTYNawTb Y Peakuii npueaHaHHA 3i CKNagHUMKU PeyvyoBUHaMW,
Hanpuknan ranoreHoBOAHAMMU.
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MNpuknan 1. lMNpueaHanHA XNOPOBOAHKD (rigporeH xnopway) Ao

eTuneHy.

Bu BXe 3HaAETe, Wo nia 4ac peakuin NnpueaHaHHAa NoABIMHWMIA 3B A30K
pO3pPMBAETLCAH, 3'ABNAIOTLCA ABI BiNbHI BANEHTHOCTI, A0 AKWUX NPUEAHY-
{OTBCA OAHOBANEHTHI aTOMMW YY1 TPYNKY aTOMIB 3 MONEKYN IHLWOro pearexTy:

H H H H

H—C—C—H+H —Cl — H—C—C—H(H;,C—-CHzCl)

| | XnopoetaH
H Cl

CTpykTypHa hopmMmyna xnopoeTaHy BKasye Ha Te, Wo Nicna peakuii Mix
atomammn Kap6oHy He 3anMwunocs NoaBIHOIoO 3B8'A3KY | 3@aMiCTb OQHOIO
atoma lNagporeHy A0 cknaay MoNekynu yBinwoB OAUH aTOM XNopy.

NMpuxknapg 2. NpueaHaHHA XNOPOBOAHIO (riApOreH xnopuay) Ao aueTum-

nexy.
MNpuegHaHHiO Nnepenye po3puB NOTRIMHONO 38'A3KYy, BHACNIOQOK 40ro
3'ABNAIOTLCA 4 BiNbHI BANEHTHOCTI!

MpueaHaHHsa BinbyBaeTLCA y ABI CTafii:
1 cTaain H Cl

| |
H—C=C—H + HCl — H— C = C— H (H,C = CHCI)

XnopoeteH

2 cranis
H Cl H Cl

] |
H—C=C—H+HCI — H— C— C— H (H;C — CHCl,)
| 1,1-AuxnopoeTaH
H Cl

Heasaxatoum Ha Te, wo 6ina nepworo atoma KapboHy BXxe € oavH
atom Xnopy, Apyrvin Tex NpUENHYETLCA A0 HLOro. Y crapwux knacax
BW Oo3HanomMmuTecs 3 npasxnomMm Wwoao came 1Takoro NnpueaHaHHA atomis
ranoreHis A0 MONEKYN HEHACUYEHUX BYINEBOHIB.

MEPEBIPTE CBOI 3HAHHS

1. CraaaiTh cxeMy, 1110 iJIIOCTPYE 3aCTOCYBAHHA CTHHY.
2. PoakpuiitTe npuuusonro-uacainkori an'aaku mixne 6yaoBoio 1 XIMIY-

HHMH BJACTHBOCTAME uf,'p;.ﬂ.—;-1;;(‘;,'.;,'*‘-,';,',:,”%.;‘,.f"-,q,_, UENT P
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3. Aknit 06'em eTusieny noriauHerbes 6poMHOK B0 macow 200 r,
AKIIO MACOBA YaCTKa BpoMy B Hiil ecraHoBuTs 1,6 47

4. Y BHCTAUNTL BOJAHIO, AKHI BMAIIMBCA BHACTIJIOK B3aeMOAIT
HaTpiw Macow 2,3 r 3 A0CTATHBLOKW KIJIBKICTIO BOAN (H. V.), 11100 nepeTBo-
PHTH Ha HACHYMEHHIT BYIJIeBOJIeHb alleTujeH macow 4,8 r?

§ 24 BigHoweHHn 06’emiB rasie y XimivHUX peakuiax

Cepea xiMmiunmx peakiliilt 6araro takmux, 110 BiADyBawTbLCA MiK
razsyBaTMMM peuvyoBHHaMH abo CYNMpPOBOJKYIOTHCH YTBOPEHHAM
rasyBaTHX NpoAVKTiB peakuil. OckiibKM MOJIAPHUITI 00°€M rasis 3a
O/ITHAKOBMX YMOB OJIHAKOBHI, a KoediuieHTH 30iraloThca 3 KiJb-
KiCTIO peuoBMHH, 10 pearye 0e3 sajuiuky abo YyTBOPIOETHCA B
peakilii, 1e JlJae 3MOry XapaKTepH3yBaTH KiJAbKiCHiI BiAHOIIeHHSA
rasayBaTHMX pedYoBHH y XiMiyHMX peakuiax i 0e3 oOuHcIeHHA
MOJIAPHHUX Mac Pe4yOoBMH 3HAXOJUTH 1X 00’ eM.

006’emHui BigHOmWeHHA ras3iB y XimiuHux peakuisax. PpaHy3b-
Kuil yuenuii Hlosed Jlyi leii-Jloccak BUABUB, 1110 00’€MM rasis,
AKI BCTYNAalTh Y peakililo Ta YTBOPIOIOTbHCA BHACJIJNOK peaklii,
BiZIHOCATHLCA MizK cob010 AK HeBeJIMKI 1iji uncaa, AKi 3b6iraroTbea 3
kKoediunienramMn v piBHaHHI peakuil. ¥ 1808 p. BiH mocaiaHmm
HIJIAXOM c(hOopMYJIIOBAB 3aKOH 06’€MHHUX BiJIHOIIEeHb ra3is.

Y ximiuHMX peaKuifax 00’¢éMH radyBaTHX pe4oBHH (peareHTiB
Ta NPOAYKTIB peakiil) BiAHOCATHECA Mixk c006010 AK HeBeJIHKIi
uijai unciaa.

3aKOH MNOLIMPIOETLCH Ha peakuil, o BiadyBawTbcA 3a
MOCTiHHHOIoO THCKV.

HKoaed JIyi Ieii-JIwccak
(1778 —1850)

K. JI. Teit-Jlioccak — dpaHuvabkuii
xiMixk i ¢isnk, unen [lapuaskol akaaemii
nayk 3 1806 poxy. Moro naykosi npaui crocy-
I0ThCA PIi3HUX raavaeit ximii. Biakpus y
1808 p. 3akon o06'eMHHX BiAHOLIeHBL rasis,
110 VBIHIIOR y HAVKY AK 3akoH [Neit-Jlioccaka,
nepmum 06VB npocTy pPedyoBHHY iioa Ta
nobyaysas (1819 p.) kpusi 3anexnocTti poa-
YHMHHOCTLI coseli v Boal Bij TemmepartypH.
Pasom i3 ¢ppannysskum ximikom M. E. Illes-
pesieM oTpuMaB natexT (1825 p.) Ha supobHI-
IITBO CTEAPHMHOBHX CBiYOK, IO CcTAJI0 NOYaT-
KOM HOBOI1 100M B icTOpil ocBiT/IeHHSA.

ExcniepMeHT Y4YE€HOro mnoJsiraB v TOMY, 1110 BiH INPOBOAHUB
peaklilo Miz BOJHEM 1 XJIOpOM, Gepyul oiHAKOBI 00 € MM IIMX ra3y-
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paTuX peudoBuH. lllopasy 3 onHoro ob’emy BOJHIO i1 O1HOro 06’emy
XJIOPY BiH noOyvsBas ABa 00’€MH XJIOPOBOJHIO:

H, + Cl, = 2HCI
1V+ 1Vv= 2V

Ieii-JIioccak NpoBOAMB JOC/iAH 3 IHINMMH ra3yBaTUMH PeHOBM-
HAMM, 30KpemMa 3 BOJAHEeM Ta KMCHeM, aA30TOM Ta KMCHeM. 3a J0I110-
MOroOI0 LIMX A0cCJiaiB OVJI0O BCTAHOBJIEHO, 1110 HEBEeJIMKI 1iji uucaa,
AKHMMH BHPa’Kac€ThCA CIIiBBiJIHOLLIeHHA 00’eMiB ra3yBaTHX PEeYOBHH
y XiMiuHHX peakKuiax, abirapoTbca 3 KoediunieHTamMmu nepeja ix
xiMiuHMMH (popMysIaMH V PiBHAHHI peakuii.

Hewuto misuimre (1811 p.) iranificeknii ¢isuk i ximik Ameaeo
ABorajipo noscHuB BcraHoBJeHi Neii-JIloccakoMm eKcriepuMeHTab-
HO 00’eéMHI BiAHOLIEeHHA rasiB, a Takoxk c(opMyJOBaB HOBHIi
3aKOH, AKHI VBIiliIIIOB Vv HaYKY AK 3aKOH ABorajapo:

¥ piBHMX 06’emax pi3HHX rasiB 3a OJHAKOBMX YMOB MiCTHThb-
CcA OJIHe i Te caMe YHCJIO MOJIeKYJI.

PoarnsiHeMo Ha nNpHKJIaAi peakilil ropiHHA eTHJIEHY, AK MOYKHA
obumucauTH 06’eMH pevyoBHH, 110 0EpPyTh YYacTh TA YTBOPIOKWTHCH
niag yac peakiiii, AOTPUMMVIOUNCH 3aKOHY O0’'€MHHMX BiJHOLIEHb
rasiB. Cniepiuy 3anuiuemMo piBHAHHSA peaKllil Ta po3cTaBMMO B HbO-
My Koe(hillieHTH:

C,H, + 30, = 2CO, + 2H,0

3 piBHAHHA peakKnil BMAHO, 110 AJIA MMOBHOrO CHaJIKOBAHHA
1 MoJb eTHJIeHY NOTPiOHO 3 MOJIb KMCHIO, 1 1110 NPHM LIBOMY YTBO-
PIOETBCA 2 MOJIb ByrJjieKHucJoro raay. JIluBiasaunck Ha Koe(iuieHTH,
MOJKHAa cKasaTH, 1110 JJIA [IOBHOrO cnajiloBaHHA 1 Moab, abo 22,4 51
eruneHy (H.y.), noTrpidoHMiIi BTpHUi OiabmIHIl 00’€eM KHCHIO:
22,4 n/monb+ 3 moab = 67,2 1, i 110 06'€M YTBOPEHOI'o NPH LIBOMY
BYTIJIEKHCJIOrO ra3dy cTaHOBHTL 22,4 J1/M0Jb - 2 Moaib = 44,8 1.
€ 3a HopMaJbLHHMX YMOB Boja He nepedysa€ v naponofaibHomy craxi, To-

My i1 00’eM 3a YMOBOIO 11i€l 3ajaui He MOKHaA 0DYHCIIOBATH 38 3aKOHOM

I'eii-Jloccaka.

Ob6uHcaeHHs 00’€eMHHX Bi/JIHOLIEHb ra3iB 3a XiMiYHMMH PiBHAH-
HaMH. O3HAITOMHMOCH 3 NIPHKJIaJaMi PO3B’A3YBAHHA PO3PaxyHKO-
BMX 3a1a4 3 BAKOPDHCTAHHAM KiJIbKICHHX BiIHOLIeHb 06’€MiB rasis.

Ipuraan 1. ObuuecanTn, AKHil 06’eM XJopy HeoOXiaHmMil aJs
peakuil nosHoro npueaHaHHA rajoreny go 300 n aueruneny 3a
VMOBH MOCTiiiHOro THCKYV 1 TeMIepaTvpH.

PoasB'A3aHHA
Hanumemo piBHAHHA peakIiil:
C,H, + 2Cl, - C,H,Cl,



Poasrnanemo o6’emHi BinHomenHa rasiB aueruyneny C,H, Ta
xaopy Cl,, npo saki iizerscs B yMOBi 3aaaui:

C,H, + 2Cl, — C,H,Cl,
v : 2V
Ak 6auumo, y peakuiw BecTynae xjaop, o6’em sskoro BABiui 6i/1b-
1M1 3a 006’em auerusieny. Ile nae amory Jsierko 3HailTH BiaAnosiab
HAa MOCTABJIEHE B YMOBI 3ajaui 3aMMTaAHHA:

V(Cl,) = 2 + 300 = 600 (x1).

Ipukaas 2. BHacaigok cnasioBaHHA neBHoOl mopuil cyminri
kapbou(Il) okenay i KucHIO 06’eM cyMmilni 3MeHIIMBCA Ha 8 MJI.
Busnauutn, akuit o6’em kapdou(ll) okenay npopearysas, sIKIILO
BCi BUMipHu 3po6JieHO 3a OTHAKOBHX VMOB.

Poas'sszaunnsA

3anuiueMo piBHAHHA peaKlil Ta posrasiHemo o6’emMHi BiaHO-
LHIeHHA rasie:

2C0O + 02 = 2COz
2V : 1V : 2V

Boun cBiguaTth, 110 B peaKliwo Bcrymae 3 o0’eMm rasyBaTHX
peuosun (2 o6’emn CO i 1 06’em O,), HATOMICTL YTBOPIOKOTHCH
2 o6’emn rasyearoro npoaykry peakuii CO,. Tobro, BHacnaiaok
peakllil BigdyBaeTbcsa 3MeH1IeHHA 06’emy: 3V — 2V = 1V. 3riano 3
VMOBOIO 3ajiayi 3MeHLIeHHA 00’ emy nopiBHIoe 8 M. TakuM UHHOM,
3a yMoBOIO 11i€l 3agaui 1V = 8 mu.

Tenep MmoxeMo0 BiANMOBICTH Ha NMOCTaBJIeHe B YMOBI 3aaaui 3anm-
TAHHA:

V(CO)=2 - V=2 + 8Mma= 16 ma.

Hpuraaa 3. SIknit 06’eMm aMmoHiaKy yTBOPHBCA, SAKIIO MTOYATKO-
Ba CyMillI a3oTy Ta BOJAHIO Masia 00’em 90 1, a nicng 3akiHUeHHA pe-
akuil sannmnaocsa 10 1 azory. Bei Bumipu 3podiieHo 3a 0AHAKOBHX
VMOB.
PoaB'sazaHHu=A

Hanumemo piBHsAHHA peakuil Ta posrasiHemo o06’eMHi BigHO-
ILIEHHA rasis:

N,+ 3H, = 2NH,
1v: 3v : 2V
4V
3 00'eMHHMX BIJIHOLIEHb BHAHO, 10 BChbOT'O B PeakKIililo BCTVIAEC
4 0o6’eMH ra3yBaTHX PEUYOBHH. 3a NaHUMH, HABEeJEHHMH B VMOBI
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aazauvi, oGUHCIANMO, CKIJIBKH 1€ CTAHOBUTSE JiTpiB. Ilns uboro Bing
garaJIbHOro o6’eMy NouyaTKOBOI CyMillli a30TyY Ta BOAHIO BiAHiMeMO
o6’eM azoTy, 110 3aJIHLINBCA IMICJA 3aKiIHYEeHHA peaKLil:

901 - 101 = 80 1.

OTxe, 'PYHTYVIOUHCH Ha KiJbKICHHMX BIJIHOLIEHHAX rasiB, 3a
ymoBoio 3aaaui 4V =80 n. Toai 1V =80xa: 4 = 20 .
O6’eM YTBOPEHOTO aMOHIAKY BABiUi OibIIHITL:

V(NH;) =2V =2+ 201 =40 .

HageneHi npukJaan NepeKoHYIOTH V TOMY, 1110 000B'A3KOBOIO
Ai€o npu obuncaeHHi 060’eMHMX BiJIHOLUIEHb rasiB 3a XiMiuHHMII
PiBHAHHAMHM € BCTAHOBJIEHHA 3a LM BiJIHOILEHHAM 6eIUMUHU
00H020 00'€eMYy BIANOBIAHO N0 HaBeAeHUX B VYMOBi 3asaui ob'emin
peareHTiB Ta MPOAYKTIB peakilil.

Y xiMiuHiiiI DpoMHCI0OBOCTI A0BOJI YACTO CHPOBHHOIO .17
BHPOOHHUTBA NPOAYVKIII € razdyBaTi pe4yoBHHH — MeTaH, €THJIEH,
BOJIeHb, aMOHiaK, xJop Toilo. OCcKifbKN razyBaTi peuoBHHH 3Ba-
KYBATH HE3PYYHO, TO BAAIOThHCHA /0 BH3HAUeHHA IX o0’emy. Ilpn
LLOMY ODUICJAeHHA 3AIHCHIOIOTL 3 AOTPHMAHHAM 3aKOHY 00 € MHIIX
BilHOILIEHb ra3is.

_—TNAIBEMO IMIACYMKN. - ——

* Ha ocHOBI npoBejeHHUX eKCIIepMMEeHTIB (DPAHLY3bKHIT VUeHIIii
I'eii-JIioccak BCTAHOBUB, 1O B XiMiYHHX peaKllifgx ob0’emu rasy-
BATHX PEYOBHH (peareHTiB Ta NPOAVKTIB peaklilil) BiiHoCATbLCA
Mi»K coD010 AK HeBeJIMKI 1ijail uncaa. e BiakpuTTa VvBiiluio B
HaykKy Ak 3akoH [eii-Jlioccaka.

*» Hepenuki wmini uncsa, 110 BKA3VIOTh Ha CHNIBBIAHOLIEHHA
06’eMiB rasayBaTHX PEeUOBHH Vv XiMiuHHX peakuisx, 36iraoTbca 3
kKoedinieHTaMi y piBHAHHI peakI1il.

e 3HAHHA 3aKOHY 00'€MHIX BiJHOLIEHb ra3iB gae aMory 3iiicHio-
BATH OOUYHCIeHHA 00’eMy radyBaTHX peareHTiB Ta 1IPOIAVKTIRB
peakuil.

E CTOPIHKA EPYAUNTA

€ 3anadi, nia 4ac po3s’'A3yBaHHA AKUX BAAOTLCH A0 PO3rNaay BIAHO-
weHb 06'eMIB rasis y ABOX XiMi4HUX peakuiax. PoarnaHemo npuknag.

A Bracninok cnamosaHHs 20 n CyMilli MeTaHy i etaHy yTeopunocs 24 n
Byrnekucsoro rasdy. Yomy AopiBHIOBas 00'€M KOXHOro KOMMOHEHTa
CyMiLLI, AKLLO BCIi BUMIPKW 3AIMCHEHO 38 0AHaKOBUNX yMOB?

Po3s'fszaHHA

3anuwemMo pIBHAHHA Peakuiil rOpiHHA MeTaHy Ta eTaHy:
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CH, + 20, — CO, + 2H,0 (1)
2C,Hg + 70, — 4CO, + 6H,0 (2)

3anvwemo nin dopmynamm 06'eMHI BigHOWEHHA NOTPIBHUX AnA
PO3B'A3aHHA 3a0a4i pevyoBUH MeTaHy, eTaHy, BYrNeKucnoro rasy:

CH, + 20, — CO, + 2H,0

1v 1V
2C,Hg + 70, — 4CO, + 6H,0
2v : 4V ,abo 1V: 2V

MNo3Ha4Ynmo 06'emMn MeTaHy i eTaHy 3a PIBHAHHAMW peakuin.

Mpuiimemo 06'em meTaHy B cymiwi 3a x,,, Toai 06'em eTany nopisHiosa-
Tume (20 - x) n.

MNo3Hauynmo 06'emm BYrnekmucnoro rasy, wo yreopuscs nig 4ac cnanto-
BaHHA METaHy i eTany.

3 piBHAHHA 1 Gaymmo, wo 06'em meTaHy nopiBHIOE 06'eMy Byrnekuc-
noro rasy. 3BiACHU X N METaHy, 3ropsaoyn, YTBOPIKOE X N1 BYrNEKMCNOro rasy.

3 piBHAHHA 2 6a4unmo, Wo 06’'eM YTBOPEHOro BYrnekucnoro rasy sasidi
BinbwKia, Hix 06'em eTtaHy. 3eiacu (20 - x) n eTaHy, 3ropayn, YTBOPIOE
Byrnekucnuin ras, o6'em akoro AOpPIBHIOE:

2-(20-x)=(40-2x)n
B ymoBIi 3anadi cka3aHo, wo 3aransHuin o6'em yTteopeHoro 8 o6ox pe-

akuifax BYrneKUcnoro rasy craHosuTeb 24 n. Lle nae amory sanucatum t1a
po3s’'a3atu Take anrebpaiyHe PiBHAHHSA:

x+ (40 - 2x) = 24
Xx-2x=24-40
-x=-16; =16 (n)

Ockinekn yepe3 x 6yno nozHavyeHo 06’em meTaHy, To oro ob'em y
BUXiAHIA cymiwi cTaHoeuB 16 n. PewTa cymiwi 20 - 16 = 4 (n) npunanae Ha
ertaH.

NEPEBIPTE CBOI 3HAHHS

1. fxkuit 3akon Biakpus v 1808 p. Teii-Jlioccak? Chopmyiawiite et
3aKOH.

2. He BukoHyoouH MaTeMaTMuHHUX oBUMC/IeHb, 3po6iTh BUCHOBOK, OJ1-
HAKOBE YM Pi3He YMC10 MoaeKy. MicTuThes y 22,4 i1 xaopy ta 44,8 1 xno-
POBOJ/IHIO 38 OJTHAKOBHX VMOB.

3. V¥ 3oni rpososoro poapsajay Temneparypa carae nouas 2000 °C. 3a Ta-
KHX VMOB a30T i KMCeHb, 1110 nepebyBaloTh y CKJAL MOBITPA, B3a€MOAIIOTH
Mizk cobolo 3 yTBopeHHAM HiTporeH(I]) okenay. HanumitTe piBHARHA wi€l pe-
akuii Ta obumncniTe 06’eMmu azory i KHcHI0, HeobXiaHi Ana vreopenna 60 a
NPOJVKTY peakitil, AKLLO0 Bei BIMipy 3pobsieHo 3a 0IHAKOBHX YMOB.

4. [lia yac 3ropAHHA CYMiwi MeTany il Byriekucoro rasy o6'emom 40 1
Burparuiock 60 1 KHcHIO. ObuMeniTe BMicT ByriekHes10ro rasy v ckaafi
1ovaTKOBOI cyMillli, SIKLIO0 BCi BUMipH 3pob.ieHO 3a OMHAKOBUX YMOB.
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5* Ha nosHe 3ropsHHsa cymimi MeraHy 3 erujeHoMm ob’emom 60 1
BHTPATHJIM KHceHb 06’emom 140 1. O6umnciitsh 06’em MeTany Ta eTHJICHY B
cyMilli, AKILO BCi BUMipH 3pobieHo 3a OIHAKOBUX YMOB.

§ 25 nMonieTunexH. MOHATTA NPO nonimepwn

MoJsiIeKyJIH eTHJIEHY MOKYTh He JIH1le NPHEAHYBATH MOJIEKYJIH
iHIIMX PEe4YOBHH, a i DaraTopasoBo criojgydyarucs Mik cobolo, yTBo-
PIOIOYH OJIHY BEJIMKY MOJIEKYJY — Makpomosekyay. Taka peakiilis
BigbOyBaeTbCA 3a NeBHUX YMOB (HarpiBaHHs#, 30iJbIIEeHHA THUCKY,
HAABHOCTI KaTaJjizaTopa), 11 HA3MBAIOTH peaKIicio MmoJimMmepu3auil
(Bina rpeu. noaimepec — yTBOpPeHMit 3 ararbox 4acTHH).

Peakuia noaimepusaiii — e peakilia CcnoJy4eHHSA OAHAKO-
BHX MOJIEKYJI B OIHY MAKPOMOJIEKYJY.

ITpoaykT peakuii nonimepmnaailil eTuyieHy — MnoJieTHJieH —
ynepue 6yio 106yTo B 30-1i poku XX crosirra. CnouaTKy peakiliio
NPOBOAMJIH 38 BUCOKOI'O THCKY 1 HarpiBaHHs. 3roioM HiMelbKHI
vuenuil K. [lursep Ta itaniiiceknit yuenunit I»x. Harra poapobuan
MeTOA KaTaJIiTHUHOI noJiMepusallil eTuseHy i nporniJjeHy, 3a mo im
obom y 1963 p. 6viio npucyaskeHo HobeniBebKy npemiio.

Cxema mnoaimepuzaunii erngeny. ¥ peakuil nonimepusanil
CIIOJIVYEHHSA MOJIeKyJ BiabyBaeTbcA 3a pPaxyHOK pPO3PHBY
noaBiiiHOro 3B’A3KyY MixK aromamu KapboHy B MoJseKkyJsax HeHa-
CHUYEeHHUX cnoaykK. PoaransiHeMo 1le Ha NpHKJaail cxeMH rnojiMepu-
3allil eTUJIeHY:

CH, = CH, + CH, - CH, + CH, = CHy + ... =
—- CH,-CH, + CH,-CH, + CH,-CH, +..-
— - CH, - CH, - CH, - CH, - CH, - CH, — + ...

Ha cxemi nokasaHo, AK 3'ABJAAIOTHCA ABiI BiJIbHI OAMHHILL BaJe-
HTHOCTI, 3aBAAKH AKHUM YTBOPeHA YACTHHKA CMOJYUAETHCH 3 JBOMA
TAKMMH CaAMHM YacTHMHKaAMH. ¥ TaKuii cnocib crosy4yaloTbCcA Bing
KiJIBKOX JEeCATKIB [0 COTeHb THCAY MOJIEKV.J eTHjJeHy. B peayiab-
TaTi HaraTopasoBoro NpUEIHAHHA YTBOPIOETHCA HOBA Pe4YOBHHa i3
3araJIbHOK HA3BOK MOJiMep, a B PO3rJIAHYTOMY NOpHKJAanal —
nojsieTnJsieH. Bupoou 3 Hporo Bam nodpe Binomi (mau. 47).

Buxinna peuoBHMHa, B3ATa AJA NPOBEAEHHA OyAb-AKOl peakKILil
nosimepu3sailii, Ha3MBaETHLCH MOHOMEPOM (3 rpell. MOHO — OIMH), a
JIaHKAa, HA AKY NMepeTBOPHBCA MOHOMep i AKa 6araTopa3oBo NMOBTO-
PIOETBCA V CKJAaAl nojiMepy, — CTPYKTYPHOIO JaHKo¥0. OT>Ke, YHCJI0
MOHOMEPIiB JOPiBHIOE YHCIIY CTPYKTYPHHX JIAHOK.

ITeBHa KinbKicTH MOJIEKYJI MOHOMEpA, 0 CHOJYYHJIHCA MizK CO-
6010 Ta YTBOPHJM OJHY MAaKPOMOJIEKYJY IoJliMepa, M0O3HAYAETHCHA
JiTeporo n i AicTasa HAa3BY CTYNEeHA MoJimMepu3auii.
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Maus. 47. Bupodu 3 noslierusieny

3amnncyoun cxemMy peakilil nonimMepmnasailil, CTPYKTYPHY JIAHKY
OepyTb v Kpyriai av:xkku. UHneno, sanicane y cxemi 1o peakuil, Bka-
3y€ Ha UICJ0 MOJeKyJ MOHOMepYy, L0 IIpopearyBaJjit, a 3anmcaHe
nicjas peakuil — Ha YHCJI0 CTPYKTYPHHX JIJAHOK Y MAKPOMOJIEKYJIi
nojaiMepy.

CropoueHo cxeMy noJiiMepuaaltil eTiJeHy 3arMcyioTh TaK:

t, P. kar.

nCH2 = CI—Iz —_ (— Cl—l2 —— CH2 _)n
ETtuneH MonieTuneH

B oany nosiiMepHy MOJEKYJY MOKYyThb 00'egHaTHCH AECATHKH i
HABITH COTHI THCAY MOHOMEPiB, TOMY MOBHICTIO XiMiuHHUM pIBHAH-
HSIM Ll He 3aNHCYIOTh, 4 MUIUYTH CXeMH Ha 3pa30oK HaBeJeHOol cxe-
MH peaklil nojaiMepusaiil nosieTHjaeHy. AHaNOrivyHoO 3anMCyVIOTh
cxeMy nogaimepusauil iHmWIKMX pedoBHH. OCKIJIBKM YTBOPHIOTHLCH
MAKPOMOJIEKV.IH 3 PI3HOIO KIJIBKICTIO CTPYVKTYPHHUX JIAHOK, BiJHOC-
HA MOJIeKVJIApHa maca noJjimepiB — unciao npubauaHe. Tak, y
rnoJsiieTHJeHy BoOHa Moxke ovTH Bia 20 Tie. 10 3 MJIH, LU0 3aJIe3KHTL
BiJI CTVITIeHA nojaiMepusanil.

Cryninb noaimepusauii (n) erujieny € uncjaom amiHHHM. Tomy
MOJKe HTHCA JHLIe NPOo CePeaHI0 BiTHOCHY MOJIEKYJAPHY Macy
MaKPOMOJIEKYJIH MOJIieTHIIeHY.

BaacruBoceri ta 3acrocyBanHs nogiernaeny. KopoTko osHaiiomu-
Moca 3 (pisHuHMMI Ta XIMIYHHMH BJacTHBOCTAMH noJieruneny. Lle
TBEepa, Jeria 3a Bojay, >KIpPHAa Ha JOTHK PeuyoBHHA, 1110 30BHi HAraaye
napadin. IloaieTnaen nenpo3opnii (1le He CTOCYETHCA BUTOTOBJIEHMX 3
HBOI'0 TOHKHX IUIIBOK), HETOKCHMYHMIT, TePMOIIACTHYHMIT, TOOTO Mij
yac HarpiBaHHsA PO3M AKIIYETHCSA. 3aBOAH 3 BUPOOHMIITBA MOJieTHie-
HY BUITYCKalOTh 1Or0 ¥ BUIVIAAL rpa”y.Ji (KPUXTH) OL1yBATOrO KOJAbOPY
(man. 48). 3 noJieTHIeHY BUTOTOBJAIOTH HalipisHoMaHiTHiILI B1poOK,
B TOMY uic.i if KOJIbOpoBi (nonaiors 6apBunki). Iosiernnen He npo-
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BOANTHL EJIEKTPHUYHOr0 CTPYMY, TOMY
ge3aMiHHHII IIPH BUT'OTOBJIEHHI i30.11-
wii A1A eIeKTPOAPOTIB.

IIpuraaaiiTe, AK IIBHIKO €THJIEH
aHebapBJIOBaB PO3YUMHN KaJiii nep-
MaHraHaTy, OpOMHOI BO/AM, 3ropsB Ha
noeiTpi. TloBropumo ui aocaiam 3
noJiieTHJIeHOM.

Jocaid 1. BUTrOTOBUMO PO34YHH Ka-
niit nepMaHraHaTy cJabKo-poKeBoro
KOJIBOPY Ta 3aHYPHMO B HBOTO IlIMa-
TOUKH TMOJIieTHJIeHOBOI mnaiBku abo

rpaHyian nosieruseny. Bmier kondou Maa. 48. Ipomucaosuii
nepeMilllaEMo CKJIAHOK MaJHYKOO noJiieTHJieH BUNYCKAKOTh y
yu 360BTAaEMO cTpyluyBaHHAM. Konip BULAAAL rpadya (KpHXTH)

PO3UYMHY KaJiii nepMaHraHaTty He

3MiHMB cBoOro 3adapBieHHsA. OTKe, poOMMO BUCHOBOK, 1110 ITOJIieTH-

JIeH, Ha Bi/IMiHY BiJ1 eTHJIEHY, CTIHKHI NpoTH Ail OKMCHHUKIB.
Hocaid 2. Tlepesipumo, ui pearye nojieTujeH 3 po3uMHOM JYyry

Ta KHucaoTH. JIna uboro B OJHY KOOV HAJLJIEMO PO3YMHY HATPii

riipokcuay Ta A01aMo 1oJiieTusjeH, a B APYyry — XJOPHIAHY Y AKYCh

iHOIYy KMCJIOTY i TesK nomicTumo nosierunsen. CnocrepeskeHHs MmoKa-
3YyI10Th, 1110 B3a€EMO/il peuoBHH B 000X npobipkax He BiaOyBaeThCA.
OT)ke, 3a XiMiYHMMHM BJACTHBOCTAMM MOJIIETHJIEH CXOKHil 3

HACHMYEHHUMI BYTJIEBOJHAMH.

A Poszeasnbme cxemy noaimepusauii emuneny, nopienaitme 6ydoay
MOHOMeEPA | CMPYKMYPHOL AAHKU Ma NOACHIMb, HOMY noaiemu-
JAeH BUABNAE XIMINHI BAACMUBOCMI HACUYCHUX BY2Ne€B00HIE.
Hocarid 3. LImaTouyok mnoJieTHJeHY BHeCEMO THreJIbHHUMH

HIMOUAMH YV IoJayM’'s | cnocTepiraTMMeMo, siK BiH rOPUTh CBITJIMM

rojyoMm nojaym’sam.

A Ha nidcmaei npoeedenux docaidie 3poGimb 6UCHOB0K npo
doyinbHicmb BUKOPUCMUHHA nogiemuaeny oaa szbepicanHia
XIMIYHO AKMUBHUX POHOBUN | BU2OMOBACHHA NOCYdY, 8 AKOMY
Hazpisawmb abo Kun'amsamb peHosUHU.

Hna mertanpHimioro oaHaiiomjaeHHa 3 PiSMYHHUMH BJIACTHBOCTSA -

MH MoJIieTHJIeHY BHKOHaiiTe nadopamopruit docrid 7.

|

\w CTOPIHKA NMPUPOAOCAOC/IIAHNKA
\, / 4

JlabopatopHuit pocnia 7. O3nannomMneHHsa 3i apazkamu supobis 3
nonietuneny.

O6napHaHHsa Ta PEYOBWHMW: OAHOPA30BUIA MONIETUNEHOBWA
nocya, NnonieTUNEeHOBI NakeTu, KPULLKW, EMKOCTI ANa piavH, iHWI Bnupobwn 3
nonieTuneHy, Tepes3un, MipHUn UMNIHAP, NPO6IPKK, XiMiYHI CTakaHu, BoAA.
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3asnanHa 1. NepekoHanTeca y di3ndHUX BNACTUBOCTAX NONIETUNEHY,
onucaHux y TekcTi naparpada. [na uboro 03HanoMTeCs 3 BUOAHUMU Bam
nonieTuneHoBrmMu snpobamu. MOACHITL, HA AKKWX BNAaCTUBOCTAX NONieTUNeHy
FPYHTYETBCA MOro BUKOPUCTAHHA ANA BUrOTOBNEHHA PISHOMaHITHUX BUPOOiB.

3asgarHa 2. Po3pobiTe nnaH ekcnepumMeHTy 3 BM3HA4YeHHs NyCTUHW
nonietuneHy. 3a poapobneHum nnaHom BukoHante pocnin. Chopmynion-
Te i 3anuLliTe BUCHOBKW.

MO’ eMO NMigCymMKin_ : = D= .

* HeHacuuyeHMM opraHiyHMM pedyOBMHaM BJIaCTHBa peakliis crio-
Jy4YeHHs. ¥ NpakTHYHOMY BiJJHOILIEeHHI HAabiJbI BaYsKJIHUBOIO
peakili€lo HeHACHUYEHUX OPraHiUHHMX CNOJYK € MnoJiiMepu3sanis.
ITonimepusayin — cnonyyeHHss 6araTboXx MOJIEKYJ HeHacuue-
HOT'O BYI'JIEBOJAHIO B OJIHY MAKPOMOJIEKYJY.

« XapakTepM3ylouH peakllilo mojsiMepusalii, BUKOPHCTOBYIOTh
MOHATTA MOHOMEP, CMPYKMYypHA JAAdHKaA, Noaimep, cmyniHs
noaimepusauyii.

« MoHomep — Lie BUXiJlHA peyOBUHA, MOJIEKYJIM AKO1 DaraTopaso-
BO CHOJYYHMJIHCA MiK co00I0 Ta YTBOPHMJIH MaKpPOMOJIEKYJY
(BeIMKY MOJIEKYJY) MOJIIMepy.

« CTpykTypHa JaHKa — JiJfAHKA IoJiMepy, 1o HararopasoBo
IIOBTOPIETLCA Y HOro CTPYKTYPI.
« Ctynigp moaimepuaauii (n) — ue 4YucJ0, AKe BKAa3ye Ha

KiJIBKiCTh MOJIEKYJ1 MOHOMEpY, L0 NpopearyBsaJjy, i KiJlbKicTb
CTPYKTYPHHUX JIAHOK Y MAKPOMOJIEKVY.JIi.

« BinHocHa MoJiekyJsipHa Maca noJimepy (Taky s3arajibHy HasBY
Ma€ MNPOAYKT peakuil noJsiimepusauil) — uwnciao npubiamnsHe,
OCKIJIBKH B OJAHY MAaKPOMOJIEKYJY MOXKYTh CHOJYYaTHCHA BiAx
KiJIBKOX IeCATKIB 10 KIJIBKOX COTeHb THCAY MOJIEKV.I MOHOMEpY.

« 3aBasakH PisMUHUM i XiMIiUHHMM BJIACTHBOCTAM MOJieTHJIeH CTAB
LIMPOKOB¥HMBAHUM MaTepiajgom.

E CTOPIHKA EPYINTA .

CuposuHolo ana pobysBaHHA nonimepy noaiteTpagnyopoeTnneHy
(TedpnoHny) € razysata, 6e3 KONbOPY i 3anaxy, ManoOTOKCHMYHA pPe4YoBUHa
TeTpadnyopoetuneH (terpadnyopoeten) C,F,, y SKOi, SiK | B €TUNEHY, MiX
atomamn KapOGoHy HasBHWIA NoABIMHWIA 3B's30K. Monimepu3sauis sinby-
BAETLCA 3@ CXEMOI0:

P, xar.

t,
nCF,=CF, — (—CF,—CF,—),

Mopi6HO eTuneHy, B TeTpadnyopoeTeHy NoABinHWA 38'A30K PO3PU-
BAETLCH | 3'ABNAIOTLCA BiNlbHI OANMHUL| BANEHTHOCTI, 3a PaxyHOK AKUX BU-
6ynoBYETLCA NAHUION MakPOMONEeKynn noniteTtpadnyopoeTuneny:
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.—CF,—CF, —CF,—CF, — ...

BiaCcyTHICTb Y CkNnaai Makpomonekynu yTBOpPEHOro noniMepy aTtomis
ripporexy, HafABHICTb YOTUPLOX atomiB Pnyopy, AKi HAAIMHO 3axULaTb
kapGOHOBMI NAHUIOT BiA 30BHILWHIX BNAWBIB XiMIYHO arpecuBHnX cepeno-
Bull, AO0A3KTb MOMY BNacTUBOCTEW, BIAMIHHWX BiQ BNacTuBOCTENn
nonieTuneHy. Tak, Ha BiAMIHY BiA nonieTuneHy nonitetpadnyopoeTuneH
suTpumye HarpisaHHa no 300 °C, Heropounii, € OAHIEID 3 HANMIUHILLMX
opraHidHux cnonyk. ZlopasBaHHAM A0 UbOro NoniMepy HanoBHIOBa4YiB —
rpadity, Cknosatu Towo — aob6yBaloTb matepianM 3 BUCOKOK 3HO-
COCTIMKICTIO, TENNONPOBIAHICTIO Ta TeMNepaTypolo nnasneHHA. Taki Bnac-
TMBOCTI noniMepy 3abeaneunnu MOro 3actocysaHHsa y supobHuurei Ted-
NOHOBOro Nocyay, NiAWWNHWKIB, PI3HWUX AeTanen Towo (man. 49).

Maux. 49. Bupobu 3 Teprony

MNEPEBIPTE CBOI] SHAHHA

1. laitte BM3HAYEeHHA peakllil nojimepusauii, noscHiTe, YoMy AJH
€THJIeHy BOHA XapaKTepHa, a AJf eTaHy — Hi.

2. Haii6 R unii roMoJior eTujaeHy NporijieH nojJiMepH3ayeTbeA 3 YTBO-
PeHHAM noJinponijeny — noJiMepy 3 NOAIGHHUMH 0 noJsieTHJIeHY BJiac-
THBOCTAMM, ase Gijbil MillHOTO i TepMiuHO BuTpHBanoro. Peakuis BiaGy-
BaeThCA 3a CXEMOIO:

Ty .



nCH2 — CH — (""" CH2 g CH_)"

I I
CH; CH,

3asHaure v 1Liil cXxeMi MOHOMEP, CTPYKTYPHY JAHKY, CTYIiHL NOJiMep-
3allii Ta NosicHiThH, 3a PAXYHOK HOro Biadvjaca s peakilis.

3. Inoai nosierniieH Ta MoOAiNponijieH Ha3aUMBAKIOTL HACHYEHHMH BHCO-
KOMOJIEKVJIAPHHUMHM ByIUJeBoiAHsAMM. YuM, Ha Bamuy AVMKY, 3yMOBJeHA
Taxka Hassa?

4% 3aedanna 018 BUKOHAHHA I Maaux vasuaasrux 2pynax. Kopuery-
H04YHCh PisHUMN iHQOpMAaLTITHHMI JiZKepe1aMii, B TOMY YHCcJi it Meperkeio
Intepuer, poapodite npoektr Ha Temy <«ChorogeHns i maiibyTHe
noJliiMepiBe, BHCBITAMBLIN MHTAHHA CHPOBHMHHOI Da3M, exKoaorivuHol
Geaneku, NPAKTHYHOrIO BHKOPHCTAHHA BHI'OTOBJIEHOT 3 HHX NPOAYKILT.

§ 26 MeTaHon, eTaHon, MiUepuUH 9K NPeaACTaBHUKWN
OKCUreHOBMICHUX OopraHiyHux cnonyk. NoHarra
Npo PYHKLIOHANBHY FiAPOKCUNbHY rpyny

O3HallOMJIEHHA 3 MpejAcTABHHKAMM HACHMYEHMX 1 HEeHACHYeHHX
BYTIJI€BOJHIB Ta TOMOJIOTiYHHM PAJAOM METaHY [a€ 3MOry MepeiTH
A0 po3raaay iHwol BeJHMKOI i pidHoMaHiTHOI rpynu opraHiuyHHMX
CNOJIVK, IO AicTana HA3BY OKCHIeHOBMIiCHI cnoaykH. 3a HaA3BOIO
JIErKO 3p03yMITH, 1110 JI0 CKJIaAyY 1X MOJIeKYJ BXoAATh aTroMu OKcH-
reHy. flk i ByriieBojHi, OKCHIreHOBMIiCHI opraHiuHi pe4yoBHMHM YTBO-
PIOIOTH roMoJIOTiuHi paan. OAHUM i3 TAKUX PAAIB € rOMOJIOTiYHHIT
pAL HACHYEeHHX OTHOATOMHHX CITHPTIB.

PopMyJIH OKPEeMHX MNpeJACTABHHKIB HACHYEHHX OJIHOATOMHHX
cnupris. Ilepmnit npeacraBauk uvoro paay — memanoa CH,O,
apyruit — emanon C,HgO. Sk 6aunmo, Ha3BH PeYOBHH MOXOAATH
BiJl HA3BM HACHYEHOTr0 BYIJIeBOJAHIO, 10 AKOI noaaerbes cydike -ou,
a MOJIEKYJIM MICTATh TaKy caMy KijgbKicTs aromiB Kapbdony i I'iapo-
redy, 1o if BiAnOBiAHMII HACHUEHUII BYIJIeBOJ€Hb, Ta OJAHH ATOM
OKcHUreny.

A Camocmiitno ckaadime MoaeKyasapuy popmyay nponavoay. Ha
npuKAadi poseatnHymux OpMya1 MemaHoAy, cMAHOAY ma npo-
RANHONY NEePeKOHAUMECH, WO 8 20MOA0IYHOMY PAA] HACUHECHUX
00HOAMOMHUX CRUPMIB BUMPUMUHO 20MOJN02IYHY PIIHUYIO.
Hanumiemo cTpykTYpHY (hOpMYIY MeTaAHOMY:

H
|

H—C—O0 —H,adoCH,; — OH
I
H

MonekviaapHiil dopmyai C,H,O Bianosinaore 2 CTPYKTYPHI
thopmyv.i:
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1) H H 2) H H
I I I I
H—-(lz—(lz—o—H H—(lz—o—clz—H

H H H H

I amie oHa 3 HUX € CTPYKTYPHO0 (POPMYJIOI0 eTaHOJY (Ipo 11e
BoKe iunocsa B naparpadi). EkcniepiMeHTaa1bHO BCTAHOBJIEHO, 110
NOpPAJAOK CHOJYYeHHsA aTOMiIB Yy MoJeKyJi eraHoJy BijoOpaikae
nepuwa popmyaa. Tobro, AK i B MosiekyJi metaHony, atom OKcure-
HY CIIOJIYUAETHLCA OJHI€IO BajJleHTHicTIO 3 aToMom Kapbony, a apy-
row — 3 aromom l'inporeny.

A Hanuwimoe enrekmporui hopmynau MemaHoay ma emaHoay ca-

MOCMiltHO.

INousitra npo ¢dgyHxkuioHaasny rpyny. lllod niakpecaurn Ha-
ABHICTh YV COMPTIB riIpOKCHUJIBHUX TPy, 3aMiCTh MOJIEKYJIAPHUX
dopmysn CH O, C,H;O, C;H O, nuyTh (pOpMyJin Tak:

CH4OH, C,H,OH, C,;H.OH

3eepnimb yeazy: B 11iii hopmi sanucy ABi CKJIAN0BI YACTHHH —
nepuia, o MicTUTs Ha oauH atom [igporeHy MeHIIe, HixK
BiAMOBIiAHMII HAacHYeHHI1 BYIJieBOJeHb, HA3MBAETHCHA paaHMKAJIOM
(nosHauaerbesa R), Ta aApyra — riapokcuasHa rpyna OH. Came Ta-
Ka (hopMma 3anucy BigoOpa)ka€e HaABHICTb Yy MOJIEKYyJaX CIMPTIB
riapokcuabHol rpynu aromis OH i nae amory poarnaagaTu Hacu4eHi
OMHOATOMHI CIIUMPTH SAK NOXIOHI 20M0N102i8 MeMAHY, 8 MOJACKYAAX
akux odun amom lidpozeny samiweHuit Ha 2idpokcunbry 2pyny.
OrKe, MOxKeMo sanucaTH sarajbHy dopmyiay cnupris: R — OH.
HaniBeTpyKTypHi (hOPMYJIH €TaHOJY Ta NPOMNAaHOJY MalOTh TAKHH
BHUIJIAL:

CH; —CH, —OH i CHy — CH, — CH, — OH
I3 poarnauyTux GopMys BUAHO, 10 OAHOBAJEHTHHI paauKall
NOpPiBHAHO 3 BiANOBiIHMM HACHMYEHHM BYIJIEBOJAHEM MAE HA ONMH

arom I'igporeny menue. Toxk 3aranbHy (hopMyJ1y HCHUEHUX OJHO-
ATOMHHMX CIIHPTIiB MOXKEeMO 3anmcaTH Tak:

C;:H;!rl + IOH

liapokenapHa rpynna — e (pyHKLioHaJbHA rpyna CrnHpTIB,
10 BU3Hauae xapakTepHi ((pyHKIlIOHANBHI) BJacTHBOCTI peyOBHH
FOMOJIOIiYHOro psijly HACHYEeHIX 0JJHOATOMHHX CIHUPTIB.

I'pynu atomis, MO BXOAATH A0 CKJAaAy MOJIeKyJa Yycix
npejacTaBHHKIB OJHOro romMoJIOrivyHOro psaay i BH3HA4YalOTh
iX cminbHiI BAacTHBOCTI, HA3ZHBAKIOTE (PYHKUiOHAABHHMMH
rpynamMmm.
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Y posraaHyTUX (opMyJiax [0 CKJIaJy MOJIEKYJ CIMPTIB BXO-
AUTHL OJHA NiApOKCHUJIbLHA rpyna. 3BiJicH il NOXOAKEeHHA HA3BH —
odnoamomui cnupmu. Ilpore icHYIOTH COHPTH 3 JABOMa Ta Oljablue
riZIPOKCHJIBHUMHM rpynaMi B MOJeKyJi. [x saranbua Hassa — 6azamo-
amomui cnupmu. IlpeagcraBHnkomMm 6araToaTOMHHUX CIIMPTIB € riine-
PHMH (ruimepoJ) C3H803. BiH Ha/1eKHUTh 10 TPBOXATOMHHMX CINIHPTIB,
TOMY L0 JIO CKJIAAY MOJIEKYJIH BXOAATH TPH I'iIPDOKCHJIBHI rpynu:

H

H—C—0—H CH, — OH

H—é—O—H , abo CH — OH

H—(ll—O—H (I:Hg_OH
i

3 HaBeaeHUX (POPMYJI BHJAHO, L0 riAPOKCUJBHI rpyny po3Mmi-
1ieHi nmo oaHii O0ina KoxkHoro aroma KapboHy i Mmo)xHa HanucaTH
thopmyay sk C;H;(OH),.

Binomi Bam ruiokosa, LYKOPp, OJIisi, OLITOBA KHMCJIOTA TeX HaJle-
JKaTh A0 OKCHMIeHOBMICHHMX pe4YoOBHMH. 3 BJIACHOrO AOCBiAy BH
3HAETE, HACKIJILKM Le pi3Hi peuoBuHu. Homy?

IpuunHOO € Te, 110 KpiM pidHOl Kinaskocri aromis Kapbony B
MOJIEKYJIaX Ta PI3HUX XiMiuHMX 3B'A3KiB Mi)K HMMM, A0 cKJaany
LIUX PeYOBMH BXOAATH PisdHi (hyHKUiOHANBHI rpynu, 10 TOro » ix
MO>Ke OVTH B OJIHIH MOJIeKYJi KiJbKa.

dizuuHi BJIACTHBOCTI MeTaHOJy, eTaHoJay, riainepunHy. Ha-
ABHICTH TriAPOKCHJBHOI IPyNM NMO3HAYAETHCA Ha 3arajJibHAX BJlac-
THuBOoCcTAX cnupriB. Tak, cepen cuupTiB BigcyTHI rasdysaTi pe4oBH-
HHU. ITepmi npeacTaBHHKHM rOMOJIOTIYHMX pAAiB OAHOATOMHHMX Ta
faraToaTOMHUX CHOHMPTIB — pPIAMHM, CIIUPTH 3 DiALIINM BMicTOM
aTomiB KapGoHy B MoJieKyJli — TBepai pedoBHMHH. BiacyTHicTb y
CIHUPTIB ra3yBaTOro arperaTHOro CTaHy IMOSCHIOEThHCS HASABHICTIO
Miz IX MOJIEKYyJlaMH BOJHEBOI'O 3B'A3KY.

A IlToemopuswu § 3, c. 20—22, npuzadaiume, aKuil 368’ 130K HA3U-
saemusca 800HeBUM | AK BiH YMBOPHEMbCA.

Meranoan — nerko KumnJsiua 6esbapBHa piauHa (TeMIeparypa
kunigaa +64,5 °C) 3i cneundivyauM sanaxom, Jermuii 3aa soay,
3MIIIVETHCA 3 HEW y OyAb-AKHUX cHiBBiAHOMIEeHHAX. Memanon
Had3eéunaiuno ompyidnui! IlorpanasiHHA B OpPraHiam JIIOAMHH
HaBiTh KIJIBKOX KpaneJb 1iei peyOBMHH NPU3BOJANTD 10 TAMKKOIO
OTPYEHHA BCbOTO OpraHiamy, 10—20 ma — 10 napaJjiuyy 30poBoro
HepBa Ta HeBUJIIKOBHOI cainoTu, a 30—50 MJ MOKYTb CIIPHUYMHH-
TH HaBiThL CMepTh.
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ETanoJ 3a PisHYHUMH BJIACTHBOCTAMM B YCLOMY CXO03KHH 3 MeTa-
HOJIOM, NPOTEe Mae€ Aello BMILY TeMmnepaTtypy Kumninusa (+78,4 °C).
ETaHOJ, AK i MeTaHOJI, He JiHlle 3JATHHH PO3UYMHATHCH Yy OVAb-
AKiA KiJbKOCTI BOAM, a i1 caM € PO3YMHHHMKOM baraTbox oprasHiu-
HHUX CIIOJIVEK.

3ryOHa 1ist eTaHOJIY HA opraHiam roauHH. Lle oTpyiiHa peyoBuHa,
1o 3ry0HO BIIJIMBAE HA OPraHi3M JIIOJAMHH i BUABJAE HAPKOTHYHY
Aio, TOOTO BHKJHMKAE 3aJIe3KHICTh, 1[0 NPHU3BOAMTL J0 3aXBOPIO-
BAHHSA Ha aJIKOroJ1iaMm (y JaBHHUHY CIIHPTH HASHUBAJM AAKOZOAAMU).
ETaHOJI pYiHIHY€E€ HEPBOBY cHCTeMYy, POOHTHL OPraHi3aM BPa3JIMBHM /10
CepleBO-CYAMHHHUX 3aXBOPIOBaHb, CIHPHUYHMHIOE 3aXBOPIOBAHHA
opraHiB TpaBJIeHHHA, MOPYIIYE NaM AThb.

Koau noanHa Brnepllue BUABHJIA €TaHOJI, a OyJIo ue 3a Kiabka
cToJiTh N0 Hamiux AHIB vy CraponaBHubomy €rumnri, HiXTO i ragku
He MaB, IO LA peyoBHHa Oviae «uymoio XX cTojiTra» i craHe
HaMOOIIMPEHIIINM HAPKOTHKOM.

ITorsAir 4O CHUPTHHUX HAMOIB IPH YACTOMY 1 HAJAMIPHOMY 1X BIKH-
BAHHI PO3BMBAETHCA JOCHTH LUIBHAKO 1 BaX>X KO MiaEThHCA JiKyBaH-
H1I0. Boporuca 3i 3aryOHOIO NPHCTPACTIO 10 CITHPTHOIO npobysanu y
OGaraTboX KpalHax cBiTy, B TOMY uMcJIi H vy Haluii aepskaBi, BBoaA-
4yHu cyBopi 3abopoHH Ha BHPOOHHLTBO, Mpoja’k Ta CNOXXHBaAHHSA
askoronbHMX HanoiB. Ta ue He naBasio OUIKYBaHHX pe3yJbTAaTiB.
HaamipHe B)»XHBaHHA AJKOrOJbHHMX HAIOIB BUABHUJIOCH AOBOJI
CKJIAZHOIO COolliaJbHOIO NTPo6JaeMoI0, AJIs NOAOJAHHA AKOI JIOJIUHA
ocobHMCTO MYCHTDL NNPUHHATH PillIEHHA NMPO BiAMOBY BiJ 1X BXKHBaH-
Hs, BUABUTH CHJIY BOJIi, MOroJAKYBaTHCA HA JIIKYBAHHA Bia ajKo-
rojibHOI 3aJ1e3HOCTi.

I'ninuepua. Ha npuxkgani miel pedyoBMHM BH Ma€Te 3MOTy
nepeKoHATHCHA, AK 3MiHHM y KiJIbKiCHOMY CKJIaJli pe4OBHMH CIIpPH-
YHHIOKOTH IX AKicHi amiuu. Tak, raiuepun — ue 6esbapsHa, B'aA3Ka,
cuponononidbHa, 0e3 3anaxy, Ba)Kua 3a BoAy i HeoTpyiiHa piauHa,
10 MA€E 3JATHICTH MNOrJMHATH BOJIOTY 3 NOBiTPA Ta yTPHUMYyBAaTH
ii. OT:Ke, 30i/bILIEHHA KiJBKOCTiI ri/IPOKCHJBHHUX Ipyn y MoJie-
KyJi riaiuepuHy cTajo NPpUYHMHOK NMOABM HOBHX BJIACTHBOCTEH
CIIOJIVKH.

i‘ . CTOPIHKA IPUPOAOAOCIIAHVKA

3asnanqHa. 36araTiTe CBOI 3HAHHA NPO 3acTocyBaHHA cnupTis. [na
UbLOro 03HAMOMTECSH 3 TEKCTOM eTUKETOK, WO € Ha npoaykTtax nobyTosoi
XiMil, nucTkax-Bknagkax Ano0 nNikapCbkKUX npenapartis, KOCMEeTUYHUX
3acobis, HaNUcamMun Ha eTUKeTKax CKNSHOK 3 NiKyBafibHUMKM HACTOAHKaMM i
3anuLiTe Y 30WNT, AKi 3 HUX MICTATb Y CBOEMY CKNaai cnuptw.
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___MIAIB'EMO MIACYMKN___ —

e [IpuKIagOM OKCHIreHOBMICHMX OPraHiuUHHX CHOJYK € CIHPTH.
CnupTH MOXKHA PO3raajgaTH AK NOXiJAHI BYrJeBOAHIB, Yy MOJIEKY-
Jax AKHX OJMH UM Kiznbka atomiB Niaporeny 3amiliieHi Ha oany
UM KiJIbKa OJlHOBaJIEHTHUX rigpokcuasHux rpyn OH.

e Tiapokcuasna rpyna OH agicrana Has3By (hyHKyionabHOT epynu
cnupmie. Bona € 000B’A3KOBOIO y CKJIaji MOJIEKYJ COHPTIB i
3YMOBJIIOE IX CNiJbHI BJ1ACTHBOCTI.

e Yucao riApoKCHABHUX IPYI YV MOJIEK VI ClIUPTY BU3HAUAaE {oro
amomuicms. CiupTH, B MOJEKyJaX AKHUX MICTHTbCA OIHA
riipokcHJIbHa rpyla, HasuBalTbCcsa 00HOAMOMHUMU, Oinblie
ONHIELI — OazamoamomHuMU.

* Meranosn CH40H Ta eranon C,H;,OH — npeacraBHMKH OAHO-
ATOMHHMX HACHYEHHX CINHUPTIB, OCKIJABKH IX MOJIEKYJH CKJana-
IOTHCA 13 3aJIMILIKY HACHYEHOro BYTJIeBOAHIO, 1110 JAiCcTaB 3arajhb-
HY HAa3BYy 6Yyzae6odHe6ull padukxaa, i1 oaHiel TiApPOKCHJIBHOL
rpymnm.

e I'nmiuepun, abo raiuepon C..JH...]'(DH)3 — npeacTaBHHK DaraTroaToM-
HHUX CITHPTIB, OCKiJBKH YV HHOro MoOJIeKYJIi BYTIJIeBOAHEBHIT paIHKaJl
HACHYEHOro BYTIJIEBOJHIO CIIOJIYUEHHIT 3 TPhOMA IiJAPOKCHIBHUMH
rpynamu, 1o mictarbkes 0ins pidaux aromis Kapbony.

e MeTaHosa Ta eTaHON — AyiKe OTPYiHI i1 HeDeaneuHi aAna 3710-
POB’A JIIOAMHM PEUOBHHH YV pa3i X BHYTPILLIHbOTO BXKHUBAHHA.

ﬁ CTOPIHKA EPYANTA -

3 Bionorii BamM BIiAOMO, fiKe 3HAYEeHHA Mae XOB4 ANA HOPMAaNLHOro
0BMiHY pedyoBUH B opradiami noavHu. OaHUM i3 KOMMNOHEHTIB XOBYi €
xonecrtepuH, abo xonecrtepon. Y Apyrii Ha3Bi HasBHICTb cydikca -on
HeBunankoBa, OCKINbKW US pPevYoBMHA HanexuTb A0 OAHOATOMHMX
cnupTiB. XonecTepon B OpraHiami NioanHu i TBAPWH € peareHTom, 3 SKOro
YyTBOPOWTLCA GionorivHo Baxnusei pe4dosnHU. OCKINbKKW Ha iX YTBOPEHHRA
XONecTepon BUTPaA4YaETbCA HEMOBHICTO, TO 3 4aCOM BiH BiAKNANAETLCA HA
CTIHKax KDOBOHOCHWUX CyaAWMH | NPU3BOAWTL A0 3axXBOPKOBAHHA Ha aTtepo-
cknepo3 abo CNpUYMHAE XOBYHOKaM'aHy xBopoOy. LLIOG YHUKHYTKU uMX
3axBOpPOBaHb, Nikapi paasTb HE NANUTU, HE BXUBATKM CNUPTHWMX HANoIB,
36inbWUTN B pauioHi BMICT NpoaykTie, 6aratux Ha BiTaMiHW, yHUKATU
CTPECOoBUX CUTYyaUin.

MpukNanom HacnuyeHOro WecTUaToMHOro cnupTy € copbir, dopmyna
akoro CgHg(OH)g. Moro we HasmsaoTs uykpom ans aiabetvkis. AKiCHWIA
cknan uboro CNUPTY OQHakoOBUIA 3 AKICHMM CKNanom rnko3n, gopmyna
Akoi CgH,,0¢. KinbKiCHUIA Cknag BiAPI3HAETHCA YUCNOM aTOMIB Miaporexy.
BiaMiHHUM € TaKOX PO3TawysBaHHA atomiB OkcureHy B Monekyni: y copbiTi
Bci 6 atomis OkcureHy nepebysatloTe y cknaai riapokCUAbHWUX rpyn,
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a y mioko3i nuwe 5 atomie OkcureHy BxoaaTe A0 rpyn OH, a wocTtun €
O
V4

\H

Usa, 3nasanocs 6, He3Ha4yHa BIAMIHHICTE ¥ Dynosi monekyn sigirpae
BaXNMBy PONb B OOMIHI pe4OBUH y Nioaen, xBopux Ha aiabet. Yepes He-
pocTtaTtHE BUPOBneHHA NiAWNYHKOBOIO 3aN03010 (hepPMEHTY IHCYNiHY po3-
WenNeHHa rMMIKOo3n B OPraHiami yTPYAOHKETLCH, @ ue Npu3soauTb A0
NiABULLEHHA BMICTY WIEI PEYOBUHU Yy KPOBI. MNepeBipuTn ue MoxHa, 3po-
6uBLWIK CcneuianbHWA aHania kKpoei. ToMy NAW i3 3axBOPOBAHHAM Ha
piabeTt 3amiCTb LYKpPY BXUBAIOTb COPOIT.

CKNaAoBoI0 IHWOI PYHKUIOHANBLHOI rpynu: ansaerinHol — C

MEPEBIPTE CBOI 3HAHHS

1. BannuiTs MOJeKVIAPHi, eJeKTPOHHI Ta CTPVKTYPHI (hopMmyan me-
TAHOJY, eTaHoJY, raiuepuHy. Obuucairs, v AKii i3 cnoayKk MacoBa yacrT-
Ka Okcureny Haiibinbura.

2. CxapakTtepuayiiTe (pisuuHi BJAcCTHBOCTI BHBYEHHMX BaMH CIHPTIB.
3aBAAKH AKNM 3 HUX CITUPTH 3HAXOAATH NPAKTHYHE 3aCTOCYBaHHA?

3. Uum HebeaneuHe BXKMBAHHA HANOIB, L0 MicTATL eTraHon?

4%, CnpodyiiTe NOACHUTH, YOMY CHHPTH MAalOTh BHILY TeMlepatypy
KMIIIHHA, Hix piaki 3a 3BHUaiiHUX VMOB BiANOBIAHI BYIrIeBoAHI 3 0jIHAKO-
BOIO KiJbKicTiO aTomiB Kapbouy B mosekyi.

5%, CkopueraBiIMch 3HAHHAMM 3 XiMil i Blosoril 10aMHKM, a TAKOMK 10-
JAaTKOBHMH BigomocrsMu 3 iHdopmalliiiHHUX JxKepes, 30KpeMa Mepexi
InTepuer, obrpyHTyiiTe ocobauBy HeGe3neKy B;JKMBaAHHA CIMPTHUX HATOIB
y l0HalUbKOMY Billl Ta niaroryviite pedepaT 4y KOMII'IOTEPHY Npe3eHTalio
AHTHAJKOr0/1bHOT IMPONaratimn cepej VUHiB,

§ 27 XimiuHi BNacTUBOCTI Ta 3aCTOCYBaHHSA CNUPTIB

Cnupry HaJlekaTh M0 XiMIUYHO aKTHBHHX OpraHiyHHUX CMOJVK,
LI0 BCTYNAKTh V PidHi THNHN XiMiuHux peakuiii. [TepekoHaemocsa B
LbOMY, BHKOHABIIN JeAKl gocaiamn.

Hocaio 1. Baaemoaina eranoay 3 Harpiem. Hannemo y npobipky
2 MJ1 eTaHOY il MOMICTHMMO B Hel HeBe IHKHIT, 3aBOibIIKY 3 CipHK-
KOBY T'OJIOBKY, IIMaTouok Hartpimo (mana. 50, a). Cnocrepiraerbcs
aKTHBHA B3a€EMOJiA CHHUPTYV 3 HaTpieM, IO CYIIPOBOIMKYETHLCH
BMAiJIeHHAM Oe3bapBHOI rasysaTol peyoBMHH. 30epeMo ras, uio
BUAIIA€THCA, V NpodipKy, TpuMalun 11 qoropu aHoMm (man. 350, 8),
Ta nijHeceMo J0 OTBOPY NpolipkH 3anajeHuii cipuuk (man. 50, ).
YyTHo XapakTepHHI AJA 3ropAHHA BOAHIO 3BYK. KiabKicHHM
Aocsigom, onucaHuM v pvopuui «Cropinka epyauras», BCTaAHOBJIE-
HO, mo atomn Harpio samMiuiyiors anure aromu iaporeny riapo-
KCHJIBHUX IPVIT:

2C,H,0 - H + 2Na — 2C,H,0 - Na + H,T
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Mau. 50. Baaemoaisa eranosny 3 HaTpiem:
a — npobipka 3 eTaHoJIOM i HaTpiem; 6 — Jaiiika; 6 — npobipka nas 36u-
PaHHA BOJAHIO; 2 — MNepeBipKa HAABHOCTI BOAHIO 3al1aJIeHOI0 CKiNKOI0

YTBOpeHa cKJajJHa peyoBHHA MAa€ HA3By Hampiit emanoaam.

Jocaio 2. Bzaemoxaina rainepuny 3 Hatpiem. IIpoBeaemo gocaiia,
aHaAJIOTIYHMII NonepeaHbLOMY, aje 3 raiuepuHom. PeayabraTt Oyae
noaibuum — aromu Harpilo samicrsats atomu igporeny B rigpo-
KCHMJIBHUX Ipyrax, BHACJAIJIOK YOro YTBOPATHCH CKJIaJAHA PEYOBH-
Ha, L0 Ma€ Ha3By HaAmMpiil 2n1iKoaam, Ta BOJeHb:

H
H-(I:—O—H CH; — O —Na
2H-——(|3—0—H+6Na - 2(|)H-—O—~Na+3H2
H-—-(]!-——O—-H (|3H2—0—Na

o

A 3pobimb 6ucHOB0K, 00 AK020 Muny XiMiYHUX peakyiu Ha.e-

Humo 83aemodia cnupmie i3 HampieM.

Xoua o6uaBi peakuil npoBejeHi B OJJHAKOBMX YMOBaXxX, €TaHOJ
B3a€EMOJI€ 3 HATPi€EM aKTHBHIiLIE, HizK i3 riaiuepMHOM.

Hocaid 3. IloBHe OKMCHeHHA eTaHoay. ETaHon — Jjerkosaii-
mucta pedoBuHa. IlepekonaeMocs B LLOMY JOCHIAHHM IUJISIXOM.
BizbMeMO BaTHY KyJbKYy fniamerpoMm npubdausno 3 cM, 3aMOUMMO 11
BOJ0OIO TakK, 00 ycA KyJibKa OyJia 3BOJIOJKEeHa, ajie BoJa 3 Hel He
Kanajna i poamicTHMo Ha dapdoposiit vamui (man. 51). ITicas
uboro amouumo Bary 0,5 mJu eraHony Ta nigHeceMo 3anajieHHIl
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cipunk. Cnupr Biapasy » 3aropaeTbca i A
ropMThb ACKPABUM GJIAKMTHHUM Nosym’ M. £

C,H,OH + 30, — 2C0, + 3H,0 A

IT'opiHHA NPHUIHMHAETLCHA, AK TiIJIBKH BeChb S
CIIHUPT MOBHICTIO OKMCHUTKLCA. ,h

Ila peakuisa, AK i Bci peakuil ropinus, / N\
exkaorepMmiuHa. Ilix uwac pgocaiay Bara He ( )
saropinacsa, 6o rtensora, O BUAIJIANACH, —
BHUTpPaTHJIaCA HA HArpiBaHHA Ta BHIIAPOBY-
BAHHA BOIH.

BukopucTaHHA eTaHOJY. 3JATHICTH era-
HoJly OyTH Z0OpHMM PO3YMHHHMKOM HeOpPraHiuHMX Ta OpraHiuyHMX
CMOJIYK 3HAXOAHMTh NPAaKTHYHEe BUKOPUCTAHHA y (papMalleBTHYHIN
NpPOMHCJIOBOCTI, BUPOOHHLTBI napdymis, sakis, ¢papd Ta po3unH-
HHKIB, 110 BHKOPHCTOBYIOThCA AJA BHAaJEeHHA (apbu i iHmHX
3aGpyaAHIOBAUIB 3 TKAHHMH.

3ryoHOoI0 1i€10 €eTAHOJY Ha YKHUBi1 OPraHizMiu KOPHCTYIOTHCA B Me-
AMLUHI aa8 ge3iddekuii. 3 1Hi€l0 MeTO10, KOJIM rOTYIOThLCA 3pOoOHUTH
yKoJ a60 B3ATH KPOB Ha aHaJIi3, HIKipy NPOTHPAaIOTh BATOIO0, 3MOUe-
HOIO B eTaHOJIi. I e geAKkMit yac TpUMalOThL Ha Micui ykoay.

I1i Ta iHIII NpHMKJaaH 3aCTOCYBAHHSA e€TAHOJIY BijoOpaykKeHO Ha
MAaJIIOHKYVY 52.

Maun. 51. 'opiuusn
eTaHoNy

Man. 52. 3acTocyBaHHA eTaAHONY
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3acrocyBaHHA rainepuny (masa. 53). 3gaTHIiCTb raiLepuHy no-
rJIMHATH BOJIOTY BUKOPHCTOBYIOTH vy napdymepii 111 BUTOTOBJIEH -
Hsl Maseii, 3BOJIOKYBAaJbHUX KPeMIiB, Nijl yac BUPOOHHUILTBA MHJIa
Toulo. Jlasi noM AKINEeHHA MPAMXKI i IIKipH Yy NPOMHCJIOBHX MAaCHI-
Tabax Te’K BHMKOPHCTOBYIOTH IUiinepuH. I3 raiuepuny nobysaioThb
HiTporjilepuH — pevyoBHHY, [0 BMOYXa€ HABITH NpPH JIETKOMY
HaTHckaHHi. {10 ny>ke BubyxonebearieuHy pedoBHHY BHKOPHCTO-
BVIOTH IJIsi BUTOTOBJIEHHA JAMHaMiTy — BHOYXIBKH, L10 € He-
3aMiHHOIO IPpU NpOKJajJaHHI TyHenis, gopir y ropax. Iliryaku 3
BMiCTOM HiTpOrjilepvMHy 4YH CIHPTOBHIl PO3YHH L€l peuOBHMHH
BHKOPHCTOBYIOTb AK JIIKH JUJIA J10/leil i3 cepleBHMH 3aXBOPIOBaH-

HAMH.
[ MeauuwHa I
TekcTunbHa

BurotoeneHHsa - NPOMWUCNOBICTL
CUHTETUYHUX CMON

; rn H

i BUOYX0BUX HEPK

peyvoBuH

MNapdymepin

LWkipsaxe W
BUPOOHUUTBO )

Mau. 53. Cxema 3acTOCYBAHHA IIiepHHY

MeTaHO0J BHKOPHCTOBYIOTH Y XiMiuH1ii IpOMHCIOBOCTI AK CHPO-
BHUHY AJ1s BUPOOHMIITBA iHIIMX PEYOBHH — Pi3HUX MoJliMepiB, po3-
YHMHHHUKIB 714 nakis i papd Touro.

CTOPIHKA NnPrPOAOCAOC/IAHVKA

JlaGoparopHuii gocnig 8. Qocnign 3 rNiLEepUHOM: PO34YMHHICTb
rniuepuHy y Boai, B3aemopain 3 kynpym(ll) rinpokcnaom.

BukoHaHHa uboro nabopaTtopHOro Aocnigy AONOMOXe Bam Kpaue
BMBYNTWU BNACTUBOCTI MiUePUHY, NPOAOBXNTU GOPMYBAHHA EKCNepuMeH-
TanbHUX YMiHb, HABYUTUCSH PO3Ni3HaBaTH MIUEPUH Cepen iHWnX CNonyk.

ObGnapHaHHA Ta peyoBuHW MUEpPUH, BOAA, PO34UHU Kyn-
pym(ll) cynedaty i nyry, npoGipku | MipHWA NOCYA, CKNRHA nanuyka ais
nepemMilyBaHHA PeYOBUH,

3asaaHHa 1. JOCNIANITE PO3YUHHICTL MILEPUHY Y BOAI.

CKkOpMCTaBLUMCL MIPHUM NOCYAOM, BIAMIPRIATE 1 MN BOAM | NOMICTITb Y
npobipky. [0 Hei A0AaRTe BIAMIPAHWIA TaKUM Xe YMHOM 1 M rniuepuHy Ta
nepemiwante pevyoBuHn. Y1 po3YMHUBCA MILEPUH y BOAI?
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J0 yTBOPEHOI CyMmili riuepuHy n Boan gonante we 1 mn miuepwHy i
nepemiwante pedosuHn. Cnoctepirante, 41 po34UMHUBCS rMILEPUH LULOrO
pasy.

3po6iTh BUCHOBOK NPO PO3YMHHICTL MIiUEpPUHY Yy BOAI.

3aspaavHs 2. NpoBeniTh AKICHY peakuid Ha rMiuepuH.

MmiuepuH Ta iHWi GararoaromMmHi CNUPTH MOXHa Po3Ni3HaTv 3a
AONOMOrolo AKICHOT peakuil, Aka nonarae y szaemogqii 6araro-
aToMHOro cnupTty i3 csixonobyrum ocapgom kynpym(ll)
riapokcuay.

Ana npoBeneHHN AKICHOI peakuii Ha rniuepuH y npobipky Hanuinte 2 mn
PO34MHY Nyry i A0 HLOro AoaawvTe Kinbka kpanens po3dunHy kynpym(ll)
cynodaty. Bu nobauure, uio yreopmuscs GnakuTHUA ocaa.

A 3anuwite y 30WWNTI MONEKYNSPHE Ta MOHHE PIBHAHHS LIiET peakuii | CKo-
puctantTecs Tabnuuero po3vynHHOCTI, Wob nepekoHarucs, Wwo B ocan
sunapnae Cu(OH),.

Ao yTBOpEeHOro ocagy anogante kpannamu rmiuepuH i cymiw ne-
pemiwainTte. Ocan po34MHUTBLCA, HATOMICTb YTBOPUTBLCHA PO34MH IHTEHCUB-
HO CMHbLOr0 KONbLOPY.

A Coopmynonte ta 3anuwwite y 30WNTI BUCHOBOK PO Te, K MOXHAa A0-
BECTU HaABHICTL BararoatoMHuUX CIMPTIB Y PO3YNHI.

naisemMo nigCymkm == — =

]

e V xiMiuHOMY BiiHOIUEHHI CHIMPTH — AKTHUBHI PEUOBHHH, L0
B3a€EMOJIIOThL 3 PIBHHMM peareHTaMM, B TOMY UMCJI i JVKHUMH
MeTaJlaMH, KHCHEeM,

e XapakTepHi XimMiuHi BJacTHBOCTI CNUPTIB 3yMOBJIeHI Ha-
ABHICTIO (DVHKLIOHANBHOI ripokcuabHol rpynu OH, a Takox
3araJibHOK BJIACTHBICTIO DAaraTboX OpraHiYHHX CIHOJIVK BCTyna-
TH 3 KHCHEM V peaKIlilo MOBHOTO OKHCHEHHA (FrOpiHHA).

e CniupTH — UWiHHA CHPOBHHA A8 BUPOOHHLTBA DaraTb0X peyoBHH.

e [Ilo6 poanizHaTH rjainepMH, NpPoOBOAATHL SAKICHY peakKuiro 3i
cBixkomodyrum ocagom kKynpym(Il) riapokenay OaakuTHOro
KOJIbOpPY. 3a HaABHOCTI IIIillepHHY ocaj PO3UNHAETHCA, a Po3-
YHH HAOYBAa€ iIHTEHCHBHO CHHBOI'O KOJLOPY.

LS
E CTOPIHKA EPYAUNTA

Y TekcTi naparpada ckazaHo Npo Te, WO 3aBAsKu NPOBEAeHHIO
XiMiYHOro ekcnepmmenTy Byno niaTBEpPAXEeHO CTPYKTYPHY OynoBy eTaHo-
Ny i HAABHICTb Y NOro MONEKYNi OAHIET MNAPOKCUNBHOI rpynn. PoarnaHemo
Xi NPOBEAEHHA UbOro eKCnepumMeHTy.

Ha manioHky 54 300paxeHo npuna, y SKOMy NpoBOAMTLCHA B3aEMOAIN
HaTpilD 3 eTtaHonom. [na nNpoBeneHHs1 eKCNepumMeHTy noTpibHo y npwnan
(man. 54, a) nomicTuTK HaTpii Ta etaHon. Konn Baatn 0,05 monb, abo 2,3 1
etanony i 0,05 mone, abo 1,15 r HaTpitO, @ BECb BOAEHb, WO BUAINAETLCA
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Maun. 54. Ilpuaaa An1A BCTAHOBJEHHA CTPYKTYPHOI OV0BH eTaHOY

sHacNinokK BypxnMBoi peakuii umx pevyoBuH (H.y.), NPONYCTUTKX Yepe3 ABOrop-

ny nocyauHy (Man. 54, 6), cnony4eHy 3 MipHUM uMniHapom (man. 54, 8), To
06'em BOOU, BUTICHEHOI BOOHEM Y uMNiHAP, cTaHoBuTme 0,56 n.

O64uncnumo, Aaknii 06'eM BOAHIO BUAINUTBCHA 3 1 MONb CNUPTY, CKNaswm

Taky NPoONOPUitO:
0,05 monb: 1 Mmons=0,56n: xn.

_ 0,56

x = —

0,05

AHani3yo4n ABi MOXNUBI CTPYKTYPHI OpMynK ANna MONekynu cknany
C,HgO, pobrMo BMCHOBOK, WO AKOW CNUPT Mas CTPYKTYpHY dopmyny
CH,; — O — CHj, 70 3 1 Mmonb cnupTy Buainanoca 6 3 Monb BOAHIO, aaxe
BCci 6 aromie ligporeHy B uin dopmyni PiBHOUIHHI. Ane po3paxyHKwn
cBiaYatTe NPo Te, Wwo 3 1 Mmonb cnupTy BMAiInseTecs 11,2 n, abo 0,5 monb
BOAHIO. TAKMM YMHOM, 3 1 MONb CNUPTY BUAINKETLCA 1 MONb aTtomis MNapo-
reHy. OTxe, CTPYKTYPHOO HOPMYyNo0 cnupTy € popmyna, y fKin oauH
atom ligporeHy BiAPI3HAETLCA BiO, PewWwTW aTOMIB UbOro XiMiYHOro
enemeHTa TUM, WO BiH CNONy4YeHWin 3 KapOBoHOBUM naHLorom He 6eano-
cepeaHbo, a yepes atom OkcureHy: CH; — CH, — OH.

KinbkiCHi gocniaun Ha sCTaHOBNEHHA (GOopMyN CNONYK € AOCUTL NOWMN-
PEHUMK B OPraHiyHini XiMmii.

-1=14.2(n).

MEPEBIPTE CBO! 3HAHHS

1. CxapakTepuayiite BinoMi BaM ximiuni BaactuBoeTi enupris i npoiawocer-
pyiiTe IX 3aNHCOM PiBHAHL XiMIUHMX peakIliil HAa NPUKIAA] MeTaHOIY.

2. Hanuwite pisaanua peakuii ropinns nponanoay C,H-OH ra 06-
YHCAiTh, AKHHA 06'eM KUCHIO (H.V.) NOTPIOHMIT A5 cnajloBaHHA CIIUPTY
macoio 90 r.

3. 3a 101OMOro10 AKOI AKICHOT peakilil MO¥KHA BUABUTH raiuepun?

4. Bucs1oBiTh CVIUKEHHSA NPO 3HAYCHHSA CITUPTIB Y CYCNiJbHOMY rocro-
aapetsi, nodyTi, MeJIHILHHI.
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5. ¥ AKoro i3 cnuMpriB — MeTAaHOJY 4YM IVIIIEePHHY — MAacoBa YACTKa
OkcHureny dinapiua?

6. Uu BuctauuTb HaTpio macow 9,2 r, mob i3 gocrarHbol KiabkocTi
eTAHOJY BUTICHHUTH BoJeHb o6’emom 2,24 a1 (H.y.) ?

7*. Ak gocaiilHUM WIJIAXOM PO3MNi3HATH PO3UMHU eTAHOJIY, IJillepuHy,
cyabhaTHOl Kucaorn?

§ 28 Ouyrtosa Kkucnora, 1l cKknag ra BnacTtmMBoCTi

ITonsaTTa npo kap6okcuabHy rpyny. Ourosa (icTopuyHa Ha3Ba),
abo eraHoBa (cyuacHa Ha3dBa), KHCJIOTA, AK i CIUPTH, HAJIEKHUTH
A0 OKCUZCHOBMICHUX OPZAHIMHUX CNOAYK 1 € npeacTaBHHKOM
roMoOJIOTiYHOTO pPAAY HACHYEHHMX OJHOOCHOBHHMX KapO6GOHOBHMX
kHucaoT. Ckaaa MoJIeKyJ LLMX pe4YyOBHMH Iepejac 3arajbHa hopMya
R — COOH, y akii aireporo R mosHayeHo, AK I B HACHYEHHMX
OAHOATOMHHX CIHPTiIB, pagHKaJl HACHYEHOTro BYIJIeBOAHIO (3a
BHHSTKOM MeTAHOBOI KHCJIOTH, e 3aMicTh paaukaia € arom INigpo-
reny). OanoBanenTHa rpyna aromiB — COOH aicrana HasBy
KapOOKCHJIBHOL IPYIH.

KapGokcuapHa rpynma — He @yHKLioHaJbHa rpyna
OpraHivHHX CMOJIYK, III0 MalOTh 3arajibHy Ha3By Kapbonosi
Kucromu.

MosekyJja OLTOBOI (eTaHOBOI) KHCJIOTH CKJIAJaEThCA 3 pajinKa-
na CH;— Ta KapOGOKCHJIBHOI rPyIIH. Ii ckylan nepenaeTsLCa MOJIEKY-
asapHoio popmysow CH;COOH, a crpykTypHa (popmyJia Taka:

H

| 22
H—C—C

| %

H OH

A Craadimb enexkmpoHHY (HopmMyny emaHosol Kuciomu camo-
cCmiitHO.

Te, 110 OLITOBA KHCJIOTA HAJEXKHUTh N0 OJHOOCHOBHHUX HAacHue-
HHX KapOOHOBHX KHUCJIOT, O3HAYa€, 10 B 11 MOJEeKYy.JIi MiK aToMaMH
KapGony HasaBHMII JuIIe OAMHAPHHUH 3B'A30K, a HadBa emanosa
nigxkpecsiawe, 10 MOJEKyJja KHCJIO0OTH, AK 1 MOJIeKyJja eTaHy, Mac
2 atromu Kapb6oHy — OAHMH BXOAMUTH 0 CKJIaAy KapOOKCHIBHOI rpy-
M, Apyruid MicTutbhesa B paaukasi. Tob6To paankan mae Ha OJMH
atTom Kapb6oHy mMeHlle, HiyK BiANOBIAHMI HACHYEHHII BYrJieBO1€Hb.
A [Tomipxyume i Hanuwiims PopMyay NPONAHOBOI Kucaomu.

3 HA3B eTaHOBa Ta NMPONAHOBAa KHCJOTAa HEBaXKKO 3PO3YMiTH,
L0 HA3BM KHCJIOT YTBOPEHi 3 JIBOX CJiIB — Ha38u 8idnosidHozo Ha-
CUMEHO20 8Y2Ae€600HI0 3 JOFAHUM CYPiKcom -068- ma c106a Kucaoma.
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dizuuHi BaacTHBOCTI ouToBol Kucaoru. OuroBa Kucjaora —
OesbapBHa pifiMHa 3 pPi3KHMM 3anaxom, jgo0pe pPoO3YMHHA Yy BOAi.
Ouer, AKHIi MM BUKOPHCTOBYEMO B nodyri, — ue i1 poabdaBieHnii
po3duuH. Po3duMH OoLTOBOI KHCJOTH BIJAOMHII JIOAMHI 3 rJIHDOOKOIL
naBHMHH. KoHuneHTpoBaHy outoBy kKHcjaoty v 1537 p. Bnepiue
Ao6ys HiMeubknii yuennii Teodppacrt Ilapauenasnc.

Ximiuni BracTuBocTi ouToBOl KHeaoTH. Ik BaMm Bigomo, Heop-
radiyHi KMCJ0TH AHCOLiI0THL HAa KaTioH [NiaporeHy Ta aHioOH KHC-
JIOTHOTO 3aJMINKY. A Ha AK1 HOHHM AMCcoLiloE i YH AHCOLLiIo€e B3araJi
ouTOBa KHUcJoTa?

3 11 cTpyKTYpPHOI (pOpMYJIH BHIAHO, 1110 B MOJIEKYJI HafABHI i
riapokcuibHa rpyna (v ckjaai kapboKCcHJIBHOIL rpymnmn), i 3 atomn
l'iaporeHy B ckiajai ByrjieBojgHeBOro paamnkasia. MoxHa nepeada-
YUTH, 11O YV BOAHOMY cepejoBUlli Aucouiauis BiadbyBaTuMeThCH 3
VTBOpPeHHAM rigpokcnja-aniona OH™, a MoKHA nporHo3ysaTH Io-
Ay karioHiB 'iaporeny H ™.

A 30006ydvme 6idno6idv Ha nocmaeaene 8 nonepednvomy adlayi
sanumaMnni, 6uKonaéwu arabopamopnuii docaid 9 ; pybpuku

«Cmopinka npupododocaidnuxka».

1. EnexkTpoJaiTuuHa aucouniauisa ourosol kucaoru. Jlaboparop-
HHIT J0CJIiJ CBiAUNTH, IO OLITOBA KHCJIOTA, MOAIOHO 10 PO3UMHHIX
HeopraHivHUX KHCJIOT, JUCOILiI0E 3 YTBOPEHHAM KMCJIOro cepeno-
Buula. | 3HOBY BHHHKaeE 3anTaHHA: cKiabKH kKaTioHiB [Niaporeny
VTBOPIOETLCH Ta 3 AKNX came aromis [Niaporeny — Tux, 1o y Byr-
JIeBOJIHEBOMY pajaukasii, uu toro, umo v (pyHKioHansHiilt rpyni?
Hocnig:xeHHa BUeHHX IoKasaJH, 1o kKartioH Iiaporeny Biamen-
JIIOETHCA BiJ NZIPOKCHIBHOL rpyni. 3anuiieMo piBHAHHA eJIEKTPO-
JiTHYHOI AMcouianil o TOBOI KHMCJIOTH!:

CH; - COOH & CH, - COO™ + H"

3eepnimb yeazy: nid wac ducoyiayil yi€i, a makox iHwux
KapboHOBUX KUCIOM NepuLum 3anucyromsv aHiOH KUCAOMHOZO
3aauwky, opysum — kamiou I'idpozeny.

OuroBa KHca0Ta € c1a0KHM €JIEKTPOJIITOM | BHABJIAE 3aralibHi
BJIACTHBOCTI KHCJIOT 111010 B3aeMOAIl 3 MeTajaaMu, JyraMi, COJAMH,

2. Bzaemoais ouroBoi KHcjaoTH 3 meraaamu. Meraan,
pPO3MillleHl Y BUTHCKYBAJbHOMY pAdi 0 BOAHK, BUTICHAKTH ii0ro
3 OLTOBOI KHMCJIOTH, HANTPHK.IA1:

2CH,; - COOH + Mg — (CH,C00),Mg + H,T

Maruiii eravoar

YTBOpeHY ciJb HasuBawThL MazHill emanoam (icTopHMuyHA Ha-
3Ba — auyemam maeHiw). Ik i B Ha3Bax coJieil HEOPraHiuYHMUX KHCJIOT
(HanpuK.Jana, cyab(ar, HiTpaT), KOpiHb i3 HA3BH KHCJA0TH | cydike
-am niciasa HbOro 3depirarmTesca.
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A Buronaiuine sasdanns 1 gatopamopioeo docaidy [0, wo dacmb
BAM 3MOLY SAKPIRUMU SHAHHA NPO GAACMUGICTM L €MAHOGOT KUC
JLOMm ﬂ.!al'."()()fﬂ"l‘“ S mMemaaamu.

3. Baaemoin ouToBol KuceaoTH 3 ocHopami. Olirrosa Kuesora
BCTVIIAE B peakKlliio HellTpaJi3aiil 3 ocHOBAMH Ta VTBOPKOE Ciflb i
BOJY, HANIpUKJaN:

H; - COOH + KOH — CH,;COOK + H,0
Kaaiit eranoar

A Buxonaiume zasdamnns 2 raGopamoprozo doc.aidy 10 ma nepexo
Halumecesa 68 wilt eracmuasocmi.

4. Bzaemonia ouroBol kuciaoTH i3 coasmu. OnrroBa Knceiaora

B3aEMOJi€ i3 conaMN caadKilImx 3a Hel KIICJI0T, HANpPHNK.JIal Kapbo-
HaATaMH, CIJiKaTaMi:

2CH; — COOH + Na,SiO,; — 2CH, - COONa + H,Si0O .l

A [Tpodyrkmu pearxyitr Ha;6ims camMocmiitHo.

Bukxonaiume sasdannsn 3 aa(upumupmjzu docridy 10 ma nepero
Haiumeca y 30amuocmi emaHoB01 KUCI10MuU 83d€MOMIAMU i3 COAAMU.

5. Baaemoais ouroBol kuceaoTu 3i enupramu. OuroBa KHCI0TA
3a cs1abKOro HarpiBaHHf Ta HAABHOCTI KOHIEHTPOBAHOI CcyJbL(aT-
HOI KHCJOTH K KaTaJjlidaTopa i BOJAONOI/IHHAKYOT PEUOBIHI BCTY-
rnae B peakliiito 3i cripramin:

//OI ______ t » H 230 1

z
—— CH:; =il = (e CzH;', - HJO

OpraniyHa crnosivka, 110 VTBOpHJAcCA B Uil peaklil, HaJex1Th
A0 KJacy OKCHI€HOBMICHHMX CIIOJIVK ecTepiB, INpeacTaBHHKAMII
AKHX € TAKOM MUPU.

PoarnsanyTra peakilis HAJEHKHTH J0 KATAJITHUHIX TAa OOOPOTHIIX
peakiiiii, 11 IPHCKOPIOE Ta JAonoMarae 3MilyBaTH piBHoBary B OiK
npamol peaklilil KOHUEHTPOBaHA cyib(aTHa KIlcaoTa.

A [Tomipkyiume, AKUM HUHOM KOHUEHMPOBAHA Kucaoma sabeine-
Yye sMIWeHHA pieHoBa2u 6 GiK YMeEOPeHHA NPodyKmie pearkuir.
OcobsinBicTiO i€l peakuil € Te, L0 B VTBOPeHHI Bojan oepe

VYacTh He FiApoOKCHJIbHA rpyna cnuprTy, To6To Horo (hVHKILIOH1b-

Ha rpyna, a riipokcijibHa rpyrna KHcJI0TH.

ETanoBa KHcJ0Ta B peakiligX BHABJAE TAKOM¥ MeBHI XimiuHi
BJIACTHMBOCTI 3aBASAKI BVIJIEBOJHEBOMY paaMEKaay. 3 HIIMIL BH
O3HAIOMHTECH V CTAPINIIT KO,
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3acTocyBaHHA OUTOBOT KHCJOTH. 3a obcsaraMmy BHpPOOHUILTBA i
3aCTOCYBAHHAM 1 HAJIEKHUTH MEepPIIiCTb cepesl KapOOHOBHX KHCJIOT.
Po3utH eTAHOBOT KHCJIOTH BHKOPHCTOBYIKOTH K CMAKOBY IIpHIIpa-
BY Ta KOHCEPBAHT NPOAYKTIB xapuyBanHa. KoHcepByBasibHa [isA
MOJIAraE y TOMY, L0 KHCJ€ cepejoBHIlLe MNPUTrHiuye PO3BHTOK
rHUJIBHHUX OakTepiil i naicHABUX rpubiB. ¥ npoMHCI0BOCTI eTaHO-
BAa KHCJ0TA BUKOPHCTOBVETBHCA AJIA BUPOOHMLUTBA LUITYUYHHUX BOJIO-
KOH, ecTepiB, AKi 3HAXOAATHL 3ACTOCVBAHHA V MeIHIHMHI, a TAKOX
JAJ151 BUTOTOBJIEHHA J1akiB 1 (hapb.

Lt
Lv CTOPIHKA riPUPOL4OCAOCNIIAHUKA

JlaboparopHunii aocnia 9. [ia ouTOBOT KUCNOTKU Ha iIHANKATOPMW.

3asparHa. BunpobyiTe Ail0 pO34MHY OUTOBOI KMC/IOTKU Ha iHAWKATOPKU
NYXHOro Ta KMCNoro cepenosuul. [na uboro Hanuute y 2 npobipku no
1 MN pO34MHY OUTOBOI KUCNOTKU Ta AogavTe B oaHy Npobipky kKinbka kpa-
nens peHondTaneiHy, a B iHWYy — NakMycy 41 MeTU/I0BOro OpaHXesBoro.
Lo cnocTepiraete?

Ha niactasi 3000yTux pesynbrtatiB 3pobiTb BUCHOBOK, 4X MOXHA
eTaHOBY KMCNOTY, B MONEKYNi AKOI HanBHa rigpokcunbHa rpyna, seaxartm
OpPraHi4HOK OCHOBOIO.

JNlaboparopHwin qocnia 10. Baaemopia ouToBOT KWCNOTHU 3 MeTana-
MU, nyramMmm, CoOnamMu.

3asganHa 1. NpoBeaniTe peakuito MiX OUTOBOK KWUCOTOK Ta UMHKOM.
Ans uboro y npoBipky noknagite 1 rpaHyny UMHKY Ta Hanuinte 6NM3bko
2 MN PO34MHY OUTOBOT KMCNOTKU. CTexTe 3a 3MiHamu, Wwo BinbyBatTLCA Y
npobipui.

Tpoxu nigirpinte Nnpobipky 3 HARBHUMW Y HIW peYosnHamu. Y saanocs
BaM BMNIMHYTKU Ha WBWMAKICTb XiMIYHO1 peakuii?

Peaynbrati CnocTepexeHHNA Ta MONekynsipHe PpiBHAHHA peakuii
3anuuwite y poboyYyomMy 30WnTI.

3asnanHa 2. MNpoBepits peakuilo MiX OUTOBOID KWUCNOTOK | HATPIn
rinpokcnaom. [na uboro Hanuute y npobipky 6nmn3bko 1 mn nyry, nogan-
Te A0 HbOro KiNbka kpanens deHondTaneiny. Ak 3MIHUBCA KONIP PO34YUHY
B8 Npobipui i Yomy?

Ao emicty npobipkn gonueBante mManumMun NOpUiaMU Po34MH OUTOBOI
KUCNOTK, NOKW PO34MH He cTaHe OGeabapBHUM. MMOACHITL, kA XiMivHa
peakuisa sinbynaca ta aki NPOAYKTU peakuil yTBOPUANCS.

Pe3ynbratn cnocTepexeHHA Ta MONEKYNAPHE | MOHHI XiIMiYHI PIBHAHHA
peakuil 3annwite y po6o4omMy 30LWNTI.

3asaarHa 3. MpoBeAiTL PEakLUilo Mix OUTOBOK KMCNOTO | HATPIN Kap-
6oHatom. [na uboro Hanunte y Npobipky 6M36K0 1 MN PO3YUHY HATPIN
kapboHaTy Ta nonNuinTe CTiNbKW camMo PO34YMHY eTaHoBoi kucnoTtu. Lo
cnocrepiraete?

Pe3ynsTatv CNOCTEPEeXeHHA Ta MONEKYNSPHE | MOHHI XiIMIYHI PIBHAHHSA
NpoBeaeHnx Peakuin 3anuwite y po6ovomy 301WnTi.
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Y NiATBEPLAXYIOTh Pe3ynbTaTv BUKOHaHWX BamMun A0CNIAIB 3a3Ha4eHi y
TekcTi naparpada BNacTmeOoCTi eTaHoBOI kucnotu? Coopmynionte
3ara/ibHui BUCHOBOK NPO XiMiYHI BNACTUBOCTI WIET OPraHivyHoi CNONYKK.

mais'emMo nNiqeCymkmn

~

¢ OuroBa (eTaHoBa) KHCJIOTA — THIOBHII NpeAcTABHHK KapOoHO-
BuX Kucaor. Taky 3arajibHy Ha3By MalTh OPraHiuHi KHCJI0OTH.

e ®opmyna eranosoi kuciaoru CH,COOH. Ii Monekynaa ckia-
Aa€ThCA 3 ByriaeBoaHeBoro paankasa CH;— 1 yHKUIOHAIBHOL
KapOorkcuabhol epynu KapboHosux kunciaor — COOH.

« ETaHOBa KHCJIOTA BHABJSE 3arajbHi BJACTHBOCTI KHCJIOT:
aucouioe Ha Katiod Niaporeny H™ Ta aHioH KHCJ0THOTrO 3a/11111-
ky CH;COO", ai€e Ha iHAMKaTOPH, B3a€EMOJi€ 3 MeTaJaMH, OCHO-
BaMH, coJaAMH caabkKimnux kKHcjaor. BoHa pearye takoxk 3i
CIIMpPTaAMMH.

' CTOPIHKA EPYAUTA h

HuHi Bigomo noHan 300 kapbOHOBUX KUCNOT, MONEKYIU AKUX PIBHATLCA
3a CKNnanom BYrneBOAHEBOro paavkana Ta KinbkicTio GyHKUIOHANbHUX
rpyn. Tak, NowWpeHo y Nnpupoai € meTaHosa, abo mypawwuHa, kucnota
HCOOH. BoHa ma€e Taky CTPYKTYpHY dopmyny:

H—C
L
OH

Came ii A4ilo My BIAYYBAEMO NPK yKYCax MypaLwwoK Y41 KONU HAC XanuTb
Kponuea.
A [opisHanTe cknan MonAeKysn MeTaHoBOI Ta eTaHoBOI KUCAoT | 3p06iTk

BUCHOBOK, 44 HANexXarb BOHVN 4O OAHOIO rOMOSIOMIYHOro Psay.

Kucnuin npucmac wasenio Hanae wasneea kmcnora. li Monekyna uika-
Ba TUM, WO He MICTUTb BYrMeBOAHEBOro paavkana, a yrsopwnacs 3 ABox
kapbokcunbHux rpyn: HOOC — COOH.

Yci MONo4YHOKUCHI NpoayKTK (Kedip, paxaHka, Norypt TOwo) MICTATL
MONO4YHY KMcnoTy. Monekyna ui€i pe4oBuHW MICTUTb ABI PYHKUIOHANbHI
rpynu — rigpokCcunbHy Ta kapboKCUNbHY:

CH; — CH— COOH

I
OH

s kMcnoTa € cepen NPOAYKTIB OKWCHEHHA PEYOBUH Yy M'A3ax NOANHA.
Bam 3naiiomunin ctaH, kKonw nicns Hanpy>XeHoi GisnyHoi Nnpaui 41 Tpusano-
ro 6iry 6onate M'A3u (3 4acom Binb MUHAE). MOro CNPUYNHIOE HAKONUYeH-
HA y M'A30BUX KNiTUHAX HAANULLKY MONOYHOI KMCNOTU.
<1080
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Y nnopax s6nyk, BUHOrpaay, ManvuHn Mictuteca abny4Ha kmcnora. |i
0COONMBICTL NONKIrae B TOMY, WO MONekyna Mmae Asi kapbokCUNbHI rpynn
Ta OOHY riAPOKCUNLHY:

HOOC — CH — CH, — COOH

|
OH

NluMOoHaM Hafna€e CMak SIMMOHHA KUCNOoTa. |li BMICT y HUX AOCArae
10 %. CTpykTypHa chopmMmyna i€l CNONYKW Taka:

COOH

|

HOOC — CH; — C — CH, — COOH
I
OH

MNEPEBIPTE CBOI 3HAHHS

1. HaasiTe (pVHKILIOHAIBHY rpyny KapbOHOBHX KHCJIOT, HaBeliTh
npEIa opMy.T CNOJAVK, J10 CKIAAY AKHX BXOANTL 1A (DYHKILIOHATLHA
rpyna.

2. CkaagiTh eJIeKTPOHHY TA CTPYKTYPHY (OPMYJH eTaHOBOI (OILTOBOT)
kicaori. Cxapaktepuayviire (pidnuHi BJ1acTHBOCTI i€l CMTOAYVKI.

3. lNpoigwerpyitTe XiMiuHi BJAACTHBOCTI eTAHOBOT KHCJO0TH PIBHAHHIA-
Ml XiMIMHIX peakiil, AKX He OV/10 HABeJeHo v TekeTi naparpada.

4. O6uucaiTe Macy Ta 0d'eM BOAHIO (H.V.), AKHNIT BUALINTBCA BHaci-
JOK B3A€MO/IT PO3UHHY €TAaHOBOT KHEI0TH Macolo 50 r 3 MacoBo HACTKOIO
posunHeHol peuosinn 12 "0 i goeTaTHLOT KiJABKOCTI LHHKY.

3. flk BrIHe Ha eTaH XiMiuHOT piBHOBarn peakilil eTaHOBOT KHCJIOTH 3
CTAHOM0M VBEAEHHS JI0IaTKOBOI KiJILKOCTI OAHOIO 3 NPOJAVKTIB peakitii?

6%. Bojenb, 1110 VTBOPHBCSH BHAC/IIJ0K ITOBHOT B3A€MO/1i1 PO3UHHY €TAHO-
Bol Kneaori Macoiw 600 r i marxiwo, 6e3 3alHIIKY nMpopearysaB i3 KHCHeM
of’emom 22,4 1 (H.v.). OBuHCTiTH MACOBY HACTKY KHCJIOTH B PO3UMHI.

§ 29 EkcnepuMeHTanbHe AOCNIAKEeHHSNA
BNNAaCTUBOCTEN OLTOBOI KMUCNOTMU.
MpakTuyHa po6ora 4

Y 8 kaaci Bi 3'sAcyBaJil 3HAUYEHHA eKCIIePIIMEeHTaJIbHOr0 MeToay
AOCTIAFEeHHA B XiMmil, a nijg vyac BHKOHAHHA J1adopaTOpHHX
J0CTAIB 1 npakTHUHIX podiT HAOVBa Il BMiHL 3aCTOCOBYBATH HO10
CcaMOCTiIIHO,

PosrasauyTiii v nonepeanbomy naparpad)i marepiaJj npo ckJiazn,
OV/IOBY Ta BJACTHBOCTI eTaHOBO1 KICJOTH Ja€ 3MOry KOXXHOMY 3
BAC [POJAOBXKUTH (DOPMYBAHHA e€KCIepiHMeHTaJbHHX VMiHL, BH-
ABITII CAMOCTIIHICTL V NJIaHVBaAHHI eKCIIepHMEHTY Ta Horo rnpose-
JeHHI, BHCVHVTH rinoTe3u Ta 3aBAAKH €KCNEePHMEeHTAJIbHOMY
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MeToAy JAoBecTH IX jgoctoBipHicTh. Jlna uboro BaM HeoOXiaHO
osHaloOMUTIICH 31 3MICTOM 3aBAaHb NPAaKTHYHOI podoru 4 i3 pyopu-
ku «CTopiHka npupojonocailHNKa» Ta 3A1HCHHUTH XiMiuHHI eKc-
epuMeHT.

g CTOPIHKA MPUPOAOAOCIAHIKA

MpaxkTnyHa po6ora 4. BnacTUBOCTI OLTOBOI KMCNOTH.

3asaganHa 1. JocniaHnm LWNSXOM BUABITL OUTOBY KUCNOTY B Npodipui
6e3 eTUKEeTKM, AKWLO0 B ABOX iHWKWX Npobipkax, Wo TexX He MaTh ETUKETOK,
MICTATLCA PO34KH HaTPIW rigpokcuay Ta soaa.

3asnanHs 2. [Jocninite, 3 AKUM METanom — MAarHiem 4mM minnw —
ginbyBatMmMmeTbCAa B3aEMOAIN OLUTOBOI KUCNOTW.

3asaaHHa 3. 3'acyiTe, WO € AKICHOK Peakuieo Ha CoNi OLUTOBOI KUCNO-
T, AKi nepebyBaloTb Y PO34UHI.

Ana uboro Nposeaite NOBHY HENTPani3auwilo OUTOBOI KUCNOTU NYrom
(BukopucTosyite iHamkaropu, wob nepekoHarucs B UbOMY). Hanuwite
PIBHAHHA peakuil Ta 3'acynTe, fka Cinb yTBOpUnacs, nicnsa 4yoro goaante
2—3 kpanni po3uunHy depym(lll) xnopmnay. 3a peaynsratamu cnocrepe-
XEHHA 3po0iTb BUCHOBOK WOAO AKICHOrO A0OBEAEHHA HAABHOCTI conewn
OUTOBOI KMCNOTK B PO34MHI.

3asaaHHn 4. EKCNEepUMEHTaNbHUM LUNAXOM BCTAHOBITh, 4M B3aEemMoaie
ouTosa KMCnoTta 3 HEPO34YMHHOKO OCHOBOI Kynpym(ll) rinpokcnaom.

Ana npoBeneHHN A0CNiAYy BUKOPUCTOBYWTE CBIXOBUIrOTOBNEHWIA Ocan
OCHOBMW.

3asaaHHa 5. 3AINCHITL NEPETBOPEHHA 3a CXEMOIO!

CH,COONa — CH,COOH — CO, — CaCO,

3asnanHa 6°. 3anponoHynTe ekCnepuMeHT, 3a A0NOMOroK SKOro
MOXHa NepeBipuTW, fKa 3 KUCNOT — kKapboHaTHa 4v xnopuaHa — €
CUNBHILWMM ENEeKTPONITOM, HiX OUTOBA KUCNOTA.

Xig Ta pe3ynsbratv BUKOHAHHA EKCNEePUMEHTY MO KOXHOMY i3 3aBAaHb
ONULWITL Y 30WMTax Anga npakTnyHux pobit. 3pobiTe 3aransHuii BUCHOBOK
W00 BUKOPUCTAHHA EKCNepuMeHTan6LHoOro MeToay B Ximii i 3okpema ans
BMBYEHHSA BNACTUBOCTEW OLTOBOI KUC/IOTH.

h
n CTOPIHKA EPYAUTA

Coni eTaHOBOI KMCNOTU MOXHa BUABUTW B PO34MHI 3a A0NOMOroK
AKICHOI peakuii 3 po3uuHom depym(lll) xnopuay. Tak, sakwo po 6Ges-
6apsHOro po3uunHy HaTpin etaHoaTty aoaaTtu posduH depym(lil) xnopuay 3
MacoBOIO HacTKO conli 1 %, WO Mae Neab XOBTUM KONip, TO po34nH Haby-
Ae XoBTO-4epBOHOro sabapeneHHs BHAcNIQok yTBopeHHa depym(lil)
eTtaHoaTy. HarpieaHHaM yTBOPEHOI CyMilli PeYOBUH 10 KMNIHHA, AICTa0Th
4epBOHO-BypuUin 0can HEPO3YMHHOI Y BOAI OCHOBHOI coni FeOH(CH,COO0),,
a po34uH ctae 6e3bapBHUM.

L
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§ 30 MoHAaATTS NPOo BULLI KAPOOHORBI KUCNIOTU Ta XUPKH

XapakTepH3vIOUull eTAHOBY KHCJIOTY AK HACHUYEHY OJHOOCHOBHY
KapOOHOBY KHCJIOTY, CJiJ 3a3HAYMUTH, 110 3a OJAHIEC 3 KJacH-
(pikauiil BoHa HaJEKHUTh /10 HHKUYUHX KapboHoBux kKucior. Tak
HA3UBAIOTHL OPraHiuHi KHCJIOTH 3 HEeBeJHKOI0 KiJbKiCcTIO aToMiB
Kapbony B Mmosiekv.Ji.

Bumi kap6onHoBi kucaoru. Kucrnoru, y mosekyiaax AKHX
mictutbea 10 i Giabiue atomiB Kapbony, aicraqan HasBy BHUIMX
KapboHOBHX KHcaoT. [lommmpennMn y npupoai € Buuli KkapdboHoBI
KuesaoTH, 1o mictsaTs Bia 10 1o 22 aromis RKapoony. Hnesno aromis
KapboHy y MoJsiekysax BHLIMX KapOOHOBHX KHCJOT, AK NPaBHJIO,
napHe, a KapOOHOBHIT JAHIIOr HEpPo3raayKeHUil.

Buumii kapboHoBi KHCJI0TH OVBAIOTL HACUYMCHI TA HCHACUYCHI,
TOOTO nepiui v BYrjeBOJHEBOMY paaHKaJi MalThb JiilIe OAHHapHI
3B'A3KH, TOAl AK y paanMKasgax Apyvrux Mixk aromammu Kapodo-
HY iCHVIOTBH noaBiiiHi 3B’aA3kn. Paankanm HeHacHYeHHX KHCJOT
HaiiuacTille MICTATH BiJ OJHOTO A0 TPLOX NMOABIIHNX 3B A3KIB.

I[Mpuknanom sBuwux wHacuvenux KaplOHOBUX KUuCAOM €
najJsMiTHHOBA | CTEAPHHOBA KHCJIOTH.

MoJsekyJiia naabMiTHHOBOI KHcenoT Mietuts 16 aromis Kapodo-
HYy, 15 3 AKMX nepedyBalOTh y CKJaldli paankajia, a OAMH — y
KapbokceHabHiil rpyni. IT ximiuna ¢popmyana C,;H,, COOH. Kapoo-
HOBHII JAHILIOI Hepo3rajJy:KeHHii, TOMy MOXKeMO 3alnHcaTH TakKy
HaMiBCTPYKTYPHY (hopMVIY:

CH; — (CH,),, — COOH

Y Moserkyai creapuHOBOI KICJIOTH NOPIBHAHO 3 NajJbMITHHO-
Bol0 Ha aBa atomu Kap6ouy 6inbuie, Tomy i1 ximiuna ¢opmyia
C,sH;;COO0OH, a6o CH; — (CH,),; — COOH.

3a (Pi3MYHMMH BJaCTHBOCTAMHM 1€ TBepiai, 01J1oro Kojabopy, He-
PO3UYMHHI yV BOAi, ajle PO3YUHMHHI B OpraHiYyHHX PO3YITHHHMKAaX,
JKHUPHI Ha AOTHK pedyoBHHU. [3 cyMmimni umMx KHCJI0T BUIOTOBJIEHI
cTeapHHOBI CBIUKII.

Buiui kapdoHoBi kneigorn — avike caadbki eqexkTpoJsiTi, npore
BCTYNAKTh V peakiliio HeiltTpasisauil 3 syraMmu (B po3uiHi):

C,;H3,COOH + NaOH — C,;H,;,COONa + H,0
C,;H3;COOH + KOH — C,;H3;COOK + H,0

Y TBOpeHi BHacai1I0K HeilTpasaisauii HaTpieBi Ta Kajiesi coii, Ha
BIAMIHY BiZ caMiIX KMCJ0T, 100pe PO3UHHHI V BOJAi, MHJbHI Ha J10-
THK, BHABJIAIOTL MHITHY /[i10 1 € OCHOBHOIO CKJaJ0BOI MHJa:
HaTpieBi cosli — TBepaoro, Kajgiesi — piakoro.

Oaeinosa kucaora C,.H,.,COOH HaneXnTh 10 BHIINX HCHACU-
YeHUX KapOoHOBUX KHcejor. Monekyvia i€l enojavky noaibHo ao
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cTeapMHOBOT KncjaoTH Hasiuye 18 aromis Kapoouy. Ilpore no-
cepeaAnHi KapboH-kapboHoBoOro jsanuora mik 9 ra 10 aromamu
Kap6oHy € 1moasiiiHnii 38 A30K:

CH; - (CH,). - CH = CH - (CH,)-.COOH

Yepes HasBHICTL Yy paankaai mnoaBiitHOro 3B’A3KY oJieiHOBa
ra iHIII HeHacH4yeHli KapOOHOBI KHCJOTH BHABJIAITbL XiMiuHi
BJACTHMBOCTI He JHiUe KapDOHOBHMX KHCJOT, a if HEHACHUEHHUX
pyriaeBoaHiB. Tak, osneiHoBa kKucsoTa (Y BUTraaAl BOJAHO-CIIHPTO-
BOro PO3uUlIHY) 3HeDapBaKE BPOMHY BOJAV Ta KaJiil nepMmaHra-
HAT.

[TanbMmiTHHHOBA, cTEAPHHOBA, OJIeTHOBA Ta iHIII BHII KapOOHOBI
KHMCJIOTH — JOCHTH NOIMIHUPEH] Vv NpUpoAi, ulionpasaa He y BiJIbHOMY
cTaHi, a B CKJIajal sKHpiB.

Craana sxupiB, IX yrBopedHHa. Busuaoun ouTOBY KHCIO0OTY, BH
O3HAHOMHMIINCH 3 ecTepaMH — OKCUZCHOBMICHUMU OP2AHIMHUMU
CROAYKAMU., WO YMEOPHWMbCA GHACHIOOK G3aeMODiT KapGoHoO-
sux Kucaom ma cnupmie. 3a 3arajbHOI HAa3BOKW JOOYTHX
OpraHivHHUX CHOJYK peakllisfs IX VTBOPEHHHA [icTajia HA3BY pe-
akuil ecrepudikanii.

A ITosmopimb, 3a AKUX YMOE Y0 peakyiio sdiucHiwowoms 6 aabopa-
mopir.

Y HemnepeBeplleHHX NPHPOAHHMX XimiuHux mgadopartopiax —
MHUBHX OpraHiaMax — peareHrtaMi peaklil ecrepudikaiiii € raiue-
PHH (TPbOXATOMHHII CITUPT rJjinepos) i Buili KapOOHOBI KHCJIO-
TH — NnajJbMiTHHOBA, CTeapHHOBA, oJeIHOoBa Ta aeaki inwmi. Ecre-
PH, AKi VTBOPIOIOTLCA [IPH IIbOMY, AiCTaJIN 3arajJbHy HA3BY KHPH.

Kupu — e ectepH TPHOXaTOMHOrIO CITHPTY IJillepHHY Ta BH-
mMHuX KapOOHOBHUX KHCJIOT.

Cruiaj »KHpiB MOXHa IepeJaTH TAKOIO 3arajbHoi0 (DOPMYJIOIO:

J/O
CHz_O_C_Rl

(9]

| y
CH —O—C—R,

(0]

| %

CHQ_O_C T— Rg

Tpusannii yac BueHi He MOIJIM BIATBOPHUTH peakliliio ecre-
Pudikauii v 1adopatopHnx ymosax. Brnepuie e Baasocs 3aiiicHH-
T™H (ppanuyasbkomy BuenHomy II'epy Beprao B 1854 poui.

Poarnsinemo Ha npukJaai riailepHHy Ta cTeapHHOBOI KHCJOTH
CXeMy VTBOPEHHSA JKIPV:
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O O

- - - // //
CH,—OH + HO—C— C,;Hj; CH,— O—C— C,;Hjy;,
: ! o o
| . v | z
CH —OH + HO—C— Cy;H3; — CH —O—C— C,;Hy; + 3H,0
. : o
I : L | z
CH,—OH + HO—C— C,;H3; CH;— O0—C — Cy7Hy;
| e
TpwucTteapar

Kupn y npupoai. Bia cBiiicbKHX TBapHH JIIOAIHA OAEPIKVE
KHPH TBAPMHHOI'O NOXOAXKeHHA (CBHHAYMNII, AJOBHUYNIl, dapaHA-
YHii, BepIIKOBe MAaCJIO TOIO0), 3 OJIITHNIX KYJIbTYP — YKHPH poc-
JIMHHOTO MOXOAKeHHA (COHALIHHKOBA, KVKVPVA3dlia, MacJiHOBaA
oJ1il Ta iH.). 3 }KHUTTEBOI'O J0OCBiAYV BaM BiJIoMO, 1110 nepesiveHi 3u-
PH TBAPHHHOIO MOXO/’KEeHHA — Le TBep/i peyoBHHIL, TOAlI AK poc-
JHMHHOro — pianHn (IX Ha3uBawTb oJiami). PocianHHI KHpH
BiZPi3HAIOTHLCA BiJl TBAPIHHIIX THM, L0 IX VTBOPKIOTH 3/1€0i1bI11I0-
ro HeHacuueHi Buili kapOOHOBI KHCJIIOTH, 30KpeMa oJleiHOBa.

PoarasiHeMo, AsK VTBOPIOETHCSH €CTEpP TPHOJEAT 3 IJilepiHy Ta
0JIETHOBO1 KHCJIOTH:

O O
I z
CHJ_QH+ HOI_C_ C,';Hg;_{ CHQ_O_C_C]7H;13
| : ; //0 | //0
CH —OH + HO:"—C_ C|7H33 —+ CH —0—C— CI7H33 = 3H20
: ' o) (@)
| L | Y

CHz—dH + HO—C—C,;Hj3

-

CHz_ O_C T CITH33
Tpwonear

HaaBHicTh Vv MOJIEKYJaX e€CcTepiB POCJAMHHOIO MOXOAKEHHHA
NnoABIIHHUX 3B’ A3KIB 3VMOBJIIOE 1X 3/IaTHICTD /10 OKHCHEHHA KHCHEM
noBiTpa. Tomy onisa mBMaALIIe, Hixk cManelb (TBepaltii sKHp, V MoJe-
KyJax fiKOro HeMae MojiBiiiHnX 3B'si3kiB), neverses, ripkHe. Ile
IIBHMLIE 3a OJIII0 MCYETHCA BEePLIKOBE Mac/j0 — YKHP TBAPHMHHOTIO
MOXOAEeHHS, 10 CKJIaAY MOJIeKYJ AKOro BXOASATH 3aJHIIKH He JIH-
[1e BULUIMX KapOOHOBIX KHCJOT, a i1 OvyraHoBol, abo MacJIAaHOI, KHC-
aoti C;H-COOH — npeacTaBHHKa HHKUYNX KapOOHOBMX KHCJIOT,
110 AOBOJII IIBHAKO OKHCHIETBHCH.

[linkom oueBHMAHO, 1110 HEMae MOTPeOH HAJIATOAKYBATH IPO-
MIICJIOBI CTIOCOOH NOOYBAHHSA KHUPIB LIJIAXOM NPOBeJAeHHA pearilil
ecrepu(pikauil, ToMy LI10 «NpHPOAHI JadopaTopil» VCIILIHO CrIpas-
JAKTHCA 3 MM 3aBaaHHAM. [lpomicnoBicTk morpedye 3HauwHOI
KiJIbKOCTI KHPIiB 1A TOro, 11100 A00yBaTH 3 HIX IJIILEePHH Ta BULILL
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xkapboHOB1 KHceaoTH (IX 1le HA3HBAIOTh *KUPHHUMH KHCIOTAMH), a
TAKOX IUIsI BHPOOHHMITBA XapUuOBOTro MPOAVKTY — MApPzaApuHy.

Tiapoaia Ta riapyBanus xkupis. Sk 3aznauanocsa Ha c. 70, xi-
MIUHY peakililo 0OMiHY MiK BOJ0OIO i PIBHHMH CKJAAHHMH PeYOBH-
HaMH (CoOTAMM, ecTepaMii TOLL0) HA3MBAIOTh TiApoJi3om (Big rpeir.
hydor — Bojaa, lysis — poskJgajaHH#A).

H upH BHACJAIA0K riapoJi3y po3kJajalThCA Ha rJillepHH Ta
BMIIl KAPOOHOBI KHCJOTH, AKHX MOXe OVTH He o/1Ha, a KiJbKa (3a-
JIeXKHO BiJl TOTO, 3aJHNIIKH CKIJIBKOX KHCJIOT BXO/AMJIN A0 CKJaay

MKHUDPY):

//0
CH; — O —C = CysHays
O
| .// t, ayr
CH—0—C— CITH;;;, + 3H30 P
| 2
CH,— 0 —C — C,;H;;

CH, — OH

: CH - OH = CITHa;;COOH + 2C|7H35COOH

CH, — OH

ITpoBeaeHHA riaponaisy »kKHUpYy 3a HAABHOCTI JYTry JAa€ 3MOTry J0-
OyBaTH He JHLlIe TIJaillepHH, a il HaTpieBi UM KaJjieBi cosi BHIIMX
Kap60oHOBHX KHCJOT, TOGTO MHUJIO:

C,;H43;COOH + NaOH — C,;H,,COONa + H,0
C, -H,,COOH + KOH — cl_H.,,COOK + H,0

B ofoporHiii peakuil riaponisy »KHpPiB JYr BHKOPHCTOBYIOTh
AJia TOoro, w100 amilyBaTH piBHOBary B 01K VTBOpPEHHSA TJillepHHY
Ta }KMPHUX KHucaoT. Kucesoru, 1110 yTBopoloThes, Biapaay K peary-
IOTh 3 JIYIrOM, TOMY NPOAYKTaAMH Li€l peaKilil € riiuepuH Ta MUJIO.
Tak no06yBarTh MHJIO 3 HATYPAJIBHOI CHPDOBHHH.

Bupoounuurso 1 T 01l € 3HAYHO AelUeBLINM, Hi’K BHPOOHHMIITBO
1 T rBapunHOro upy. o6 30iAbMIHTH KiTBKICTE TBEPAHX KUPIB
i npu nubomy He BaaBaTHCH 10 301/IbIIEHHS MOrOJIiB A TBApUH, piaKi
JKUPH ninaloTs riaporenizauil (npuzadaume. wo maky Ha38Y MA€
peakyisn npucdnHanHa 600HK), BHACJIIAOK YOro piAKi »>Kupmu nepe-
TBOPIOIOThCA Ha TBepai. [[10 peakuiio 3ailicHIOIOTH ¥ cnieniaJibHHX
VCTAHOBKAaX, /A€ BOJAEHbL MiJ THCKOM IPONYCKalOTh Kpidb HArpity
CyMmiuI os1il i NOpoLIKOMOAIOHOro HiKeJl0 AK KaraJjisaTopa:
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O O

<z z
CHz — 0 —C — C]';H;{;; CHg_ ¢ CITHIL')
(o) O
| z Ni, ¢ | &
CH —0—C—C;Hy+3H, —= CH —O0—C —C;H;;
l P l //o
CH,— O —C — C,;Hy; CH,— O —C — C,;Hj;
Tpwoneart TpucTteapar

TakuMm criocodbom i3 oiit, 1110 3HAYHO JaelIeBlli, 100yBalOThL 10-
AATKOBI KIiJAbKOCTI JOpPOXKUYMX TBepAHMX KHPiIB. VYTBopeHa
BHACJIIJIOK rizgporexisauil Tsepja maca Ha3MBa€TbCA CAJOMacoOM.
Ii ounuiaioTe Bija HiKeJ110 | BHKOPHCTOBYIOTH V BUPOOHMITBI MuJja,
MaprapmMHy ta Jesknx iHmux pevosuH. Ili ra inwi ranysi sacrocy-
BAHHSA KHPIB MOKa3aHO HAa MAJIIOHKY 5.

Biosoriuna poas KHPpIB. Y JKMBHX KJITHHAX KHPH BUKOHYIOThH
Kiabka Baxkaueux (pyHkuiii. Ilo-nepue, enepzemuuny. Ilpn poa-
HlerJieHHi i OKMCHeHH1 »KHpiB BHBIJIBHIOETBCHA yABiui Oiablue
eHepril nopiBHAHO 3 dinKamu Ta Byraesonammu. Ilo-apyvre, >Kupmu
A00pi menaoisoanamopu — NiAIIKIPHUIL IIap }KUPY PATYE Daratbox
TBaApHH BiJ 3aMep3aHHA B3UMKY. [lo-TpeTe, XapuoBi >KUpH mpaHc-
nopmywms xupopoa3unHHi Bitaminu. Ilo-uerBepre, >XHpH He-
00XiAHI nna cumnmesy 2opmoMia, 1110 DepyvTh VUACTb V MPOBeJAeHHI

Maun. 55. lpukaaan npoaykitii. BHrOTORIEHOT 3 YKHPIB



HEepPBOBHX iMnyJabciB. | AKIIO opraHiam JIIOINHNU He OTPHMMYE Ha-
JIeACHOI KIJIBLKOCTI JKHUPIB, TO 1l 3arpoykKye MnopyueHHo podoTH
HEepPBOBOI CHCTEeMH, 3HHIKYE iIMYHIiTeT.

HeaBazkaoun Ha KHUTTEBO Ba)KJauBl (yHEKUIT kupiB, ciia
naMm’'ATATH, 110 1X HAJAMIPHE BKHUBaAHHA HeDaxKaHe, OCKIJIBKH KUPH
BIAKJIAAAIOTHCA «IIPO 3anac», depes lle CloudyaTKy 30iJbIIVIOTbhCHA
Maca Ta po3mipu Tisa, a 3roJloM HacTae po3aaj B 0OMiHI peyoBHH.
A Ilpuzadaiuume 3 ocHo8 300po6'st ma 6Gioa02il A0OUHU, AK PO3PAXO-

syemubes dofo6a HOPMA XaApHyedhmnn mad GH+UCAIMb, AKUM Md<

Oymu éauwie do0o6e CNOMUBAHHA HUPIB.

E‘ ’f). CTOPIHKA rNnPUPOAOCAOC/IAHUNKA

3asaaHHn. Jocniaite BNACTUBOCTI XUPIB, BUABITL X Y HACIHHI.

OBGnapHaHHA Ta PpeyoBWHW TBEPAUA XUP (Hanpuknaa, cMma-
neub) Ta piakunA XUp (Hanpuknaa, CoOHAWHWKOBA 0Nif), Boaa, AP0 BO-
NOCBLKOro ropixa Ta O4vUieHe HACIHHA COHALLUHUWKY, cnabkuii po3yuH map-
raHuiBku, HEBENUKWUA apkyw nanepy (kpawe pinbTpysanbHOro), nnacrtma-
coBi abo cknfeiHi CTakaHu, HEBENUKA KepamidHa 4u MeTtanesa nocyavHa,
AKY MOXHA NOCTaBWTW B KACTPYNO, HAa TPETUHY HaNnOBHEeHY BOAOD, WoO
HarpiTU BMICT NOCYANHW Ha «BOAAHIN BaHi» (Tak Ha3MBaKTb HArPIBaHHA He
Ha NPAMOMY BOTHi, a Bif, Tenna Harpitol Boaw; y uen cnocib 4acTo rotyloTb
BiABapwW NikapCbkux Tpas).

Aocnin 1. 3'acyinte, 6inblua un meHwa 3a 1 r/cm? ryctunHa xupis Ta sika
X PO34YMHHICTL Yy BoAi. [ANA uboro camocTinHO po3pobiTe NnaH AOCNIAKEH-
HA Ta NPOBeAiTh 3a HUM eKCNePUMEHT.

Hocnia 2. NepekoHanTecs, Wo HACIHHA COHALWHWUKY Ta BONOCLKOrO ropixa
Garate Ha onito. [nA ubOro 3aropHiTe y Nanip Kinbka HACIHWH COHALUHWKY,
BMBINIbHEHUX BiA LUKapanynu, Ta Po3iTRITk iX Ka4askow ANA TicTa 4 noapibHiTe
MONOTKOM. Micna uboro po3ropHiTe Nanip i NOAMBITLCH, YW 3anULIMNacs Ha
HbOMY Xu1pHa naama. Jocnia NOBTOPITL 3 AAPOM BONOCKLKOro ropixa.

Hdocnia 3. NoBeniTh, WO TBEPAI XUPWU — Nerkonnaski Pe4oBUHU 3 TeM-
nepartypoto nnasneHHs meHwe 100 °C. Ans uboro NoMiIcTiTe TBEPAWIA XNP
Yy HEBENUKY KepaMmidHy 4n MeTanesy NoCyAnHy | HarpinTe Noro Ha BOAAHIN
B6aHi.

Hocnin 4. JoseniTe HEHACUHEHWIA XapaKTep COHALWHWKOBOI ONil.

Jna npoBeaeHHs aocniay Bukopuctante 1—2 M oNii | CTINbKA X PO3YUHY
Kanin nepMaHraHaTty (MapraHuiBsku). K 3MiHMBCH KOMIP PO34MHY MapraHuiBkm
nicns QonMeaHHA MOro Ao onii Ta nepemiwysaHHa? MNpo wo ue ceigunTL?

N eMo NACYMKn

e Bumi xapOoOHOBI KHCJOTH — L€ KHCJAOTH, MOJIEKV/IH AKHX
mictaTs noHaa 10 aromi Kapbony.

« Kupu e ecrepamu riainepnHy i BHIIHX KapOOHOBHX KHCJIOT,
3okpema, HacuueHux na.avmimurnosoi C,-H, COOH i cmeapu-

o

noeoi C,-H,,COOH ta nenacuuenoi ozreinoeoi C,.H;3COOH.
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* 3a arperaTHHUM CTaHOM KHPH OYBalOTh TBepP/i — J10 IX cKJaay BXo-
AATH BHIUL HacHyeHni kapboHOBI KucsoTn i piaki, ado oail — 10 1x
CKJIaAy BXOAATH BHIII HeHacHuUeHl KapboHoBI kucesoTu. H{upu TBa-
PHHHOrO NMOXO/IKeHHA NepeBaxHo TBep/i, a POCJIHHHOIo — piaki.

e Tunosow peakuiew KUPIB € riapoaisd (o6minHa XiMiuHa
peakilisa 3 BOAOIO), BHACJIJOK AKOl VTBOPIOIOTHLCA IJIILEpHH i
BHI1II KAapOOHOBI KHCJIOTH.

* Piaki »>KHpH NepeTBOPIOIOTHCH HA TBEPAi 3aBAAKH peaKllil rizapy-
BaHHA — NpHeAHaHHA [iJAporeHy sa micuem po3pHBY NOABIiIl-
HUX KapOOH-KapODOHOBHUX 3B 'A3KIB.

* BiosoriuHa poJib KHpPiB HACTIIBKH BayKJIMBA, 1110 BOHH € 000B A3-
KOBHUM KOMIIOHEHTOM 30aJIaHCOBAHOI'O XapuVBaHHS JIOAHHM,

ﬁ CTOPIHKA EPYAUNTA »

Y Nnpypoai yTBOPIOIOTLCH HE NULLIE XUPKW, a 1 iHWi ecTepuy. MNownpeHnmmn
€ ecTepu 0QHOATOMHUX CNMPTIB Ta HUX4MX kapboHoBux kucnoT. Lli ectepu’
HanawTb NN0AAaM apoMart, 32 AKUM HIKONWU He cnayTaTy rpywy 3 a6nykom,
aHaHac 3 BUWHe Towo. Tak, Hanpuknan, ecrtep, yTBOPeHW 3 eTaHOoBOI
KUCNOTK W OQHOrO 3 i30MepiB NeHTaHOoNY, Mae 3anax rpywi, ectep, yrsope-
HWIA 3 DyTaHOBOI KMCNOTKM 1 ByTaHoNy, — NPO30pa piavHa i3 3anaxom aHa-
Haca. BoHW 3aCTOCOBYIOTLCSH ¥ Xap4o0Bili NPOMUCNOBOCTI Y BUrNKAI rPpyLLOBOI
Ta aHaHacoBOI eceHuin ANa apoMarmaadii Hanois, LWyKepoK TOWO.

BAXxonuHui BiCcK — ue cymiw ecTepis Buwmx kKapboHOBUX KUCNOT i BK-
WUX OAHOATOMHUX CNUPTIB, CEepen AKMX Nepesaxae ectep NnanbMiTUHOBOI
KMCNOTM | HACM4EHOrO 0OAHOATOMHOIO MipMuMNoBoro cnupTy Cy Hg,OH.

Onis BONOCbLKWX rOPIXie BiAPIZHAETLCA BUCOKMM BMICTOM NiHONEBOI
C,7H3,COOH i niHoneHosoi C,,;H,oCOOH HeHacu4eHunx Bulmx kapboHo-
BUX KUCNOT. ¥ pagukani niHoNeBol KNCNOTU € ABa NOABIMHUX 3B'A3KK, a B
paaukani niHoneHosoi — Tpwu. Ui cnonykw 3abeane4yyioTe HOpManbHWUIA
PICT | PO3BUTOK OPraHiamy, HOPMani3yrTb €NacTUYHICTb CyaAnH, OBMIH XO-
necrtepuHy, nonepenxalwTe PO3BUTOK aTEpPOCKNEepPOo3y N OXUPIHHA
NeYiHKKN. 13 HUX CUHTE3YIOTLCA DEPMEHTH, AKI PerynioTb KPOB'AHWUIA TUCK
| CKOPOYEHHA M'A3IB.

MEPEBIPTE CBOI 3HAHHS

1. HaasiTb (hopMy/1 BiAOMHX BaM BHULHX KapbOHOBUX KHCIOT. ¥ 40-
MY noJasira€ BiAMIHHICTB MiXK HAacHUYEeHHMH I HEHACHYEHHMH BHUIMMI
KApPDOHOBHMM KHcelloTaMi Ta AK IX poaniauarn?

2. JTo AKOro KJaacy OpraHiuHMX CroJVK HAJeKaTh AHPH Ta 3 AKX pe-
YOBHH BOHH VTBOPIOIOTHLCH?

3. HanuuwitTe piBuaHHA peakuii ecrepudikauii mirk raiuepmuom i
Na1bMiTHHOBOK KHCJI0TOI0 KiJIbKICTIO pevdoBiHE 1 MOJIL Ta CTeapHHOBOIO
KHCTOTOI KifTbKICTIO peuoBIitHN 2 MO.Ib.

4. 3 AKO010 METOI0 3 IICHIOIOTL riAposia TRepANX KUPIB Ta riApvBaHHA
071i1? BiinoBiab cYNpoBOAXKYIiTe 3unncom piBHAHL XiMiUHNX peaKuiii.
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5. O0uncaiTh Macy oJeTHOBOI KuceaoTin Ta od'em poanio (H.v.), He-
OoOXIJHHX 15 AOOVBAHHA CTEAPHHOBOL KHCA0TH Macoio 28,4 1.

6%, Aka maca ;KUPY TPpHCTEAPaTyY Ta PO3UMHY HATPII riipokenay 3 Mma-
COBOIO MACTKOK PO3UNMHEHO] peuopitni 24 L BuTpadacTbes Ha Jo0yBaiis
rainepuHy KigabkicTio pevosunn 200 monn?

§ 31 ByrneBoawu: rmiwoko3a, caxapo3sa,
Kpoxmanb, uennos3a

ByraeBoamu (caxapuaH) € J0BOJIi MOUIMPEHHM V MPHPOAL KJacoMm
peuvoBHH, 1110 3a AKICHHM CKJIA/IOM HAJIEXKHTh 40 OKCHI'€HOBMICHIX
OpPraHiuHHX CMOJYK. ¥ nepeBaxHOI OiJbIIOCTI BYVIIeBOAIB BiAHO-
meHHs uncsa aromiB Kapbouny, Iinporeny it Oxkeureny sianosinae
dopmyai C,(H,0), , ne n ta m moxkyTsb 36irarucsa abo He sdbirarucs
3a 3BHAYEHHAM.

A 3saxcawuu na KoauwHio Hasey Kapbony (8yeaeun), 3podimn 6u-
CHOBOK NpPo NOX0O0MEHHA HAI6U Ub020 KAACY OP2AHIYHUX CNOJYK.
Kaacudikauin syraesoais. ByraeBoau kiaacu(piryioors Ha TpH

rpymM: MOHOCAXapHIH, JHcaXapuiH, noJgicaxapuwin (maqa. 56). Jlo

MOHOCaXapiAiB BiIHOCATH BYTIJIEBOAMH, 1110 HEe BCTYNAIOTh B peakiliio

riaponiay (Moro oszHauae oanH). Jlincaxapuan nin yac riaposaisy pos-

KJaAaloThCA Ha MOJIEKVJIM JBOX MOHocaxapu/aiB (du o3Haudae aBa).

ITonicaxapuan riaposaisayoTbcs, VTBOPKIOUHM 3HAYHY KiJbKICTH

MOJIEKYJI MOHOcaXapHIiB.

IIpeacraBHNKOM MOHOcaxapmuuiB € eawkosa CgH,,04, ancaxa-
puais — caxaposa (uykxop) C,,H,,0,,, noigicaxapuaiB — kpox
Maab 1 yeawnosa, AKI MawTbh OJHAKOBY 3araJibHy (QopMmyay
(CGHIOO;.)]n. ase pidHy OVA0OBY CTPYKTYPHOI JTaHKI.

m?

[ __ BYFNEBOAM ]

[MOHOCA};A-PM,D.MW F OUNCAXAPUOU 1 [I'!OJ'IICAXAPM.D,M ]

Ao N

. DpykTO3a \ . Kpoxmansb
Caxapo3sa \
riokosa \ Uenonosa
Maua. 56. Knacigikauia Byraesoais

Oxpemi npeacTaBHHKH BYrJeBoXiB, 1X ¢isuuni BracrusocTi i
nomupenus y npupoai. Monocaxapua rawokosa CiH,,0, — 0i1a
KpHCTaJiuHa, COJI0JKA Ha cMaK 1 1o00pe pO3UYHHHA Y BOJi pevyoBITHA.
BoHa BXOAMTH [0 CKJIAAY KJAITHHHOIO COKY pocjnH. Ocod.inso da-
raTti Ha IIIOKO3YV IJI0AM BIHOrpaay (3Biacm it apyra nassa uiel pe-
YOBMHH — GUHOZPAOHUU WYKOP), BEJIHUKHII BMiCcT r/IIOKO31 B M@y,
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HeKTapi kBiTiB. I'Moko3a — 000B’A3KOBHII KOMIIOHEHT KpPOBi Ta
gimcpir.

Caxaposa (6yparosui yyrxop, mpocmunnuit yyxop) C,,H,,0,,
mae (isnuyHi BaacTHBOCTi, CX0i 3 (PIBUUHHMMH BJIACTHBOCTAMMH
IIIOKO3H, 1 € HanolMpeHilINM aucaxapuiaom y npupoai. Buco-
KHIT BMiCcT caxapo3dn MalThb KOPEHeIJIOAH LIYKPOBOro 6ypAKY (Bia
16 no 27 ") Ta credbsa nykpoBoi TpocTuHH (a0 25 % ). Caxaposa —
e NPOAVKT XapuyBaHHA 1 CHPOBHHA AJIs1 KOHAHTEPCbKOI, KOHCEPB-
HOI, MOJIOYHOI, XJibonexkapcbkol npomucsosocti. Toxk norpeda y uiit
pevyoBHHi 3HauyHO Oinblna, HiXK y MOHocaxapmjax, 11 BUPOOHMIITBO
341IICHIOITh HA UYKPOBHX 3aBojax.

3araabHa cXeMa BHPOOHHMITBA UYKpPY. Xoua LYKOp A0OYBaJIH 3
LYKPOBOI TPOCTHMHHM Ta CHOKHBaJIM B 13Ky 3JaBHA, BHPOOHHITBO
LYVKPY i3 LYK poBoro oypaky poanouany auiue y XVIII cronirri. Kai-
MaTH4YHI YMOBM Y KpalHH J0BOJIi CIPHATIMNBI /IS BUPOLIIYBAHHA Li€l
pocannu. Tak, B vpoxkaiiHi pokH 30uparTs 6u3bKo 500 eHTHepiB
KopeHerionis 3 1 rekrapa. Heasaskaouu Ha 3aKPUTTA YACTHHH IIYVK-
POBHX 3aBoAiB, ctaHOM Ha 2006 pik B YkpaiHi aisaan 119 nykpoBux
3aBOiB, 1110 BUPOOJIAAHN OJU3bKO 2,6 MJH TOHH IIYKPY.

OcHOBY BHPOOHHMIITBA LLYKPY CTAHOBJATH He XiMiuHi, a isuuHi
ABMLLA, TOOTO HA LYVKPOBHX 3aBOJaX 11I0 OPraHiuHy CHOJIYKY 400Yy-
BAIOTh 13 NPHPOAHOI CHPOBMHH — IIVKPOBHX OYPAKIB UM IYKPOBOI1
TpocTHHN (pidMuHNMH MeTtonamMu. PoarnsHeMo cxemMy BHPOOHMIL-
TBA UYKPYVY i3 LUYKpoOBOro oypaky (maiu. 57).

CnouaTKy OuMILEeH] BiJ I'PYHTY i TIOMHTI KOpeHeILIOAH LIYKPOBOro
OypAKy noapibHIOIOTE Ta 6araTopa3oBo NPOMHBAIOTH rapA4Y0K BOAOIO
(remnieparypa 6sin3sko 80 °C) v cneuianbHHX YaHaX, 110 MAalOTh HA3-
BY audysopu. JlodoyTHii po3uMH MIiCTHTB, KpPiM caxapos3H, 4HMAaJo
IHIIHMX pPeYoBHH, 110 TAKO¥ PO3UMHWIHCA VvV Boai. Tomy noganbiinm
YV BUPOOHHIITBI LVKPY € npouec oOpoOKH pO3UMHY BAITHAHHM MOJIO-
KOM (BO/IHOIO CYVCIeH3i€10 Kablliil rinpokenay). Po3unHeHi pevoBu-
HH B3aEMOJIIOTH 3 HUM, VTBOPIOIOUYH HEPO3UMHHI CIIOJVKH, 1110 BHIIA-
AaTh B ocan. Caxaposa Te) B3aeMo/ie 3 Kaablliil riaipokcuaom, ase
VTBOpPEeHa CINoJIVKa — KaJblliil caxapat — nepedyBae y po3UHEHOMY
cTraHl HaBiTh v XosoaHii Boai. Ileit posunH BiIOKpeM.TIOIOTH Bij oca-
AV Ta nijaamoTbk 00podili ByriaekHuce MM razom. BHacaizok B3aemoail
KaJblii caxapaTy 3 BVIVIEKHCJINM ra3oM VTBOPIOETHCSH HEPO3UMHHMIT
KaJbliit kKapooHaT Ta caxaposa. Ocaj KaJibliiii KapOOHATY BiJIOKpeM-
J010Th Piabrpanieo. PiabTpar, A0 CKJIAAY AKOro BXOANTH LIYKOP,
micJis 104aTKOBOTO OUHIIeHHA (30KpeMa, BudiToBaHHA cviabhvp(IV)
OKCH/IOM) BHUIIAPIOIOTh Y BAKVVMI [0 KallonoaiOHol macH, 3 AKOI v
neHTpH(y3i 100yBalOTh KPHCTAJIH CaXapo3H.

HobyTa caxapoaa Mae »OBTyBaTHii KoJip. ile LyKop-cupellb.
Horo NMpOAOBAKVIOTE padinyesaTu (ounimatu) i 106yBaOTh rOTOBY
JI0 BYJKUBAHHA NMPOJAVKILiIO.
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Maun. 57. Cxema BHPOOHHIITBA LLVKPY

IHKOIH LIYKODP HABHUBAIOTH «COJIOAKOI cMmepTio». Ile, asnuaiino,
nepediibIIeHHA, OJAHAK HaJAMipHe BKHBAHHA LUVKPY 4YM IHIINX
coJiofiolliB Hebe3nmeuHe AJ1A opraHiaMy 30i/IblLLIEHHAM BMIiCTY IJIKO-
KO3H y KpoBi (caxapo3sa y npoieci oOMiHY peyoBHH pO3LIENJIIETh-
CA 3 VTBOPEHHAM JIBOX MOHOcaxapu/jaiB, OJHH 3 AKHUX — IVIIOKO34a).
ok niamayHKoBa 3aj103a BMPOOJIAE€ J0CTATHIO KijJabKicTb (ep-
MEeHTY iHCcYy.J/iHYy, OpPraHiaM cHpaBJIAE€TbCA 3 «yTHJIi3alli€o» Hal-
JHIIKY mIioko3n. OaqHak, AKILIO LYKPY cnoxkusBatn 3abararto, a
iHCcyJ1iHY B opraHiaMi BHPOGIATHMETHLCS HEJOCTATHBO, TO € PU3UK
3aXBOPIOBaAHHA HA WYKposul diatGem.

Ilonicaxapuau. I3 nonicaxapuaiB HANNOIUNPEHIIIHMH € KPOX-
MaJab i nemogaosa. [le npupoaHi nonimepn, ckiaa AKUX NepeaacETh-
ca oaHielo 3arasabpHoo popmynow (CgH,,05), . Ha kpoxmans 6arari
OypON KapTori, 3epHa 3JIJaKOBHX pocJHH. I3 nenos103u yrBopeHi
0B0JIOHKH KJITHH, BOHA € CBOEPIAHUM CKeJIeTOM POCJHH, Hajla€ 1X
TKaAaHHHaAM MexaHiuHy MiuHicTb. ToMy 1en105103a CTAHOBUTH OCHO-
By cToBOypiB aepes (50 " i Binblue), pocauHHUX BosokoH. [ToHan
90 % BMicTy KOpoOOUYOK poc/HH DABOBHHUKY IpUMAana€e Ha LeJo-
n03y. BeJHKHM € BMicT 1111071031 V cTed1aX KOHonesb, TOMY Hallli
npejaKH 3JaBHA BHPOLLYVBAJAH KOHOIUJI, a MOTiM 3a ClielliaJIbHOo
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Maa. 58, Cxema OVA0BI KPOXMAJIIO TA 1101031 a, 6 — JniHiiiHa Ta
POIrasIvEeHa MOJCKVTH KPOXMATI0; 6 — JTiHIITHI MOJEeK VI e 11071031

TEeXHOJ0TIE 00pobJAal IX Ta BHTIOTOBJIAIN NPAXKY, a BiKe 3 Hel
LT TOJTOTHAHMIL OAAT, BiTpHJa KopadJiB Tollo.

Hep/orai nicsis 3ape3eHHA 3 AMEPHKAHCBKOTO KOHTHHEHTV Kap-
Tonsai (XIX croniTra) yEpalHill HAaBUWINCA BUALJATI 3 Hel KPOX-
MO TA BXUBATH HOTO B 13KV V BUTJIAL MOJTOUYHHX 4l (DPVKTOBHX
KIICe 118, 3aCTOCOBYBATH IV MIKPOXMAJTIOBAHHA TKAHUH (MiAKPO-
XMaJleHa TKaHITHA He JiMLle IVIKilia, a i Kpalle 3axHiueHa Bix
00O KOTro NPOHHMKHEeHHA B Hel Opvay, 11 Jeriie npaTtH).

IMopiBHAHHA MOPOUIKY KPOXMaJjilo i BaTi, AKa Maiixke Ha 98 7
CRJIAJAACTBCH 3 LLeJ1K0JIO3H, IMepPeKOHJHBO 10BOANTD, L0 L€ pisHi
PEUOBITHI, X0Ua BOHHM MAIOTh OJAHAKOBY 3arajibHy (Gopmyiay. Hum
avmosnsiaeHa 1x sBiaminuicrs? llo-nepue, eryneHem noJsiMepu-
ganil — v uenos1031 BiH sHauHo Buinii. Tomy BiaHOCHA MOJIEKY-
JIApHAa Maca 11es10/7103M 3HauHo Oiabuia. [lo-apvre, nmpocTopoBoio
Ov10BOIO cTPYKTYpPHOI gaHku. ITo-Tpere, O0ya0BOIO MnoJjiiMmepHOro
JAHILIOra — vV LeJ101031 BiH Jnue JgidiiiHniil, Toal AK y KpoxMma-
J10 € aABi (popMn maHuwora — npava (10—20 ', makpoMoJiekyJi) ta
poasraays;kena (80—90 ', makpomosekys). CxemaTuuHO 1€ 300pa-
FKEeHO Ha MaJIDHKY 58.

Taka OyaoBa KpoOXMaJlO He Ja€ 3MOrH BHI'OTOBJATH 3 HbBOTO
HITKIHL. TOAl K 11e/1107103a NiZIA€THCA CKPYUYBAHHIO Ta 3rHHAHHIO.
TodTo 3 Hel s1erko BUTOTOBHTH MPAKY, a 3 NPAKI — TKAHIIHH.

Bionoriuna poas Byriesoais. Byriaesoan — o0060oB's3KkoBa cKJa-
JA0Ba ki mwoansi, Jlobosa norpeda opraHiaMy A0pocsol JIOAHHHN Y
BVIJ€BO/Iax CTAaHOBHUTL Oa13bko 400—500 r. Ha Tpu uBepTi BoHa
JAJIOBOJILHACTBLCA 34 PaXVHOK CIOZKIIBAHHA MoJjicaxapuay Kpox-
MAJTK), PelITa — 3a PAXVHOK pPI3HHX MOHO- i aAncaxapnais. Heasa-
AAI0MIT HA Te, 110 Mia vuac MoBHOrO PO3LienJeHHA 1 r riamoro3n
BIILTAETHCS BABIUI MeHwIe eHepril, HixK nix uac posuenygeHus 1 r
HIPIB., HACTKA BYIJIEBOAIB v 3a0e3nedyeHHl opraHiaMy JTIOIMHH i
TBAPIH eHePriecio HaiidisibLuA.

JL1s1 AKUBIIX OPraHiaMiB ri0Ko3a — OCHOBHE J1JKepesio eHeprii.
¥ croaial kposl Ta JdiMpaTtindaHol pisasiin 3asxan € oanssko 0,1 4

wmalel S



LEMIONO3A _
KPOXMAJTb 1

Al
#b""'-.--—-

i

Mau. 59. Cxema, 1o iswoerpye siBuile ()OTOCHHTE3V

rawko3u. Jlncaxapuan Tta mnoJicaxapuan B opraHax TpaBJIeHHHA
JIIOAHHH MepeTBOPIOIOTHLCHA Ha IVIIOKO03Y, AKa IOTOKOM KPOBi TpaHC-
MOPTYETHCA JO KOXKHOI KJITHHH Tija, Je BUKOHYE (DYHKILLiI0 AKepena
eHeprii. EHepria BHainA€TbCA B pe3yabTaTi OKMCHEHHA IJIIOKO3H,
npoaykramu sxoro € CO, i H,O0. Ilpn ubomy BHAIJIAETHCA eHeprisa
( B cepeanbomy 17,5 kll>k Ha 1 r rirokosH).

3BiakH y pocann sByriesoan. HasBHocTi BelnKol KiabkocTi riso-
KO3H, caxapo3y, KpoXMaJIio Ta LeJII0J03H Ha 3eMJli MU 3aBAAUYYEMO
3estleHHUM pocanHaM. Came y poCJIMHHHX OpraHiamax 3 JIErKOIOCTYII-
HHX Ta JOCTATHIX YV HABKOJIMIIIHBOMY CepeI0BHIL BYTJIEKHCJIOrO ra3y
i Boamn 3a yuacti xJsiopo(isy Ha CBiTJIi VTBOPIOETBCA IJIIOKO3a Ta
BUALIAETBCA dKUTTEBO HeOOXiAHMIT KHceHb. [Toaanbiii nepeTBOpeHHA
IJIIOKO3H 3aBepUIVIOTBCA YTBOPEHHAM AH- i nojicaxapuaiB (man. 59).

— :
\Wg+ CTOPIHKA TPUPOROLAOCIIAHMKA -

BuUpoBHMUTBO KpOXManio Cxoxe Ha BUpoOHMUTBO LyKpy. BiaMiHHICTL
nonsrae nuwe y ToMy, Wo BOAY BUKOPUCTOBYIOTH HE NIAIrpiTy, a KiMmHaTHOI
TemnepaTypmu, a noapibHeHy kapTonnio He oBpobNADTL BaNHAHUM MONO-
KOM | BYrneKucnum rasom.

3asaarHa. CamMoCTIHO po3pobiTk NnaH AobyBaHHA kpoxmanto 3 6ynb0
KapTtonni y AoMallHix yMoBax Ta peaniaynte noro npakTu4Ho.

O6nanHaHHA Ta peydoBunHU 2—3 Benuki KapTonnmHu, TepTylu-
kKa, mapna, 2—3 MUckn, Boaa.

&



AL emMo nNigcymMmKn

« Byraesoan — HalinomIMpeHilHil v NPpHPOAL KJAaC OKCHIEeHO-
BMICHMX OPraHiuyHHUX CHOJYK, [IPEACTABHHKAMH SAKOTO € 2AHKO-
3a, caxaposa, KPoxXmaib, 4eaaosd.

* Byrnesoan kiacu@ikyioTh HA MOHOCAXAPHAH, AMcAXapHAH i
noJiicaxapmiaH.

* [IpomucisoBe n100VBAHHA caxapo3H MoJArae y BHALJIEHHI 11 3
NPpUPOAHOI CHPOBHHH 3a AONOMOTOK BOJAHM 3 MOAAJLILIHM OYH-
LIEHHAM Ta KpHcTaJjisalieo.

+ Byrnesoan — OCHOBHe J2KepeJsio eHepril Ans JIOAHHH.

E CTOPIHKA EPYANTA »

Y TekcTi naparpada Awnoca Npo BYrnesoaun, LWo CUHTE3YIOTbCA poC-
AUHHUMK OpradiaMamun. A 4u YyTBOPIOKOTLCH BYIrMesoAun B Opradiamax
iIHWWX NpeacTasHWKIB XuUBOI Npupoawn? Bianosiab Ha ue 3anUTaHHA
cTBepaHa. Tak, BMByar4dm y 8 knaci Ha ypokax 6ionorii po3ain «TBapuHu»,
BW Ai3HANUCH, WO CTPYKTYPHMUM MaTepianoM 30BHILWWHBOro ckenera 4ne-
HUCTOHOIMX, 30Kpema nNpeacTaBHUKIB KOmax i pakonoaibHux (xyka-one-
HS, paka, kpaba), € xituH. LIa pevoBuHa nogibHa A0 UeNnoNo3n, oaHak
BiAPI3HAETLCA BiA HEl TUM, WO, Kpim atomie KapObony, MNaporeny ta Okcn-
reHy, CTPyKTypHa naHka uboro nNpuMpoaHOro nonimMepy MIiCTUTbL we n
HitporeH. MapHi pisHoBapBHI Ta axypHi kpuna komax Takox nobynoeati 3
XiTUHY. 3 HbOIr0 X CKNanarTLCA 0BONOHKK KNITUH rpubis.

B opraniami nioagvH1 rNinko3a BiAKNaAaeTbLCH «NPO 3anacr» y surnsaai
rnikoreHy. Llen nonicaxapua Mae 3 Kpoxmanem Ta uenino3o oaHako-
BY 3aranbHy popmyny, NPOTE Yy HbOro CBOSA, BiAMIHHA BiA KPOXManio, po3-
ranyxexHa 6ynosa. MikoreH Ha3MBawTb EHEPreTUYHUM pe3epsoM TOMY,
wo y pasi notpebn opraHiamy, us cnonyka nig aieo depmeHTie posuwien-
NIOETLCH A0 MMIOKO3K.

MEPEBIPTE CBOI 3HAHHS

1. Obuncaite macoBy yacTky KapGoHy Ta BiZlHOUIEHHA MAacC eJIeMeHTIB
y caxaposi.

2. XBOpHM BBOAATH BHYTPIIIHLOBEHHO INIIOKO3Y V BUIVIAJAL BOJAHOro
PO3YHMHY 3 MACOBOIK HACTKOIO PO3uMHeHol peuoBHHHN 3 %, 10 %, a B oKpe-
MHX BUnagkax i 40 % . flky mMacy riaoKo3n oTpHMY€E OpraiiaM XBoporo 3a
10 aHiB AiKyBaHHA, AKWO L0A00H KpaneJbHHUIEIO B OPraHisM BBOAATH
200 r po3unHy 3 MACOBOIO YACTKOIO ITIoKoan 10 % ?

3. Crkaanite nepenik pisMunmX Ta XiMIiYHHX ABIHIL, 1[0 MAIOTEH Miclle ¥
BHPOOHHMILTBI LYKpY.

4. YUn noxinsere Bu AyMKY, LU0 JIOAHHA K HBe 3aBAAKH eHeprii Conua?
Bianosiib obrpyuryviire.

5. O6uncaiTh Macy HYKpY, sAKHIT MOdHAa BHPOOHUTH 3 ILVKPOBHUX OV-
PAKIB, BUPOUIEHHNX Ha AlasaHui naouero 1 ra, 3a vMOBH, 1110 BPOKaiiHiCTh
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1yKpOBOIro Oypsiky cranosuth 400 11/ra, a BMIiCT caxapoays v KOpeHenJo-
aax aopishioe 20 7, .

6%*. 3asdanns 0.8 GUKOHANNA Y Maaux HasuaabHux 2pynax. Cropuc-
TABUIMCH PisHUMH IHQOPMAILIHHUMY UKepeJaMi, V CKJaJl MaJuX rpvi
pospobiTh npoext Ha Temy «l[leperBopenns Byriepojin y Jaanmorax
sKHBJIEHHA » Ta NPOiJIOCTPYIiTe cBOT HANpAalLKOBAHHA.

§ 32 XimiuyHi BnacTUBOCTI Ta 3aCTOCYBaHHA
Byrnesoais

II1o6 cxapakTepuayBaTH XiMiuHI BJAaCTHBOCTI IIIOKO3H, MOJe-
KyJa kol MictuTe 6 aromiB OkcureHy, UM caxaposu, v MOJeKyJi
AKOl BABIUi OisblIe aTOMIB 11LOT'O XiMiuHOro enemenTa, Tpeba 3Ha-
TH, 0 CKJaAy AKHX (PYHKUiOHAJIbHUX IPyNn BOHH BXOJAATHL, AKI
xiMiuHI 3B'A3KM MiK atomamu KapOGoHy B MoJekyJsax ILIHX
PEeYOBHH ICHVIOTh.

Bu Bike 3HaeTe (DYHKLIOHAJbLHY IPYyNy COHUPTIB — TiJAPOKCUIIb-
Hy rpyny —OH Tta (pyHKUiOHa/NIbHY rpyny KapboHOBHX KHCJIOT —

p (@)
KapOOKCHJIBHY rpyny — C\ "
OH

dyHKIiOHANBHI rpynH riawko3n. Buxoaaum 3 kinbkicHoro
cknaay moaekyn syraesoais C;H,,040 i C,,H,,0,,, moxHa
NPUIIVCTUTH, 110 B HUX HaABHI 1i rpynu. CKopHCcTaBLIHCh €KCIle-
PUMEHTAaJAbHIM MeTOJAO0M, 3'AAICYEMO [JOCTOBipHiCcTH TaKoOro
OPUNYVILEeHHSA.

Hacamnepea nepeBipMMO HaABHICTH MOJABIITHOrO YM MOTPiifHOTO
3B’aA3Ky Mixk atomamn KapOony B mousexkysi riokosu. Ilpu gonu-
BaHHi OPOMHOI BOAH YH PO3YMHY KaJliii nepMaHraHarty sHedGapBJjIeHHA
PO34YMHIB IV1IOKO3K He BigdysBaerbeda. Orike, podMMO BHCHOBOK, IO
Bci 3B'A3KM Mixk aromamu KapOoHy B MoJsieKyJ1ax IVIIOKO3M OJIIHAaPHI.

flk Bam BiZOMO, PO3UMHHI ¥ BOJAl KapOOHOBI KHMCJIOTH JAHCOLiIO-
I0Th 3 YTBOpeHHAM KaTioHiB H', ToMy iX po3uMHH MalOTh KHCJe
cepenoBuuie. BunpodyvemMo po3unH rJII0KO3H iHANKATOPOM KHCJIOTO
cepe/IoBHIIA TA IEPEKOHAEMOCH, 1110 3MiHH KOJILOPY He BiA0yBa€Th-
cs, a e o3Hauae, 1o karioHiB ['iiporeHy B po3unHi HemMae i n1oBo-
AMTH BiACYTHICTH V IVIIOKO3H (DYHKIIOHAJIBLHOI rpyny KapboHOBHUX
KHCJIOT — KapOOKCHJILHOL IPYITH.

A uM HaJeXKHUTh IIKo3a A0 dararoaromHux cnupris? ILlod
aicTaTH BiAMOBiABL HA 1le 3alIMTAHHA, BUKOHAaliTe sag8danusa 1 a1a6o-
pamopnozo doc.aidy 11, onncanoro y pyopuui «Cropinka npupoao-
HocaigHHUKAa».

ITin uac BHKOHAHHA LLOTO 3aBAAHHSA BM 3400v.H CTBEPIAHY
BIATIOBiABL — TJI0KO03a € 0a2admodmoMHUM CRUPMOM:
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I3 eTpyKTYpHOI (opMyJH IJHOKO3HM BHJAHO, L0 5 aTOMIB
OKcHreHy BXOAATH A0 CKaaay riapokcuapunx rpyir. Hloctuit atom
OKCHIeHY CHIONYUYAETHCA NOABIITHUM 3B'a3KkoMm 3 aromom Kapbony,
pO3MillEeHHM Ha NnovyaTKy KapOOHOBOIO JlaHLOra.

Y cTpyKTYpHIii opMyJii rIOKo3HN 3’ ABHJIACA HOBA [AJIA Bac rpy-
na aTomis:

AKY HaA3UBalOTh aJapjAeriinoio rpynow. IlopiBuaiire 11 ckaan 3 kap-
OOKCHJIBHOIO I'pyIolo i Bu nobauure, 1110 BOHA micTuTbh Ha 1 atom
OKcHreHy MeHLIe, TOMY MOKJHBe 11 I1oJajblile NTepPeTBOPEeHHA Y
KapOOKCHJILHY Ipyny.

3ayBayKHMO, LIO PO3rJAAHYTA CTPYKTYPHaA (ropMyia rilKO3H
aicrana Ha3By Gidkpumoi ¢(popmu, TOAI AK ICHYIOTH ABI IIUKJIYHI
(hopMH rTI0K03HM (BOHM JOMIHYIOTE V Tpupoai). Ix BuBuenns nepen-
0auyeHo y crapuliil wikosai, ane 3a BJacHUM Ja’KaHHAM BH MoOXKeTe
JAi3HATHCA MPO HHX, CKOPHMCTABUINCL PEKOMEH/JOBAHOIO JIiTepaTy-

poio (c. 218).
Ximiuni BaacTusocTti rawkosn. OAHY 3 BIacTHBOCTEH IVIIOKO-
3u — 11 B3aemoaiio AK dararoaromMHoro cnupry 3 Kynpym(II)

riIpOKCH/IOM BH B3Ke PO3IrJSHVJIM, BUKOHABIIM 3aBaaHusa 1 sado-
paTtopHoro gocaiay 11.

SlkicHOIO0 peakli€lo Ha rJIOKO3Y AK 0araToaToOMHMIi CIHPT € 11
B3aemoxia 3 kynpym(II) rinpoxcugom. Buanmi o3Hakm wiel
B3a€MOil — 3HMKHEHHs GJaKHTHOrO ocajay i MoABa PO3YHHY
iHT@eHCHBHO CHHLOI'O KOJLOPY.

IHUIOK XapaKTepHOI XiMIiYHOI BJIACTHBICTIO IVTIOKO3IH € OKHC-
HeHHA. Y uniil peakuii 6epe yuacTs ajabaeriiHa rpyvna, fka
BHACJIIIOK peakKuil nepeTBOPHETHCA HA KApPOOKCHJBHY TpyIVv.
OkucHenHa rawoko3n KynpyMm(II) rizpokcmzaom npu HarpiBaHHI
CYNMPOBOAMKYETbLCH VTBOPEHHAM ocaJy LerJAHO-4epBOHOTO
konbopy Kynpym(l) okenay Cu,0. o peakilio TAKOX BHKOPHCTO-
BVIOTb JUJIfl PO3Mi3HaBaHHA I'TIOKO3H.

CropucraiiTecss BMicToM npobipKH Micj11 BHKOHAHHA 3aBJaHHA
1 n1abopaTtopHoro aocaiay 11 ta npoBejiTh OKHCHEHHS IJIIOKO3H 3a
3aBJaHHAM 2.
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KpiM po3riasHyTHX XIMIUHHX BJAacTHBOCTEll, I'IIOKO3a Mae H
igmi BaacTusocTi. BHacainok oOMiHY peyoBMH y KJaiTHMHAX opra-
Hi3MiB Bi0OYBa€TLCA NMOBHE OKHUCHEHHA TJIOKO3H 3 YTBOPEHHAM
BOAM, BYTJIEKHC/IOIO ra3y Ta BUBiJIbHEHHAM eHeprii:

CzH,,04 + 60, = 6CO, + 6H,0; AH = -2870 k[l /moab

XimiuHi BaacTuBocTi iHmux syraesoais. Caxaposa C,,H,,0,,
paaemojie 3 kynpym(Il) riapokcngom noaidoHo o GaraToaToOMHHX
coupris. IIpn noganeiioMy HarpiBaHHi yTBOPEHOro CHHbBOI'O pO3-
YUHY OPAH>KeBO->KOBTe 3abapBJeHHsA He 3’ saBJsieThes. 1le eBigunuTs
Mpo BiJAICYTHICTh aJbA€eriJIHOI rpyniu y CKJIa/i MoJIeKyJIM caxaposH i
JAOBOAMTH, 1110 caXapo3a — JINIle araToaTOMHMII CIIUPT.

3arasbpHOIO BJIACTHBICTIO AH- Ta MoJicaXapuiaiB € riapoJis.

Mosnekysa caxapodm MiIaeTbes riiposidy 3 YTBOPEHHAM JIBOX
MOHOCaxapMiaiB — 2awKko3u Ta il isomepy ¢ppyxkmosu. Peakilisa Biady-
BAETHCA 11 Yyac HArpiBaHHA 3a HAABHOCTI CYJIb(ATHOI KHCJIOTH:

t. H,80,
C,,H,,0,, +H,0 — CgH,,04 +C4H,,04 (1)

Kpoxmanp y rapAdiii Boji nepeTBOPIOETHLCA Ha KPOXMAaJdbHHI
KJIelicTep — B'A3KY OJHOPiAHY Macy, 110, AK i YHCTHI KpoXMaJb,
YTBOPIOE 3 i10JI0OM OpPraHiuyHy CHOJIVKY CKJaJAHOl Oya0BH TeMHO-
CHHBOro KoJbopy. Iling yac HarpiBaHHA BOHA PYIIHYETLCA 1 CHHE 3a-
OapB/ieHHA 3HMKAE, a MiJ Yac OXOJOMKEHHA YTBOPIOETLCA 3HOBY.
ITepesipre 1e, BUKOHaBLIN JabopaTopHi gocaiaun 121 13.

B opraniazmi J10AMHH 4l TBAPDHUH 32 HAABHOCTI (pepmenmis (Taky
Ha3By MAalOTh KaTaJji3aTopH, fAKi € B }KHMBHMX opraHiamax), a B Ja-
OopaTopil nix yac HarpiBaHHA KpPOXMAaJIbLHOro KJjeilicrepy 3a
HafABHOCTI cYJIb(aTHOI KHCJIOTH KPOXMAJIb IAPONi3YEThCA CMYNiH-
yacmo. CnoyaTKy YTBOPIOIOTHCA MOJiMepHI MOJIEKYJH 3 MEeHILIOH

AOBZKHHOK KapOOHOBOro JIAHLIOra, a rnoTiM 2awKo3d — KiHLEeBUH
NPOAVKT ripoidy. CxemMaTH4YHO 1ie MOKHa 3anMucaTH Tak:
t, H,S0,
(C¢H,00;), + nH, O ——" nCgzH,,04 (2)
Kpoxmansb I'1wokosa

Tak camo BiaOyBaeTbCA riAposIi3 e 01031
t. kouu. H,80,
(C¢H,0;), + nH,O0 — nCyH,,04 (3)
Lleaonoaa I'1oko3a
AJle OCKIJIBKH 11€J110J103a He PO3UHMHSAETHCA V BOI i He yTBOPIOE,
AK KpoXMaJb, KJelicTepy, TO II CrIoYaTKy PO3UYHHAKTh Y KOHLIEHT-

poBasiil cyabpaTHiii KieaoTi, a notiMm 100yTY Macy po3daB/AlOTh
BOJ0IO i TPHBAJMI Yac KU ATATD.

JucaxapuaH Ta moJjicaxapHaM nix yac HarpiBaHHsA 3 BOJOKO
3a HAABHOCTI Ccyab}aTHOI KHCJIOTH TriApoJi3ylThscs 3 yTBO-
PeHHsM MOHOCAaXapHIaiB.
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IToaibHo 10 BCiX CIIHMPTIB BYIrJeBOJAN 3a MiCIleM TIJAPOKCHJIbHHX
rpyn 3jaTHi pearyBaTm 3 KHCJOTAMHM Ta yvrBopoBaTi ecrepu. lle
BMKOPHCTOBYIOTh MPAKTHYHO.

3acrocyBaunsa syrJiaeroaiB. Taki MoHocaxapuam, fIK IJIOKO3a
Ta 11 id3oMep (PpyKTO3a, AMCAaXapH/l caXxapoasa Ta rnoJjicaxapmi Kpox-
MaJlb Vv CKJIAaJAI POCJHMHHOI 13Ki € HIHHHMHM KOMIIOHEHTAMH Xapuy-
BAHHA JIIOAHHHU 1 TPABOIJHHUX Ta BcelAHUX TBapuH. BopouHo, x1i0,
KapToIlJId, KPYIH HaJeXaTb J0 OCHOBHHX JKepeJs BYIJIEBOAIB y
HalUIOMY XapuyBaHHI.

Ilentonosa B opraHiaMi JIOANHHN He PO3LIENJIETHCH, 4 V HIJIYVH-
KV *KYVIHHX TBapHH, 3aiilliB, KpoJliB BiA0yBaeThcA 11 riapoJia.

OkpiM 1bOro, ByrJjieBoJAH 3aCTOCOBVIOTh Y MEAMIIHHI, NP0 L0 BiKe
iunocs paniwe. Chaia goaarH, 1110 KPOXMaJsb € OCHOBHHM HAMIOBHIO-
Bauem niryJok. [Ipounraiire aHoTauio a0 OyaAb-AKUX JiKiB y BUriaaai
niryJjok i modaunre, 110 BMICT JIIKYVBaJIbHOI pEUOBHHH 3a3HAYa€TbhCH
Vv Milirpamax, Toi AK cama ITiryJika Moze BaKHTH KijlbKa rpamis.

Kpoxmanp 3acTOCOBYIOTH TAKOK y [anepoBiil, TEKCTHJIbHII,
noairpagiuniil, KocMeTHUYH1II Ta Xap4yoBiil TPOMHCJIOBOCTI.

JlepeBuHa, 110 Ha 50 i 6iablIe BiJICOTKIB CKJIAJMAETHLCH 3 1EJH0J10-
34, € JJKepesioM TelJa i MaTepiajoM IAJA BUTOTOBJIEHHA Pi3HO-
MaHITHUX BHPODiB.

I'iaponia aepeBUHHM 3AIHCHIOKOTL V MPOMMCJIOBHX Macuitadbax 3
MeTo10 A00YBAHHA I'TIOKO3H, 3 AKOI MOTIiM BUPOOAAIOTH TEXHIYHHIT
eTaHoJ:

CgH,,06 — 2C,H,0H + 2CO,T

I'mokoay, 106yTy 3a 1i€I0 CXeMOI0 i3 XapuoOBMX NPOAVKTiB, BUKO-
PHCTOBYIOThH ¥ BHPOOHHILTBI eTaHo1y Aa4 (hapMaleBTHYHOL Ta Xapyo-
BOI NPOMMCJIOBOCTI. 3JaTHICTL LEJII0JIO3H AK DAraToaToOMHOr0O CrMp-
TY YTBOPIOBATH 3 KHCJOTAaMH eCTepH 3acTOCOBVIOTH Y BHPOOHHMILTBI
BHOYXiBKH, ueayjaoiany, uesopaHy, TAKMX TKAHHH, AK aleTaTHUIl
IIIOBK, BiCcKO3a, wuTanejb. Ta Halidinblile 1e/K0/1031 BHKOPHCTOBYE
namneposa npomuciaosicts (mas. 60). Hanpukiaja, cTopiHKH LBbOro
NiApy4yHUKAa BUTIOTOBJEHO 3 o(ceTHOro namnepy, obKJIAAHHKY — i3
KapToOHY, BUPOOJEHHX HA 1eTI0JI03HO-TTanepoBomMy KoMbiHaTi.

—
- ﬁ CTOPIHKA MPUPOAOLAOC/IAHVKA

JlaGoparopHuii gocnig 11. Baaemogpia rnwoko3u 3 kynpym(ll)
riapoxkcuaom.

O6naaHaHHa Ta peyosun H KW 1MIPO3YNHY MIO-
KO3u, 1 MN PO34MHY HaATpii rigpokcuay, Kinbka Kpanens PO34MHY Kyn-
pym(ll) cynedaty, npobipka, cknsHa nanuyka ANS NepemillyBaHHS,
npobipka 3 A06yTol0 y nonepeaHbLOMy AOCAIAI CYMIWILWIO PEYOBUH,
HarpisansHW Npunan, Tpumay ans npobipku, Boaa.
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Maua. 60. 3acTocyBaHHA LEJT0JI03H

3asaannHs 1. JOCNIAHWM WNAXOM BCTAHOBITb, YM HANEXWUTb MIOKO3a A0
GaraToaTOMHMX CNWPTIB.

Hanuirte y npoBipky po34uHy rMioKo3u Ta A0NWIATE Tyau po3duny nyry. [lo
pobyToi cymiwi aopante 5—6 kpanens kynpym(ll) cynedarty i BMicT Npobipku
CTPYCHITb. Cno4aTky yTBOpUTLCA ONakMTHWIA Oocan, SKWIA BiApasy X pPo34yn-
HUTLCA, @ PO34uH y NPoBipui cTaHe NPo3opum Ta Habyae CUMHBOro KONLOPY.
A [fante nosicHeHHSs ABULLEM, WO CrnocTepiranucs nig 4ac BUMKOHaHHS

UbOro 3asaaHHs.

3asgarHna 2. NMpoBeniTb OKUCHEHHA rMioKo3un Kynpym(ll) rigpokcnaom.

o pobyroro y nonepeaHboMy Aocnini po3dnHy gonamte 6nm3sko 1 mn
BOAW, Nicna 4oro BMICT NpoBipkyn Harpinte Han Nonym'sm, TPUMaoYu
npoBipky NOXMNO Ta Harpisa4m 0BepexHO NUWe BEPXHIO HaCTUHY PO34un-
Hy. CnocTepirainTe, Sk Harpita 4yacTuHa CMHLOrO PO34nHYy 3a6apBNIOETLCA
B XOBTO-OpaHXeBUA KONIP, a Npu NnoaansbluOMy HarpisaHHi yTBOPKETLCA
uernsHo-4epeBoHu ocaa kynpym(l) okcuay. Lle € BigMIHHOIO BNAaCcTUBICTIO
rNIOKO3U Bif rNiLEpPUHY, WO Ja€E 3MOry po3nisHasaTtu AaHi peHOBUHMU.

CgH,, O + 2Cu(OH), —— C¢H,,0, + Cu,0+2H,0

Mmiwoko3a MiokoHoBa
KucnoTta

JlaGoparopHuii nocnig 12. BiaHOWEHHRA KPpOXManio A0 BOAWU.

O6napgHaHHS Ta peyos U H U NONOBUHA HANHOI
NOXKM Kpoxmanio, cknbka Ginoro xniba, cupa kapronnunHa, 6n13eko 10 Mn
BOAW KIMHATHOI TemMnepartypu, XiMiYHWA CTakaH, cknaHa nanvyka.
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3asaarHa 1. Jocnifimte PO3HUMHHICTL KPOXMASNKD Y BOAI KIMHATHO! TeMm-
neparypwu.

Kpoxmanb NOMICTITe Ha AHO XIMIYHOro cTakaHa, BUNIM1UTe B HbOro BOAY
Ta nepemiwanTte pevoBrHN CKNSHOK Nanuyko. MNMicns nepemilysBaHHA 3a-
nuuwTe CyMill pevyoBuH Ha Kinbka xsunuH. Lo cnoctepiraete? lMNpo wo ue
CBIAYNTL?

3asnanHs 2. BUrotosTe KPOXManbHUiA KNnemncrep.

Adoeenite 50 Mn BOAKM A0 KUNIHHA Ta oBepexHO BUNUATE 11 B CyMill
PEeY0BUMH, WO 3anvwnnacs Bi4 NepLloro Aocnigy, BeCb 4ac NoOMIlLyoun
pPEe4YoBUHK B XiMIYHOMY cTakaHi. LLlo cnocTtepiraete?

BmicT cTakaHa 36epexitb Ansa nposeaeHHn naboparopHoro aocniay 13.

JlaboparopHui gocnig 13. B3aemMmoaia Kpoxmanio 3 HoaoMm.

3asnanHs 1. NpoBeaiTb B3AEMOAIK KPOXMANbHOIO KNencTepy 3 MoAoMm.

[0 BUroTOBNEHOro y nonepeaHboMy A0CNIAI KPOXManbHOro KNemncrepy
AoaanTe Kinbka Kkpanens MoaHoi HacTosHKkK. Lo Bu cnocTtepiraete?

3asnanHa 2. NpoBeaiTse B3aeMOAIK0 NOPOLLKY KPOXMANKD 3 MOAOM.

Bi3bMiTb 4BEPTb HAMHOI NOXKWU KPOXManNo, NOMICTITbL HAa AIHO NPO30pPO-
ro CKAAHOro Nocyay Ta Aonamte A0 HbOro Kinbka kpanens MoAHOI HacTo-
AHKK, LLlo B cnocTepiraeTte?

3aspganHa 3. Po3pobitb nnaH susaBneHHa y Ginomy xnibi ta cupin
KapTonauHi Kpoxmanio. 3a UMM NNaHoM NPoBeaiTe AOCNIAXEHHS.

_—_Tuale'eMo nigCyMKku. - N

e 3aBASAKHM HAABHOCTI YV MOJIEKVJII I'VTIOKO3M TiAPOKCHJIBHHUX rpyn
BOHAa, AK i OarartoaroMHi cnuptu, B3aemouie 3 Kynpym(ll)
riZIpOKCHAOM.

 Ha BiamiHy Bia GaraToaTOMHUX CIIUPTIB IIIOK03a OKMCHIOETLCA
Kvopym(II) rizpokcenaom. ILIuM KopHCTYVIOTBCA AJA AKICHOrO
PO3Ni3HaAaBaHHA PO34YHHIB IJIIOKO3H Ta DaraToaTOMHMX CIIHPTIB.

» Peakuisa rizponiay € xapakTepHOIO AJIA AM- Ta MoJjicaxapHaiB.

LN
E CTOPIHKA EPYAQNTA

KpiM rnioko3m € i IHWi MoHOcaxapuaw, Hanpuknaa ¢pykto3a. Hassa
nos'asaHa 3 TuM, Wo uiei pevosuHu 6araTo y cturnux ¢ppykrax. e Ginbwe
11y Meny, SKuin HaNONOBUHY CKNANaeTbLCa 3 GPYKTO3U, WO pobuTes MOro Ha-
6araTo conoAwunM 3a rinko3y 41 caxapo3sy. Ak B1 Ai3HANUCA, MONEKYNAPHI
dopmynun y rniokoan Ta HppykTo3m oaHakosi, To61o CgH,,04. CninbHum ana
6ynoBun Monekyn umx i3oMepiB € Te, WO KapboHOBUIA NAHUIOT MICTUTL NnLe
OAWHAPHI 3B'A3KW | WO 06WABI PE4YOBUHW HanexaTb 40 N'ATNaTOMHWUX CNUP-
TiB. BiAMIHHICTL Nnonarae y poarawyeaHHi wocTtoro atoma OkcureHy. Y rmio-
KO3U BIH BXOAWUTL A0 CKNaay OAHOBANeHTHO! anbaerifaHoi rpynu, ska 3asx-

AW po3miweHa B kKiHUi kapBoHOBOro navuwiora, y ¢pyktosm — Ao
O
Il

NBOBANEHTHOI KeToHHOI rpynun —C—  3aspakm yomy rpyna 3asxam

po3mMilleHa BcepeanHi kapboHOBOro naHWora:
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OH OH OH OH O OH

H—C—C—C—C—C—C—H

I

H H H H H

Ue ctpyktypHa dopmyna sinkputoi dopmu dpyktosn. Monekynam
dpyKTO3UM BNacTmea | umknivHa dopma.

Ana dpykTO3M Ak BaratoatoMHOro CNUPTY XapakTepHOoK € peakuin 3
kynpym(ll) rigpokcmnaom. NpoTte ppykTo3a He BCTyNae y peakuirto OKUCHEeH-
HA 3 kynpym(ll) rigpokcugom nig 4Yac HarpiBaHHAa, WO CBiAYUTL NPO
BIACYTHICTb Y Il MONekyni anbAerigHoi rpynu.

BiaTenep Bu 3HAETe He NULIe MONEKYNAPHI, a 1 CTPYKTYPHI dopmynun
PEeY0BUH, WO YTBOPKOKTLCA BHACNIA0K peakuii riaponidy caxapoa3u.

MEPEBIPTE CBOI 3HAHHS

1. HaaBiTh Bimomi BaMm XiMiuHi BJ1acTHBOCTI II1I0K03H, caXxapoaH, Kpox-
MAJTIO Ta 11eTH0J10311.

2. 3a 10noMoroio AKHX AKICHHX peaKIliii MozKHa poanisnaTH rawkoay?

3. Ax smoanuna sukopuctorve syvriaesoan? flki Ix sBaacTuBocti npn
1LOMY BPaXOBYIOThH?

4. CraaaiTh njaal BHUFOTOBJEHHA PO3UHHY rJoKoan macoiw 400 r 3
MACOBOIO MACTKOW posdunHenol pevosuun 10 7, sikuo € 200 r posunny 3
MACOBOI YaCTKOIO 1iel peuoBuun 20 .

d.* 3aadaninA 01 GUKOHAHHA I MAAUX HAGYAAbHUX pynax. Bukopue-
Tasun pisui inpopmaniitui grkepena, aisuaiitechb, AKa BapTicTb BUPOOHHK-
urea 1 T ri0oKo3H 3 jJepeBiiHi. 3acTocvBaBLIN HaAOVTI 3HaHHA 3 Xiwmil,
6iosorii, reorpadii, (pisukH, OUiHITEL 3HAYMEHHA JEepPeBHHH V NpPHPoOAi Ta
rocnojapehkiil Ais/IbHOCTI JTIOIHHH.

§ 33 AmiHOKMUCNOTK Ta Ginkn

Ha nouatky teMn BH AoBiganncs, o Hitporen HanekuTs 10 eJe-
MeHTiB-opraHoreHis. OpraHiuHi pe4oBHHI, MOJEKYJIH AKHX MICTATH
atromn HiTporeHny, Ha3aiBalOTh HITPOreHOBMICHHMH cnoaykamu. Sk
BH/IHO 31 cxemu 9, e aminorkuciaomu, Giiku, HyKIeTHOSI Kuciomu.

Cxema 9

Kaacudgikauisa HiTPOreHOBMiICHHX CIOJIYK

[ HirporexnosmicHi cnonyxm ]

( . . gt
| AMIHOKUCNOTK ‘] [ Binku ] [nynemoal mcnom]
\ J

.

AMIiHOOLITOBA KHCJI0TA AK NMPeIcTaBHHK aMiHOKHCAOT. 3 MoJe-
Kyaspuol gopmyau uiel peuosuun C,H O,N moxHa A0BLAATHCHA

- -



JIMLIe Mpo 11 KiJbKICHMI Ta AKICHHIT cKJajl, 3pobHTH BHCHOBOK, L0
Ile CKJAJHA HiTporeHoBmicHa opraHiuHa cnoayka. Haniserpyk-
TYPHa Ta CTPYKTYpHa (hopMyJHM Aal0Th 3MOrYy YVABHTH MNOPHAJINOK
CIOJIYYEeHHA aTOMiB y KapOOHOBOMY JIAHIIOrY 1 BKa3yviTb Ha

HASIBHICTH JIBOX OJ/IHOBAJIEHTHUX TIPVII ATOMIB — KapOOKCHJIBHOT
— COOH Ta aminorpynu — NH,;:
NH,

AMiHOOUTOBA KMUCNOTa
AMIHOOLITOBY KHCJOTY MO’KHA PO3IJIsjlaTi AK OLLTOBY, V BYIJle-
BOJAHEBOMY paiaukaJji Aol oauH arom Tigporeny samimieHHii Ha
amiHorpyny. BoHa € (DYHKIIOHAJILHOIO IpYNol JeAKHX KJAcCiB
OpraHiyHMUX CIOJIVK, Y TOMY YHCJI i aMiHOKHCJIOT.

DyHKIiOHAJBHHMH TIpynaMH AamMiHOOLTOBOI KHCJIOTH €
aminorpyna — NH, ra kap6oxcnasna rpyna — COOH.

AMiHOOLITOBA KHCJIO0TA — MNEepuUIMii i HAIINPOCTIILINIT NpeacTas-
HUK axminokucaom. IlopoBmyioun kKapOOHOBMIT JaHIIOr Ta
poa3Milyioul amiHorpyny 6ija pisuux aromis Kapbony ado sanu-
cyiouH KiabKa aMiHorpyn un kKapboKCHJILHUX TI'pyn, AicTaHEeMO
(hopMVyJIH PIBHHX aMiIHOKHCJOT.

AMIHOKHCJIOTH — 1Ie OPraHiuHi KHCJIOTH, Y CKJa/li MOJIeKy.J
AKHX € 01HA 4YM Kiabka aminorpyn —NH,, .

Y sKHBiil npupoai Halibiblle 3HAYEHHSA MAlOTh AMIHOKHCJIOTH, V
AKHNX aMiHorpyna i KapdoKcHJbHA rpyna poamiineni 6iaa nepuioro
nicaa kKapookcusabHol rpvnu aroma Kaptouyv. Kuenorn 3 rakum
PO3MILIEHHAM (DYHKILIOHAJNBHHUX TPYI Y MOJEeKVJi jaicTani HasBy
aab@da-aMiHOKHCIOT (1103HAYAETBCA (L-aMiHOKHCJI0TA), HAITPHK.Ia1:

NH:2 NH2
| o I o
z z
HyC —%C —E5 HC— 0 00— C_ .
| OH | OH
H H
«-AmiHONponaxosa kMcnoTta u-AMiHODyTaHoBa kucnoTa

Dizuuni BracTuBocTi amiHoouToBol kueaoru. lle kpucraniuna,
6is10r0 KONLOPY, 100pe PO3UHHHA V BOJI Ta COJOAKA Ha CMaK pevo-
BuHa. Ha (isuMuHnX BIacTHBOCTAX 1i€] CNOJVKH MO3HAYMBCH
B3a€EMHIIT BIINB (pyHKUioHaabHUX rpyn. Tak, amiHoonroBa Kuc-
JoTa Kpalle pO34YHHSAETbCA YV BOJl, Hi*K B OPraHiuHHX PO3YITHHI-
Kax, Ma€ BHIILY TeMIepaTtypy MJABJEHHA MOPIBHAHO 3 HIMKUIIMI
KapOOHOBHMI KHCJOTaMM.
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AmdoTepHi BJIACTHBOCTI aMiHOOUTOBOI KHCJOTH. 3/laTHICTH
KapOOHOBHX KHCJIOT B3aEMOJAIATH 3 JyraMH 3a paxyHoK Kapbo-
KCHJIBHOI Py Ta YTBOploBaTH coJi BaM Bijgoma. Illo x no amino-
rpymny, TO BOHa HaJijleHa OCHOBHMMHM BJIACTHBOCTAMM, THIIOBOIO
cepel AKMX € peakllia HelTpanaisauii. 3aBAAKH HAABHOCTI ABOX
pisHHMX 3a XiMiUHMM XapakTepoM (DYHKIIOHAJBHHX I'PYI aMiHOOLTO-
Ba Ta iHIII AMiHOKHCJIOTH B3aEMO/1i10Th 1 3 IyraMi, i 3 KHCJIOTAMH.

AMiHOOLTOBA KHCJIOTA TA iHIII aMiHOKHCJIOTH NMOEIHYIOTh Yy
co6i BJACTHBOCTI i KHCJIOTH, i OCHOBH, TOOTO BHABJAKTH
amdoTepHi BJIAaCTHBOCTI.

A Ilpucadaiume 3 HeopeamniuHoi Ximii cymov ampomeprHocmi ma Ak
docaidHuM wasxom dosecmu am@omepHuill xapaxkmep QUHK
2idpokcudy.

Ha Biaminy Bia am@oTepHHIX HeopraHidyHMX CNOJYK aMiHOKHC-

JIOTH B3aemojiioTh Mixk codoio. PoarasHemo ne Ha npukiani

AMIHOOILTOBOT KHCJIOTIH:

H H

L l

H — N — CH,— COOH + H—N— CH,— COOH —

o H
|E-—

— H— N — CH, — C — N— CH,— COOH + H,0

| nentugHa rpyna
H

O H
I

3a paxvHOK nenmudHol zpynu —C— N— oana MoOJIeKyJia
aMiHOKHCJOTH MpHEAHAJACA A0 1HIIOL, 1 NIPpH UBOMY YTBOPHJIHCSH
AunentHa i Boaa.
O H

|

3a ponomoroo nentiaxoi rpynn € N— wmoxyTs cno-
JayuaTtucss He ABi, a 6araTto MoOJIeKVJ pPisHMX aMiHokucaor. Lls
VHIKa/JbHA BJIACTHMBICTL aMiHOKHCJIOT 3a0e3neunsia iCHVBaAHHA V
npupoai HaiickJaAHimMX i HaliBakJMBilINX OionosimepiB —
Giarie. Sk 1 B poarasanyTiii BHIle B3aeMO/il IBOX MOJIEKY.1 aMiHO-
KHCJOTH, Mpollec VTBOPeHHs OiJKOBHX MAKPOMOJIEKVJ CVIIPO-
BO/I’KVETHCH VTBOPEHHAM BO/IH.

Ckaan i 6yaosa 6iakiB. MakpomosieKky i O1JIKiB yTBOPIOIOTBCH V
HaiijloBepuienimiii ximiuniit 1aboparopili — KaiTiHi opraHiamy 3
¢-aMiHOKHCca0T. Biskyn pisHOMaHITHI 3a CKJ1a/10M 1 BJIACTHBOCTAMH.



Tak, 6isakn wepcri, ”Hirris, poris, nip’s, WOBKY — HEPO3UHMHHI V
BO/i BoJIOKHA. Binku kposi, giM(pu Ta iHIIT — KOJIOIAHI po3uMHIL.

MoHomepamu 6inkiB € 20 ¢-aMiHOKHCIIOT, 110 B HEOAHAKOBI
KIJIBKOCTI Ta pi3dHiil NOCJAIA0OBHOCTI CNOJAYUYAIOTLCA MiK c0oD0l10 1nern-
THAHHUMH TpynaMi, YHM 3VMOBJIIOIOThE ICHYBAHHA BeJIMKOl KiJb-
KocTi pisHux 6i1KoBHX MaKpomoJseky.sa. Poamipu monekya 6ysa-
I0Th HACTINIBKM BEJTHKHUMH, 1110 IX MOYKHA MoGAUYMTH B €JIEKTPOHHHIH
MiKpPOCKOII.

Biaku — e npHpoaHi nNojiMepH, MOHOMepaMH AKHX € O-aMi-
HOKHCIOTH. CTPYKTYPHIi JaHKH y GiaKOBiH Moseryi 3’ exnani
MeNnTHIHHMH PpYNAMH Yy MOJINeNnTHIHHI JIAHIIOT.

€ it iHma npuunHa pisHomaHiTHOCTI 6inKiB — yoTHpHUpiBHEBa
opraHisauisa CTpvVKETYpH 0ijIKOBHX MoJieKya (ma. 61).
ITepsunna crpykTypa DIJIKOBHUX MOJIEKYJI — L€ ITOCJiJ0BHICTH

YyepryBaHHA 3ajJHMIIKIB aMiHOKHC/JIOT Y MaKpoMoOJeKv.Ji 0OiJakiB
(man. 61, a).

Bmopunna cTpyvKTYpa OLJIKOBUX MOJEKVJ — 1e (hopma roJiinern-
TH/HOTO JIAHLIIOTa, 1110 MOKe OyTH HUTKOoNoAibHOo0, cripasenoaioHow
(man. 61, 6) Ta iHwoil (popmu. Cnipanenoaiona popma niATPHUMYETHCSH
3aBAAKH YTBOPEHHIO BOJAHEBHX 3B A3KIB MiyK NenTHAHUMH I'pyraMii,
pO3MillleHMMH Ha Pi3HMX BHTKaX cripadi.

Tpemunna cTpyKTYpa O1JIKOBUX MOJIEKY./1 — L€ 1X PO3MILLEeHHA V
npoctopi, 1o HadbyBae nesBHol KoH(pirypauil (man. 61, 8) saBasakn
B3aeMOo/i1 pidHUX (DYHKILIOHAJIBHUX TPV, AKI He OpaJii yuacTi B VTBO-
PEHHI MePBUHHOI CTPYKTYPH, Ta MIATPHUMILL BTOPHHHOL CTPVKTYPH.

Yemaeepmumnna cTpykTypa OIJIKOBMX MOJEKYJ — CBOEpiaHe
MOE€HAHHA Y NPOCTOPi KIJIBKOX MAKPOMOJEKYJI, 1110 AiCTAJ0 HA3BY
2a06yaa (maa. 61, 2).

fAxio Taki npupoaHi nosgiMepy, AK KPoXMaJb Ta LIe10J03a, Ma-
I0Th NPHOJIHM3HY BIHOCHY MOJIEKYJIAPHY Macy, TOMY 10 CTYMiHb

Maa. 61. CrpykTypH 6iIKOBIIX MOJEKYI:
a — MepBHHHA: 6 — BTOPHHHAD 6 — TPETHHHA: ¢ — UETBEPTHHHA
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nmoaiMepusailil IX MoJiekyJs OyBae pPI3HHM, TO MOJIEKYJSAPHI MacH
6inkiB uiTko BuaHaueHi. Tak, BiZIHOCHa MoJeKyJsipHa Maca remo-
ri06iHy aopocJol moanuu gqopisuioe 64 900, ockinbKi HOro MoJIeKy-
aa micTuTb 3032 aromu Kapbony, 4816 aromis I'iaporeny, 780 atomis
Hirporeny, 872 aromun Oxcureny, 8 aromiB Cyas(hypy Ta 4 atomu
Pepymy. Horo makpomosiekyiu 31aTHi 10 NOAAIBLLIONO CIOJIYYeHHA 3
YTBOPEHHAM BTOPHMHHOI, TPETHHHOI TA YeTBEPTHHHOI CTPYKTYP remMo-
rJ100iHy.

3’sacyBaHHA OyaoBH OiNKIB — BH3HAYHE JOCATHEHHS XiMiuHol
Hayku. Cepes nepiunx yueHHX, XTO BHCJIOBJIIOBAB JIYMKY I1PO YTBOPEH-
HA OIJIKOBMX MaKpoMOJIeKy.1 i3 ¢-aMiHOKHCI0T, OVB HAlll CIiBBITUM3-
HHK — akazaeMik IBaH flkoBuu I'opbaueBcbknii (1854—1942).

Himeusbknii Buennii Emins 'epman Pimep v 1902 p. orpumas
HobGeniBcbKy npemiio 3a A0ChaiyKeHHsa 3JaTHOCTI aMiHOKHCIOT CIo-
JydaTHCs Mix coDOoI0 Ta IPoBe/leHHs CHHTe3y nentuay iz 18 a-amiHo-
Kucaor (cnmoayku 3 Bmictom Bia 10 go 100 ¢o-aMiHOKHCJIOTHHX
3aJIMUIKIB YMOBHO Ha3dBaau nenmudamu, a noHaa 100 — Giarkamu).

Ximiuni BracTusocri 6iakis. HajiBaskanpiloro XxiMiuHOO Bi1ac-
THBICTIO DIJIKIB € riapoais. ¥ KJiTHHaX opraHiamiB BiH BindyBa€eTbCcA
3a yyacTio (pepMeHTiB, 0inbLIiCTh 3 AKUX OIJIKOBOro MOXOIXKEeHHHA.
Y nabopaTopHHMX yMOBaxX — IiJ yac HarpiBaHHA OiJKiB i3 CHJIBHH-
MH KHciaoramMn abo ayramu. Ilentnani 3B’A3KM pyHHYIOTBCA i1
VTBOPKOIOTHCH BiJIbHI aMiHOKHCJIOTH:

6isnok + nH,0 — cymiw o-aMiHOKHCAOT.

I'izpoaia 6inka nMpUM3BOAHTE A0 NMOBHOI BTPAaTH BCix ioro

CTPYRTYP.

Hpyroio BnracTusicTiO OiJIKiB € JeHaTypauisa (3cigaHHs, BTpaTta
npupoaHux Biaactusocreiil). [IpuragaiiTe npuroryBaHH#a A€4Hi, cMa-
JKeHHA M Aca un pudu. e npuknaan genarypauii. Ilin yac neHary-
pailii nepBiHHA CTPYKTYpa DiJIKOBHX MaKpOMOJIeKyJ 30epiraerbes,
ajie 3MiHM, 110 BiADVANCA 3 IHIIMMH CTPYKTYpaMit, — HE3BOPOTHI.

IIposenemo nocaia 3 genarypauil dinka. Ilasa uboro BizbMemo
0i/I0K KypAdoro siius Ta BMIMOTOBMMO HOrNo KOJIOIAHHUIT BOJAHHIT
po3unH. HanmoBHIMO npoGipky HIHM PO3UYHHOM Ha TpPEeTHHY Ta
Harpiemo itoro. JlocuThs mBHAKO vV npodipui BiadyaAyTbCA 3MIHM.
Bisiok ascaaerncsa (AeHaTypyve), i npo3opuil KOJOIAHMIT BOIAHHII
po3unH Hadvae OisvBaToro 3abapBieHHS.

BiabuicTs 6i21KiB He BUTPHUMYE BIHCOKOro HarpiBanHda. Ock yomy
niz yac pisHUX 3aXBOpIOBaHb JIOANHN TeMneparypa Tijga, 110 ne-
pesuiuyve 40 rpaaycis, HeGe3revuHa A8 HKHUTTH.

Kpim TeMnepaTypit AeHATVPALiO CIPHYHHIOIOTH JVIH, CHJIbHI
KHCJIOTH.

Jlna aKicHOro BH3HaAYeHHA O1/IKIB KOPHCTYIOTHCA KOJIBOPOBHMH
pearkuisiMH.
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dioneroBe 3abapBiIeHHA KOJIOIAHOro po3uuny OGiaxka B

peayabTaTti il cBixkoBurorosiaenoro kynpym(Il) rixpokcnay

Ta OBTe 3abapBJeHHA BHACHLAOK il HA 6iJI0K KOHLIEHTpOBa-

HOI HITPATHOT KHCJIOTH — KOJILOPOBi peakuii 6iakis.

ITposeaiTs mocaiamn, onmucaHi y pyopuui «CropiHka npupojo-
AOCJiAHMKa», Ta ONaHYVHTe BMIHHAMH NPOBOAMUTH POITJAAHYTI
KOJILOPOBIi peakuil 6i1KiB.

———
w ﬁ CTOPIHKA MPUPOAOAOCIIIAHVNKA

JlaboparopHui gocnin 14. Konboposi peakuii 6inkis.

OBbnapgHaHHA Ta pPeyo0BUH W BOOHWUA PO34MH BiNnka Kypayoro snus,
KNanTMkm BOBHAHOI YX LWOBKOBOI TKaHWH, Nip'iHa, PO341H Nyry, po3y4uH
kynpym(ll) cynedarty, KOHUEHTPOBaHa HITpaTHA KUCNOTa, M'ACHWIA BYNbLIOH,
npob6ipku, TpUMay Ana NPobipok, CNMPTIBKA YK Cyxe NanbHe, CiPHUKW.

3asnarHs 1. NpoBeaiTs akicHe BU3HaA4YeHHA BiNkoBUxX MONekyn y PO34uHI
6inka Kyps4oro sinus 3a A0NOMOro po34vnHy Kynpym(ll) cynedaTty Ta nyry.

Hanwite y npobipky 1 mn po3umHy Binka Kyps4oro anus, goaante
CTiNbKW X PO34YUHY NYry i Kinbka kpanens po3duHy kynpym(ll) cynsdary.
CnocrepiranTe 3a nossoio ¢pionetosoro 3abapsneHHa po34uHY.

3asnanHna 2. NpoBeaiTe AKiCHEe Bu3HavyeHHs BiNKoBUX MONEKyn y po3-
HYKMHI 32 AONOMOroK KOHLIEHTPOBAHOI HITPATHOI KUCNOTK.

HanwiTte y npobipky 1 mn po3unHy 6inka kyps4oro anus, AoaanTe Kinbka
Kpanenb KOHUEHTPOBAaHOI HiITpaTHOI kucnotu. 3nerka Harpinte 6invini ocan,
WO Biapasy 3'asnaeTbes y Npobipui, AOKW KONIp 0cany He CTaHe XOBTUM.

3asaarHa 3. MNepesipTe HaaBHICTb BiNkiB y M'AacHOMY BynbiioHi 3a no-
NOMOroK OAHIEl 3 KONLOPOBUX peakuiin Ha 6inok 3a po3pobneHnm oco-
BK1CTO NNaHOM AOCNIAXEHHS.

3asnarHa 4. BnuaHayTte cepen BuOaHUX Bam KNanTUKIB TKAHWH Ti, WO
MatoTb BiNKoBe NOXOAXKEHHS. ;

BukoHyoun 3aBaaHHAa, naMm'atTanTe, WO nig yac cnaneBaHHA MaTtepia-
nis 6iNKOBOro NOXOAXEHHS BiAYYBAETLCH 3anax naneHoro nip's.

Mepeaycim cnanite Nip'iHy B NnonyMm'i CipHWKa Ta BiA4yWNTE XapakTepHun
3anax. NiCNK 4oro NPoBeAiTb CNankBaHHA KNanNTUKIB TKAHWUH YY1 HUTOK BO-
NOKOH PI3HOro NOXOAXEHHA Ta 3HANAITL Cepen HMX Ti, Wo MarTe BinkoBuia
cknag.

CnaniosaHHa 34IMCHIONTE Ha NiACTasul 3 BOrHETPUBKOro marepiany
abo Tpumaloum Nip'iHy 4K KNANTUK TKaHWHW y TPUMadi ana npoBipok um
MeTanesux LWUNuax.

CohopmynionTe 3aransHUii BUCHOBOK NPO Te€, K MOXHA A0BECTW
HanABHICTb BINKOBUX MONEKYN Yy PO34MHI YW y CKNAAi AKOroCb marepiany.

MAas €Mo nNigecymkKii = —

» AMiHOONTOBA KHCJOTA — Il HITPOreHOBMicHA opraHiuHa
CIOJIVKAa, B MOJIeKyJli AKOl € ABI (PpVHKIIOHAJbHI TpyhM:
rapbokcnabia — COOH ra aminorpyna — NH,,.
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e 3aBAAKH HASABHOCTI B MOJIEKYJIi aMiHOOWLTOBOI KHMCJIOTH JABOX
GYHKUIOHATBHUX PPy, L0 BUABJAKTbL PIi3HHH XiMiuHMII
xapakTep (KapOOKCHJIbBHA — KMCJOTHHII, aMmiHOrpyna — ocHOB-
HHIi1), 1A pevyoBHMHA € aM(POTEPHOIO OPraHivHOIO CNOJIYKOIO.

e Icaye nonan 100 aminokucsnor, cepel AKHUX HAalIbibIIe 3HAUEH-
HA AnA >kuBol npupoam maiorbh 20. O6masi (yHKUiOHaNBHI
rpynu poamiimgeHi 0insa nepuioro micjig KapboKCHJIBHOL rpyIH
aroma Kapbony. Ile Tak 3BaHi 0t-aMiHOKHCJIOTH.

e Binku — npupoaHi nosimMmepu, MmoHomMepaMi AKHX € 20 ot-aMiHO-
KHCJI0T. ¥ DIiTKOBHX MOJIEKYJIaX CTPYKTYPHI JIAHKH CcHoOJIyYeHi

' menTHAHUMH IpYIaMH.

« Binkam BnacTusuii ¢idposis (B3aemoaia 3 Bonow). Biu Biady-
BAETHLCH MiJ YaC HATPiBAHHS 3a HASIBHOCTI KHCJIOTH UM JIYyTy i
3aBepUIVETHLCHA YVTBOPEHHAM CyMillli ((-aMiHOKHCJIOT.

MEPEBIPTE CBOJ 3HAHHS

1. ¥V yomy noasirae ocobJaHBiCcTh CKJIAAY MOJEKYJIH aMiHooUTOBOT Ta
iHmnx aminokncaor? Yomy ix 1ie Ha3zuBamOTL aAM(POTEPHUMH OpraHiuyHH-
MM cnoaykamu?

2. O6rpyHTyiiTe, AKY poJib B YTBOPEHHI GiJIKOBHMX MOJEKYyJ BiairpaoTs
amdoTrepHi BaacTuBocTi aMiHOKHcuaoT. CxapakTepuayiitTe CTPYKTYPH
GiTKOBUX MOJIEKYJI.

3. ki npupoaHi noJsiMepn MawThL CTANY BiJJHOCHY MOJIEKVJAPHY
Macy, a Aki — npubansuy? Yum e aymosiaeHo?

4. Ak pocaAiAHNM HIJIAXOM MOXKHA BH3HAUNTH Oiakn?

§ 34 Po3B’A3yBaHHA eKCNEepUMEHTaNbHUX 3aaay
i3 BUKOPUCTaHHAM 3HaHb NPO HAaNBaXJMBILli
opraHi4yHi cnonyku. NpakTtuyna po6ora 5

Bupuaiwouu temy 3, BH epeKOHAJHNCA V PIBHOMaHITHOCTI opraHiu-
HHUX PEUOBHH, 3pO0OHJIHN BUCHOBOK, 1110, MOPiBHAHO 3 HEOPraHiUHUMI,
BOHH IpejcTaBJjeHi 0inbILIOKI KiNbKICTIO KJIAaciB CIIOJIYVK.

IIpencTaBHUKHM KOXKHOTO KJIaCcy OpPraHiuHHUX CHNOJIYK Pi3HATHCA
OyaoBow ta BiaactuBoctaMHu. desaki Ix ximiuHi peakuil cynposoj-
JKVIOThCA (PIBMYHMMI ABHILAMM, AKiI JIerKO BHABHMTH OpraHaMu
gyrriB. lle 30kpema 3MiHA KOJIBOpPY, YTBOPEHHS UM 3HHUKHEHHH
ocaay, BUAiJeHHs rady. € BiamiHHocCTi i1 y (PIBHYHHX BJIACTHBOCTAX
OpraHiuHHX CHOJIVK.

YMiHHA NpPoOBOAMTH XapaKTepHi peakIiil, a TakoK 3HAHHA
iHAMBIAVAJIBHHX BJACTHBOCTEIl PeuYoBHH BHKOPHCTOBYHOTBLCH V
po3B’A3yBaHHI excnepumenmaavbHux sadav, TOOTO 3axadv, AKi
IPVHTYIOTHCS HE HA MATeMATHUHHMX OOUHCJIEHHAX, a HA TPOBeAeHH]
ximMiuHNX gocaigiB Ta aHaJ i3l Ix peayabTaTiB.
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I[TopropiTe BHBUeHi B TeMi 3 cnocodH eKCNepHMEHTAJTLHOI'O BH-
3HAUYEHHS OPraHiuHMX PedYoBHH i3 noABiiiHMM 3B A3KOM aToMiB
Kapbony B MoJiekyJiax, mIilepHHy, IUII0KO3H, CaXapodH, Kpoxma-
J10, O1NIKIB, a TAKOXK CKJIAZl IX MOJIEKV.JI i BIIeBHEHO npHeTynaiire J1o
BMKOHAHHA NPaKTHYHOI poboTH.

—

% /. CTOPIHKA IPUPOROACCIAHMKA

lMpakTnyHa pobora 5. PO3B’'A3yBaHHA eKCNepuMeHTanbHMX 3aaas.
3asnaHHsa 1. JocnigHUM WNAXOM BCTAHOBITL: a) B AKIWA i3 ABOX
Npo6ipok MICTUTLCH PO34nH DaratoatoMHoOro cnupTy; 6) B sKIA I3 ABOX
NPo6IPOK MICTUTBLCA KONOIAHMIA PO34MH BiNka KypadvYoro amus; B) KUK
KNanTukK TKaHWHU Mae BinKoBe NOXOOKEHHSR.
3asaanHsa 2. JOCNiAHUM LLNAXOM 3'ACYMTE: a) Ym BXOAATL atomu Kap-
6oHy Oo0 cknany mMonekyn uenono3un; 6) HaCMYeHOK YW HEeHACWYEHOID
OpraHi4HOI0 CNONYKOK € NONIETUNEH; B) YY1 BXOOATL A0 CKNany COHAWHW-
KOBOI Olii HEHACKU4eHI CNONyKW.
3asaaHHA 3. AK AOCNIAHUM WNAXOM PO3NI3HATU. a) KPOoxXmMans i WyKop,
AKWO BOHW nepebyBaldTb y TBEPAOMY CTaHi; 6) Kpoxmans y Burnaal
KONOIAHOr0 PO34MHY I LYKOP Y BUrNaai BOAHOMO PO34nHy?
3asaaHHa 4. 3a LONOMOrolo xapakTepPHWX peakuin po3nidHanTte: a) ou-
TOBY N XNOPUAHY KMCNOTWU; B) LUyKOP | FIOKO3Y: B) MMIiLEPWH | FIDKO3Y.
3asnaHHa 5. BcTaHoBITL, ¥ AKUX i3 Tpbox Npobipok 6e3 eTukeTok
MICTATBLCA Y BUrNAAI PO34MHIB: @) OUTOBA KMCNOTa, HATPIW rigpokcua, ca-
xapo3a; 0) kpoxmans, rniuepwvH, rMwKo3a; 8) 6inok, rNwko3a, caxapo3sa.
3asaarHa 6. [locnigHMM WINAXOM 3'AcyiTe, wo: a) cturni hpyktn (a6-
nyko, BMHOrpan Ttowo) Mictate rnwkody; 6) kaprtonna ta 6inuin xnib
MICTATbL KpOXMans.
Xin po3B'A3aHHA eKcnepumMeHTanbHux 3agad 1a 3000yt pesynbtatv
3anuvuliTe y 30WATI ANA NPaKkTUHHUX pooiT.
Cohopmynionte BUCHOBOK, A€ 3a3HadTe:
® AK BUKOPUCTAHHA €KCNepUMEeHTanbHOro Metony Aonomarace y BUAB-
NEeHHI Pe40BMH Ta NOBEAEHHI IX BNAaCTUBOCTEN;
® §Ki xapakTepHi BNacTUBOCTI BUBYEHUX PEYOBUH Dynu Bamu BUKOPWUC-
TaHi y Npoueci po3B’'A3yBaHHA eKCNepuMeHTanbHux 3anav;
e Yy NOCTOBIPHOCTI AKUX TEOPETUYHNX 3HAHb BU NEpPecBiAYnMNUCS;
® 3HAHHA XapakTepHWX peakuin AKUX KNaciB OpraHiyHuX crnonyk aano
Bam 3MOry BUKOHATW NPakTU4Hy poboTy.

§ 35 bBionoriyxa ponb amiHoOKuUcnoT i Ginkie.
MOHATTA NPO HYKNIETHOBI KUCNOTH,
x GionoriyHy ponb
¥ 3araibHOMY poayMiHHI diosoriuHa posib aMiHOKHCIOT NosA-
ra€ B ToOMy, 110 Le — <«Ov/aiBesIbHIII MaTepian» AJaa HallcKJaml-

HIIUMX V NPHPOAL pedyoBHH — Oinkis. I cnpasai, 20 a-aMmiHOKHCIOT
VTBOPIOIOTh COTH]I THCAY PI3HHX MOJeKy.J DIJIKIB, 10 TOro # KO-
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HHH opraHiam Ha Haluiil naaHeTi mae ocobHMCTHIT HEMOBTOPHHUIM 1X
Habip.

Xoua B opraHismi JoaMHn Ha Oiaku npunajae auie 1/4 macn
Tisa, a f1o6oBa norpeda y 10pocs0il JIOJAHHH B IIHX CIIOJIYKaX CTaAHO-
BUTH O1M3bKo 7T0—80 r, 3HauenHa GiNKiB HAaJA3BHYAITHO Ba)KJINBe.

CknaaHicThb i pisHOMaHiITHiCTL GiJIKOBHX MaKpoOMoOJIeKy.1 3abes-
neyMJIM Uil rpyni peyoBHMH IMOPIiBHAHO 3 iHIUMMHM OPraHidHMMH
crioslyKaMy Haibijblue uynceso (hyHKIi.

CrpykTypHa (6yaiBeabHa) pyHkuia 6iakis. Biiku € ocHOBHUM
OyaiBeslbHUM MaTepiajioM opraHiamiB JiroauMHu i TBapuH. Binkm
Tija JIIOJAMHH CKJIAAAaThCA 3 aMiHOKHCJIOT, 110 HAAXO0AATH B 11 Op-
raHiam 3 Ixkel. BinkoBa 17ka B opraHax TpaBJIeHHA NiJAJa€TbCsH
riaposi3dy, noriM yTBOpeHiI aMiHOKHMCJIOTH BCMOKTYIOTbCA uepes
CTIHKH TOHKOro KHMILUEYHHKY B KPOB Ta PO3HOCATBCHA [0 BChOMY
Tiny. ¥ KJiTHHaX TKAHHH, 1110 MalOTh Pi3He NPH3HAYEHHA, 3 AMiHO-
KMCJIOT, AKI HAAIIIIINM, CUHTE3YVIThHCS BJAACTHBI IM OinKH.

CTpyKTYpHiI DiJIKM € OCHOBHMM MarepiajioM IMTOIJIA3MM Ta
O0OJIOHKH KOKHOI KJITHHM, BXOAAThL [0 CKJAaAy CHOJYVYHOI Ta
KiCcTKOBOI TKAHMH, POroBMX MOKPHUBIB, HIrTiB, BOJIOCCA TOILLO.

Crpykrypa i BJacTHBOCTI HIKipH, mip'sa, poroBux NMOKPHBIB,
HirriB, BoJoccs, M'A3iB 3yMOBJIeHI HASIBHMMHM Y HHX Giakamu.

MoHomepH OiJIKOBHX MaKpOMOJIEKYJ — O-aMiHOKHMCJIOTH —
MNOAINAIOTE HA JAaMiHMHI Ta HesaminHi. 3aMiHHI (1-aMiHOKMCJIOTH
opraHiamM JIFOJMHM 1 TBaApHMH 3JaTHiI cMHTe3yBaTHM caMmi, Toai AK
8 He3aMiHHHMX (L-aMiIHOKHMCJIOT HAAXOAATL B OPraHiaM JHIle 3aBJs-
KM CHoKHMBaHHI 0inkosol 1ki. BiacyrHicTs HezaMiHHMX aMiHO-
KHCJIOT NPHU3BOAHTH A0 TOrO, 1110 OPraHiaM NnpunHUHAE picT, Brpayac
y Basi Ta MosKe 3arumHyTH. [Ipo ue ciin nam’srari Ta BUBayKeHO
CTABMTHCA J0 Pi3HHUX JieT, 10TPUMYIOUHCH 30a/1aHCOBAHOIO Pi3HO-
MAaHITHOrO XapuvBaHHA 1 3aJl0BOJIbHAIOYM MoTpedy opraHiamy B
NOoCTiHHOMY BiZHOBJIEHHI 3anaciB 01JIKiB.

OgazuaiiomTecs 3 Tadbanueio 3 « BmicT 6iiKiB y npoayKrax xapuy-
BAHHA» Ta 3pobiTh BUCHOBOK PO Te, AK BaAM CJiJa XapyyBaTHCHA,
11100 3a10BOJILHATH noTpedy BJIACHOro OpraHiamMy B pi3HOMaHITHHUX
amMiHOKHcaoTax i Oisakax.

Karaaituuna ¢pyHKUin Giakis. YpazkawuuM € Toii (hakT, 110 3a
HOpPMAaJIbHOI TeMIlepaTypH Ta armMoc(hepHOro THCKY B opraHiami oa-
HOUYACHO BiAOyBalOThCs THCAYI peaKuiii. Ik e npupoai Baaersca?

CrnipaBa B TOMY, 1110 B KOXKHOMY opraHiami € 0iJIKOBi MOJIeKyJIH,
AKi NpHCKOPIKTL XiMiuHi peakuil B kaituHi. Ile Giokaraniszaro-
pu, abo ¢grepmentn. B opraniami JioauHi BHPOOJAETHCA Ta Ai€
6au3bko 2 THc. BUAIB (epmeHTiB. 3aBAAKH IM BiadyBaeThbCcsA
GinbiricTs XiMiYHMX peaxuiil, AKMMH CYINPOBOMKYETHCA OOMIH
peyoBHH Ta eHepril.
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Tabauus 3

Bmicr 6iakiB y npoaykrax xapuysanus y r Ha 100 r npoaykry

IMpoaykTu BmicT Giakis IlpoaykTh BmicT GiakiB
M'sico 14—20 Xnib 5—10
Puoda 12—16 Kapronasa 1,7—2
flita 12 Ksacoasn 19—20
Cup tBepanii 30 Cosn 34
Mo.toiko 2,8—5 lNopox 19—23

TpaucnoprHa ¢pyuxuis 6iakis. [Ipukiagom 6iska, 1110 BHKOHYE
10 QPyHKLIO v OiabliocTi xpedeTHIIX TBAPHMH 1 B OpraHiami Jwoamn-
HU, € 0in0K KpoBi remornodin. Ileit 6is10k TpaHcnoprye KHCEHb i
BVIJIEKMCJHIT ras.

3axucHa ¢yHkuina 6iakis. B opraniami JII0AHHH CHHTE3YIOThCA
Ta Ail0Th 3aXHCHI O11KH, AKI 11le HAa3HBalTh aHTHTIJaMH. 3aBAAKN
iM opraHiam 3axuulae cede Bia BNJAMBY WIKiAAMBHMX OakTepiit i
BipyciB, BHpoOJsie ismynimem — HeCHUPpHIHATIANBICTL A0 30yAHH-
KiB XBOpo0 Ta 1eAKHX OTPVT.

3anacua ¢pynkuia 6iakis. Ins dararbox pocjuH i TBAPUH LA
(hyHKI1IA 0iAKIB 0cO00IMBO BasKJHMBA HA MOYATKY PO3BHTKY HOBOTO
opradiamy. Hanpukaaa, HaciHnusa 6000BuX, fiilg nraxiB, iKpHMHKH
pud i 3eMHOBOJAHMX Ha/Ai/leH]l 3HAYHUM 3anacom 0ijKiB, AKi Ha Mno-
4yaTKOBI1II cTaAll PO3BHTKY HOBOI'O OPraHiaMy CJAVIYIOTH AXKepesioM
eHeprii Ta NOKMBHHUX PEYOBHH.

Eneprernuna pyHkuina 6iakis. Binknu, sk K1pu ta ByrieBsoau, €
Axiepesiom eHepril anaa opranismis. Tak, v pe3yvibTaTi po3LlensjeH-
Hs B KJaiTHHi 1 r 8isika BuBiabH0OETHCA 6/1n3bko 17,2 kI enepril.

CkopouysaiabHa pyHKIig Oiakis. Tiso doaMuu i 6araTokJaiTHH-
HHX TBapHH IPHBOAATL V PYX M A3 3aBAAKH HAABHUM Y M A30BiH
TKAHUHI Ol/IKaM akmumy i Miosuny.

HykaeinoBi kucaorn. O3HaiioMuMoca 3 TAKHMH NPHPOAHHMH
nojliMmepaMiu, AiK HYKJIETHOBI KMCJIOTH, 1110 TeK HaJIe;KaTh J0 HITpo-
TeHOBMICHHX OPraHiyHHUX cnoJVK. flK i 6iJIK11, BOHH € BHCOKOMOJIe-
KVJIAPHHMH CHOJIVKAMM 3 BiIHOCHOK MOJIEKVJAPHOK MAacolo Bij
COTeHb THCAY 10 KinbKoX MiabitoHiB. Lle TBepai peuoBnHn dijoro
abo CBITJIO-3KOBTOT0 KOJILOPY, MOraHO PO3YlHHI v BOai.

3arajbHi ysABJEHHS NPO CTPYKTYPY HYKJIETHOBMX KHCJIOT.
JlioanHy 31aBHa AHBYBaja CX0KiCTh piic 6aThKiB i AiTeil, TOUHICTS,
3 AKOW0 y Npupoai BiadyBaerbcsa BiATBOpPeHHs opraHizmamn cobi
noaionux. IlosichnT e amoran v XX cr., koan 6yau BiAKpUTI
HVKJelHoBl kucnorn (HK).

Hassa wmux noaimepiB noxoanTs Bia ciaoBa nucleus, aKe v
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nepekJiaji 3 JaTHHK o3Havae aapo. Copasii, HYKJIETHOBI KMCJIOTH

nepedyBalOTh V AAPI KJIITHHH.

A ITpuzadaiume, wo nopadkosuil Homep XiMiuHO20 eremenma y
nepioduunilt cucmemi Jdicmas HA36Y HYKAOHHOZO Hucad, WO
MAaKoM nos'a3aHo 3i C1080M «A0PO».

MosieKy/H HYKJEITHOBUX KHCJIOT MalTh JOCHThL CKJIAAHY BYy10-
BY, 11 BH BHBUaTHUMeTe V cTtapiuiii mkoai. HuHi Mmu obmesknmocs
3araJbHHUMH VABJEHHAMM PO CKJad i (PpYHKILII ABOX HYKJIEIHOBHX
KHMCJIOT — PpHOOHYRJIeiHOBO1 (ckopoueHo mnoaHadaeTbesi PHEK,
YHTAETHCHA e€p-eH-Ka) Ta JAe30KCHPHOOHYKJeTHOBOI (CKOpOueHOo
nosHayaeTbea JJHK, untaerbca ne-en-ka).

MakpoMoJIeKyJiH 000X pevyoBHH MOOY/10BaHi 31 CTPYKTYPHUX Jia-
HOK, KOKHA 3 AKHMX CKJAJA€ThCA 13 3aJHIUKIB HiTPATHOI OCHOBH,
MoOHOcaxapuay it oprodocharHoi kucaoru. TobTo ogHA CTPYKTYP-
HAa JJaHKa HYKJIeTHOBOI KMCJIOTH MAa€ CKJaAHy OVI0BY, 00 VTBOpeHa
MOEAHAHHAM 3aJMIIKIB IINX TPhOX PEYOBHUH:

Hirparsa ocHoOBa (0]
Mosnocaxapua— O — P— O —

OH

Bona agicrana 3arasbHy Has3By HyKJeoTHa. Hykiaeoruan croay-
YaloTbhCA Mi c00010, VTBOPIOIOYH MaKpOMOJEKVJYV HVKJIeIHOBOI
KHCJIOTH 3a CXeMOolo:

HirpaTiia ocHosa (0] Hirparna ocuosa 0

I I I |

Mounocaxapua— O — P — O — Monocaxapua— O—P—0 —_,

| |
OH OH

Hykneotua Hykneotug

HyknaeiHoBi KMCIIOTH — 1Ie NPHPOIHI MoJiMepH, CTPYKTYPHH-
MH JaHKaMH AKHX € HykJeoTuan. HykiaeoTna ckaanaernes i3
3aanumKiB HiTpaTHOT OCHOBH, MOHOCaxapHay it oprodocdar-
HO1 KMCJIOTH.

Ko:xxHa moJiekyJjia HYKJIEIHOBO1 KHCJOTH VTBOPEHa BeJHKOIO
KiZIBbKICTIO HYKJE0THAIB, CHOJYUYEHHX MixK co000 B NeBHIiil
rnocaizoBHocTi v nosiMmepHuii nanuior. Monexky.s1a PHK ckaanaeTs-
€51 3 OJJHOTO NMOJIHVKJIEOTHAHOTO JaHLiora, Toai Ak moaexyvia JIHK
Mae BUIJIAJA MoABiiTHOT cnipaai (man. 62). Taka 6yvaosa MaKpoMo-
JeKya uux nosimepir sabeameuye BMKOHAHHA HUMH 5i0JOTiYHO
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BaXKJIUBUX (hpyvHKILIIT — 30epereHHs, neperaBaHHSA
Ta BIATBOPEeHHA cnajaKoBol iHdopmauii.

Marwoum cxosxicts B yrBopeHHi monekys, PHK Ta
JIHK BiapisHsaoTbCA MiXK coDOIO CKJIAJA0M HiTpaTHHX
OCHOB Ta MOHOcaxapujamMi, HAABHMUMM B HYKJIEOTH-
nax. Tak, mMoHocaxapuaoM pPHUOOHYKJIETHOBHX KHC-
aor (PHK) € pu6osa C;H,,0,, a MoHOocaxapuaom
nesokcupubonyvkineinosux kucaor (JIHK) —
desorcupubosa C;H,,0,

HirpaTHi ocHOBH — 11e opraHiuHi crioJiyKH 3 0cob-
JIMBOIO OVIOBOK 3aMKHEHOTO JIaHLIora, YTBOPEHOro
aromamun KapOony i Hirporeny. Kpim Kapbony ii
Hirporeny HiTpaTHi ocHOBHM MicTATh atomu I'iapore-
HY, a AeaKi 3 HuUX 1 Okcureny. lisa o3HalloMJIeHHSA
(He 3annaM’sAATOBYBAHHSA) HABOJAMMO NPHUK.Ia/] OAHIET 3
HITPATHUX OCHOB — 2YyaMiMYy:

0
|

C

N

Hyxknaeornau JJHK ta PHK pisHarbca mixk cob6oro HiTpaTHH-
MH OCHOBAMH Ta MOHOCaXapHIaMH.

BiaMinHOCTAMM CKIAAy HYKJIEOTH/IIB NMOSACHIOETHLCA Pi3HA POJib
JIHK ra PHK B opraniamax. .

Biosoriuna poJsas HYyKJelHOBHMX Kucaor. Hessazkawoum Ha
cxoskicrs OyanoBu i ximiuunol npupoau, JIHK ra PHK Bukonyiors y
JKHMBMX opraHiamax piaHi (pyHkuil. 'onosua ¢pyvukuis JHK — 36epe-
KeHHA 1 nepejaBaHHsA IeHEeTHYHO! (cnmaakosoil) iHgopmauii BiA
f6aTbKiB 10 Hawaakis. i MokHa nopiBHATH 3 KOMIT'IOTEPHOIO Nporpa-
MOIO, 1110 /i€ TOUHO, 3JIaro/:KeHo Ta 6e3NOMHJIIKOBO i1 cToCyeThes Beiel
iH(opmaiil npo opra”iam, AKOMY BOHA HaJeXHUTh. BaM, oueBHIHO,
AOBOAMJIOCA YYTH, L0 V BUINIaAKaX HeoOXigHOCTI 10BeleHHHA POJAMNH-
HHX CTOCYHKIiB, BCTAHOBJIEHHSI 0COOH B Pi3HOro poay KpUMiHAIBHUX
crnpaBax abo HelaCHHX BHNAJAKaX BaaloTbhedA a0 aHanisy Ha [JTHK.

I'onoBHa (pyuk1ia PHK — 3abeaneuyBaTi npolec cuHTeay dijKa,
BJIACTHBOIO KOHKpeTHOMY opraHiamy. lleil npouec BiadysaeTbca y
pubocomax 3riaHo 3 iHdopmauielo, o Haaiiimna sia JIHK (npuza-
daume 6ydosy kaimunu). IlepecTtaHoBKAa aMiHOKHCAOT MicusaMu abo
BTpaTa Il yac CHHTe3y Oijaka xoua 0 OAHOro aMiHOKHCJIOTHOTrO
3aJMIIKY NPaKTHYHO He BiadysalTbes. PiakicHi Bunmaaku, I1o
TPAIMJIAITLCA, MOMYTE HEFraTHBHO MNO3HAYMTHCA HA OpraHiami.
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Oxkpemi ginaukn moaexkyan JJTHK, o mictarte indgopmauiio npo
OoCJiIOBHICTL aMiHOKHMCIIOT v neBHii DinKoBiil MoseKysi, HaduBa-
foTh reHom. ChOro/iHi MOKHa 3 BINEBHEHICTIO CKa3aTH, 1o XiMia v
TicHiIM CHiBApPY:KHOCTI 3 Diosiorieo gocArja 3HaA4YHUX YCHiXiB vy
BUBYEHHI OloJIOriyHMX ABHUII HA MOJIEKYJIAPHOMY pPiBHi, Y pO3BHT-
Ky 2ennoi inxncenépii. 111 10cArHeHHA BUKOPHCTOBYIOThHCA Y BHBe-
AeHHI COPTIB pOCJMH i nopia TBapuH, BUABJIEHHI Ta JiKyBaHHI

cnaakKoBHUX XBOpoO To11O.

nam,emMo nagcymkm

e Binku BUKOHVIOTH B opraHiami pisHomaHiTHi hyHKILi1 i pasom 3
HYKJIETHOBUMH KHCJIOTAMH € HOCIAMM KHTTHA.

o HykneiHoBi kucaorn — 0OionoaimMepu, MOHOMeEpaMM HAKHX €
HYKJIEOTHIH.

e Y HYKJIEOTHi PO3PI3HAIOTHL TPH CKJIaA0Bi yacTuHHU. lle 3aanmkn
Himpam#Hol 0CHOBU, MOHOCAXAPUAY Ta oOpmoghochammol Kucaromau.

e Bionoriuna poas JJHK — 30epeskeHHs | nepegaBaHHA cnajaKoBOl

ingopmauii, 6ionoriuna pons PHK — 3abeaneueHHA CHHTe3y
G6inka.
[ N
E CTOPIHKA EPYONTA

YyeHi NpoaoBxXylOThk NpauloBatyv Haa BUBYEHHAM OynoBu mMonekyn
pi3HMx BinkiB Ta WTYy4HUM iX oaepxaHHAM. Hackinekn ue konitka cnpasa
cBinunTL xoua 6 Ton dakT, wo aHrnincekun BueHunin @. Cerrep 10 pokis
npauoBas Han BCTAHOBNEHHAM NOCNIAOBHOCTI aMIHOKUCNOTHUX 3aNnLLKIB
Ta BUBYEHHAM CTPYKTYPU iHCYNiHY — BiNKOBOI CNONYKW, Yepe3 HecTavy
AKOI PO3BMBAETLCA TAXKA Heayra — uykposwin aiabet, ockinbku nopy-
WwyeTbCcA 0O6MIH Byrnesoais 8 opraHiami nioanHu. Y4eHuin BCTaHOBMB, WO
0O cknany MONeKynu iHCyniHy BxoauTb 51 aMiHOKMCNOTHUIA 3aNULWOK, WO
PO3MILLYETLCA Y ABOX NONINENTUAHUX NaHulorax, 3'eaHaHnx Mix coboro
avcynbdigHnMmu mictkamm — S — S — (man. 63).

Y 1958 p. 3a HaykoBi AOCArHEHHRA y BuB4YeHHI Ginkie ®@. Cenrep OyBs
yaoctoeHunin Hobeniscekoi npemii.

Ans toro wob cuHTesysaTu iHCyniH, 3Hanobunocs we 3 poku, a noro
nobysaHHAa nabopatopHUM cnNOcoBOM FPYHTYETLCA Ha NPOBEAEeHHI
223 ximiunnx peakuin. Huni B Kuesi npautoe 3asogq i3 BMpobHMUTBa WTyY-
HOrO iHCYNiHY, | MOro NPOAYKUIA Aa€E 3MOry PATYBaTU XUTTA Daratbom xBO-
puM Ha uykposui aiaber.

MEPEBIPTE CBOI 3HAHHS

1. ¥V yvomy noasrae Hionoriuva poas 6iakis?

2. flki npoaAVKTH XapuvBaHHA TBAPHHHOIO TA POCJAMHHOIO IIOXO.ZI.}KI?HH};

y i U HH 0L AR HEDEeT aM OF1KIB /LT8 OpraHiaMy JI0AHHH !
€ FOJIOBHUMM | HARIIHE 1000 SREBRaNI ORI a5t a \
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Man. 63. CxemaTiuHe 300paskeHHA MOJEKYJIM iHCVIIHY
(I — yvoBHe NO3HAYEHHS CTPYKTYPHUX JTaHOK)

3. [MoacHiTb, YOMY AITAM peKOMEHAVETLCH ClIOXHUBATH daraTo 6iJKa.

4. YoMy HYKJIeTHOBI KHCJIOTH HalekKaThb Jo Hiononimepis? 3 akux mo-
HoMepiB BoHN yTBopiooTbea? 1o BXoAHTH /10 cKaaAyY CTPYKTYPHOIL JTaHKH
HYKJelHOBHX Kuciaor?

5. CxapakTrepuayiite 6i0J0riUHY poJib HYKJIETHOBHX KHCJIOT.

6*. IliaroryiiTe marepiaan Aas npopejeHHs KoH(epeHIil Ha Temy:
« Biaki Ta HyYKJ€THOBI KHCJIO0TH — HOCIT JKHTTH».
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S3ABJLAHHA AJIsA TTTJATNOTOBRH
JLO KOHTPOJIH SHAHDL I3 TEMH 3

(1717 BHKOHAHHA B pobounx 3ouurax)
1. Yemanosimob gidnogidnicmes Mine HaszsaMu ma Qopmyramu

8Y21€600HI6.
1. MeraH. A.C,H,
2. Eren. B.C,H
3. Etan. B.C,Hg
4. ETuH. I''CH,

2. Bemanosgime gidnogionicms Mid 6UIOM (POPMYIU PEHOBUHU
ma HaBedeHUMU KOHKPeMHUMU NPUKIadamu.

1. MosiekyasapHa A.CH; — CH,
H H /
2. EnekTpoHHa B.H:C:C: H
H H
H H
||
3. CrpykTypHa B.H— (|3 e (|3 —H
H H
4. HaniBcTpyKTypHa I'. C,Hg

3. Vrkaxims xapakmepucmuku 20m0.102i86.
A. MaioTh 01HAKOBHIi KiJIbKiCHHIT cKaal.
B. MaioThs 0AHAKOBHII AKICHUITI CKJIal.

B. MawThb pidHHil KiTbKICHHIT cKIa.

I'. ITonidHi 3a ximiuyHOI0 OVA0BOIO.

JI. BuasaaoTs cX03Ki XiMiuHi BaacTuBOCTI.

4. Hassimb pevwoguHu, (QOopMyau AKUX HABeOeHO, ykaxicimb
ceped HUX (hopaty.iu 20M0N0218.

A. CH,=CH, B. CH,—CH,—CH;,—CH,
‘|3H:s (|3H3 (|3H3
B.CH,— CH,— CH, I. CH;— CHj
e,
D. VKaximo opeanivny cnoayky. aka ne SHe0upa.e GPoMHY
BOdK: Eren. B. ETun. B. Eran. I'. OnreiHoBa KHUCJIOTA.
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VY3zaraabHeHHA 3HaHb 3 XiMil

s Tema € 3aBepluansHOO Y HaBYaHHI XiMil B OCHOBHI LWWKONI.
YNpoaosx TpbOX POKIB BUM O3HAWOMNIOBANUCH 3 PI3ZHOMAHITHICTIO
XiMIYHUX eNeMeHTIB, BUBYaNn BNAaCTUBOCTI PE4Y0OBUH Ta ix NnepeTsBo-
PEeHHs, PO3BMBANU CBOI eKCNepuMeHTansHi BMiHHA, opmyBanu 1a
BOOCKOHaNOBanNM HaBU4Yku NOCTAHOBKW Ta NpPOBeAEeHHN XiMIYHOro
€KCNepuMEHTY, BY4MINCA pobUTN BMCHOBKWU, BMCNOBNIOBATW CYA-
>KEeHHR, BCTAaHOBNIOBATW NPUYMHOBO-HACNIAKOBI 3B'A3kun. Bce ue
36araTtuno Bawi 3HaHHA 3 xiMmii, nigrotysano no 6e3ne4yHoro NoBoA-
XeHHA 3 baraTbmMma pe4oBUMHAMM Y NOBCAKAGHHOMY XUTTi, nornubu-
No epyavuio i, MOXNMBO, BNAVHYNO Ha BUGip npodinio noaanswo-
ro HaB4aHHA B CTApLWiv WKONI TUX i3 Bac, XTO NOB'A3YE CBOE
ManbyTHE 3 XiMi€lo.

Tenep cnig ysaranbHUTU HaOyYTi 3HaHHA. 3aBASKW y3aranbHeH-
HIO PO3KPWBAIKOTLCH CYThb | 3B'A3KM ABULL, NPUPOAX, MICUe | ponb
NIOOAUHW Y 1X NI3HAHHI, NEPCNEeKTUBU NPAKTUYHOIro iX BUKOPUCTaH-
HA; 3HAHHA 3 XiMii HabyBalOTb UiNICHOCTI; NPoUec Ni3HaHHA ne-
pexoanTb Ha SAKICHO HOBWMIA piBEHb, WO AAa€ 3MOry Ha OCHOBI
KOHKPETHMX pakTiB nepexoanTn Ao 3arasbHoro.

Y3aranbHeHHs 3HaHbL Ha A3HOMY eTani BUBYEHHA XiMmil
CTOCYEThLCSH:

= 06rpYyHTYBaHHS MicUA XiMil cepen NPUPOAHUYNX HAYK;

* BU3HAYEHHA PONI XIMIYHUX 3HAHbL Yy NiI3HaHHI NpPUpPOAW;

» 3'ACYBAHHA 3HAYEHHA XIMIYHUX NPoUeciB (rOpPiHHA,. ANXaHHA,
doToCcuMHTE3y TOLWO) y Npupoai;

* BU3HA4YeHHNA poni XiMil B XUTTI CyCninsCTBea,

« BNAMBY XiMii HA AOBKINNA Ta il poni B po3s'a3aHHi eKoONorivyHux
npobnem.

202 s



§ 36 Micue ximiT cepen Hayk Nnpo npupoay
Ta posib XiMiYHMUX 3HAHb Y T1 NI3HAHHI

Bzaemo3s'sa3ok Hayk npo npupoay. flk Bam Binomo, a0 Hayk,
110 BHBYAKIOTH NPUPOAY, HAaJeXKaTb acTpoHomisa, Oiosorisa, reo-
rpadia, ekonorisa, ¢isuka, ximia. Mamoumn cniabHHMil 006’e€KT
AOCAIKeHHs, Il HAYKH PO3BHBAIOTBCA B TICHOMY B3aEMO3B’A3KY,
AOCHTh 4YacTO BHKOPHCTOBYIOTH OJAHAKOBI MeTOAM AOCJIiJAXKEeHHS.
3HaHHA OJAHIEl HAYKH JONOBHIOKTH TA PO3UIMPIOITH 3HAHHA
iHIIMX, JOoNIOMAralTh 3'AcCyBaTH NMPUUYNHHA Pi3HOMAHITHMX ABHII.
Hanpukaaa, ximiky 3i cBitoBum im'am — JImuTtpy IBaHOBHuUY
MeHaen€eBY — HaJeXHUTh OOrpPyYHTYBaHHA y (opMi 3aKOHY
nepioAMYHOI 3aJIeKHOCTI MixK BJIACTHBOCTAMM XiMiuHuUx esne-
MEHTIB Ta 1XHIX CnoJIVK i MicueM poaMmillleHHA eJIeMeHTIB y CTBO-
peHiii HMM nepioanuHiil cucremi. IIpore iforo BiAKpUTTIO KijdbKa
JAecATKIB poKiB OpaKyBaJjiO TEOPEeTHUYHOro IOACHEHHA, a [OKH
¢dizuKHu He 3’sicyBaJIM CKJaJAHOI OVA0OBH aTroMa, HEe BCTAHOBHJIM Ha-
ABHOCTI B HBOMY siJipa Ta eJIeKTPoHHOI obosoHKn. Ile nano amory
chopmMyaOBaATH Ccy4dyacHe BH3HAYEHHA TIMepiloJIMYHOTO 3aKOHYV,
3riIHO 3 AKHM VycCi eJleMeHTH Vv nepioANyuHiif cucTeMi posMilleHi 3a
€AMHHM IIPHMHIIMIIOM.

A Ilpueadaitme cyvacHe PopMya06aHHA NePioduHHO20 3AKOHY.

Biarenep (isMKH BHKOPHMCTOBYIOTH MNEPiOAMYHMII 3aKOH AJIsA
BiIKPUTTA HOBHUX XiMIUHHMX eJleMeHTiB, IMPOrHO3YBAHHA BJACTH-
BocTeill IX CroJIyK.

IHIIMM OPpHKJIAA0M B3AEMO3B A3KY XiMiUYHHX 3HAHB PO NPHPO-
Ay MOe OyTH BIAKPHTTA XiMiKaMu KHCHIO ¥ cKJaai noBitpsa. [Ipu-
ragaiite, 110 ue 3podusn maiizke ogHouacHo Kapia-Binsrem Illeene,
Anryan Jlopau JlaByaabe, [xoszed Ipictai. Ixne Biakpurra gano
amory Oiosoram A0oCJAiAHTH Npolec *KUBJeHHA POCJHH, a (pidukam
BiIKPHTH ra3doBl 3aKOHH.

Abo e Takuil npukgan. XiMiuuuii enemenT I'eniit 6yB BiAKpH-
THii panime Ha CoHul, Hixk Ha 3emJi (3BiacH i1 NOXOMAKEeHHA HAa3-
B — coHaunuu, 6o Ienioc oznauae CoHue). IlepenbauypanbHnii
XapakTep NepioAHYHOro 3aKOHY OVB MNiATBepAKKeHHH 1 mum
BiAKpUTTAM, ocKiabkH [esiro Ta Beiif poanHi iHepTHUX XiMiuHHX
eJIeMEeHTIiB 3HAHLILJIOoCH Micle v nepioaAnyuHii cucremi.

MizKH BHBYHJM BJACTHBOCTI rejlifo K INPOCTOI PEUYOBHHH.
Bioaorn gocaiamam BOAMB Ii€l pevyoBMHH Ha *KHMBiI opraHiamm, a
JAikapi BHKOPHCTAJIHN 3 JiKYBaJIbHOI METOIO BJIACTHBICThL NOBITPA,
y AKOMY 3HAUHY YACTHHY a30Ty 3aMiHeHoO resieM. Taky cymii aa-
OTh BAMXATH XBOPHMM MPH posdJjaaax AMXaHHA 1 JeAKNX onepauisax,
TOMY 1110 BOHA aKTHBHIillIe 3a OBITPA NocTayac KMCeHb 1 BiABOAUTDH
BYTJIEKHMCJIHII a3, TOOTO NPHCKOPIOE ra3oodbMiH.
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OcBoenust KocMocy CArHyJI0 TAKOro piBH#A, 1110 KOCMiuHi anapa-
TH nmobyBaJii Ha MOBEepPXHI NpUpoAHOro cynyrauka 3emai — Micsa-
LA — TA CYCIAHIX 3 HUM IJIaHeTAaX, 3aBAAKH YOMY 3€eMJISHH OTPH-
MasM 3pa3dku nopia Hebecuux rija. [iznaruca npo ix ckiaag — e
B:Ke pobora XimikiB. A 1100 CKOHCTPYIOBATH KOCMiYHI pakeTwu,
KopadJui, 1ITVYHI CcynyTHMKH, KocMiuHi craHuil, 3Hazobuiaucs
3HAHHA 1 3 piznku, i 3 ximil.

Beboro guiie KiJlbKOX NPUKJIAJAIB BUcTauae abu nepeKoHaTHCH,
1110 PO3BMTOK OJAHIEI HAYKH PO NPHPOAY NMPHUMHOMKVIOTh IOCATHEH -
HA IHIIHMX NPHUPOJHHYHNX HaAYK.

¥ Hayui ycrajeHoOO € AyMKa, IO cepeJ NPHUPOAHHUMX HaYK
¢disuni HasexkuTh nepuicrb, xoua 0 ToOMy, 110 BOHA MAa€ TpPH-
BasimIuii nepioa po3sMTKY. Ilepi HixK cTaTH caMOCTiiTHOIO HAYKOIO,
ximia Oyaa uvacTuHOO (Pi3MUYHHUX 3HaHbL. Be3d (isnuyHHUX 3HaHBb
HeMO>KJIMBe BHBUEHHA IHIIMX NPHPOAHMYHMX HaVK, 30Kpema,
¢izmyHi BeJIMUMHM TA OAMHHULI IX BHUMiploBaHHA — Te, Oe3 4yoro
JKOJHA 3 NPUPOAHMYMX HAYK He 00xoauTbcA. Ta it pidHOMaHITHICTB
ABHIL NPHPOAH BHUABJAETHLCA Hacamnepen v GisMuYHUX ABULIAX —
MexaHIYHHX, 3BYKOBHX, CBITJIOBHX, eJIeKTPHYHHX Toulo. [le BoHn
CYMPOBOJKYIOTH XimiuHi siBHia Ta Oionoriuni npouecu. I o6
3poOMTH BHCHOBOK, UM Bigbysoca XiMiyHe aBHIlle, MM AKILEHTYEMO
yBary Ha (isMuHHX ABHLIAX, AKiI Horo cynposoaKywoTs. Hanpu-
KJiaa, Ha nmosiBi cBiTja mig yac ropiHHA Mar”iio, Ha BUNagaHH]
ocaay npH B3aemMoail KyXOHHOI cosi 3 podumHom apreHTym(I)
HiTpaTy, Ha BHiJIeHH]I BYIJeKHCJIOro ra3dy np B3a€eMo/il MHUTHOI
CO/JIM 3 OLITOBOIO KMCJIOTOIO TOLLO.

Or:ke, 'PYHTYIOUNCh HaA (PIBMUYHHX 3aKoHaxX, Ximia ycoimuo
3A1HCHIOE JOCJiAKeHHA XiMIiuHMX ABHIL, NMOACHIOE BiAMIHHOCTI B
Oy0Bi peyoBHH, BCTAHOBJIKE CKJaa HeGeCHHMX TiJI TA € HACTYITHOK
nicaa GpisMKH CXOAMHKOIO YV Mi3HAHHI NPpHpPOAH.

Poas ximiuyHuX 3HaHb y nidHaHAI npupoau. He MeH1u Ba)KJIMBH-
MM € XiMiuHi 3HaHHA AaA ¢isukn. Hanpuknaza, Koau iianeTscsa npo
MOLIMPEHHA 3BYKY B Pi3HHX cepeJoBMINAaX, 3BEPTAalOThCA A0 Oyao-
BH peYyOBHMH, HAABHHUX B cepenoBuii. lIpuragaiite, AK Ha ypoKax
NpHPOAO3HABCTBA BH [Ji3dHajsucsa, 0 BigcyTHicTs Ha Micaui
NOBiTPAHOI 060JIOHKH € NPHUYMHOIO TOTO, 110 3BYK HE MOLIMPIOETh-
cf, a TOMY aCTPOHaABTH, PYXAalOYHCh MiCAYHOIO MOBEPXHEIO, KOPHC-
TyBaaucsa paaioss’azkom. CTpym y MeTasnax, eJIeKTPUUHY NPOBia-
HIiCTh PEYOBHMH Ta IX PO3UMHiB, po6OTY rajlbBaHIUYHMX €JIEMEHTIB il
aKyMVJATOPIB Tolo y (pi3uli BMBYAIOTh, CIIMPAIOYMUCh HA XiMiuHIi
3HAHHA IIPO €JIeKTPOJITHUYHY AMCOLIiallil0 PeYHOBHMH V PO3YHHAX Ta
po3injaBax, MeTaJiyHMH XiMiuHHIT 3B’ A30K, NMpouecH BiIHOBJIeHHA
TA OKMCHEHHSA.

¥ Hayui nuikaBuM € Toii (pakT, 1110 A0 BiAKPHUTTA XiMikoM CBaHTe
Appeniycom esieKTposiTuuHOl aucouiauii cepea ¢isukisB nepesa-
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Kajla AyMKa, BHCJIOBJeHa BiloMHUM yueHum Malkiaom Papaneem
(11 3HAlOTh V HaVILi i HA3BOIO «noMuJIKa Papanes»), 11O PEUHOBHHM
AMCOLIIOIOTH HA HHOHM 11i/] BIJIMBOM €JIEKTPHUYHOT'O CTPYMY, TOJI AK
Ha MOYaTKyY HaBUAJILHOIO POKY Ha ypokax (isuMkm BM 3'sacyBaJjiu,
IO eJIEeKTPHUHHI CTPYM € HacaidkoM, a He NPpuvuHOol) TNOSABH
3apAMKeHMX YAaCTHHOK y po3uuHi um poanaasi. Cnocrepiraroun
AeMOHcTpaliiiHl nocniam BunTensa ximil nig yac BUBUEHHSA eJleK-
TPOJITHUHOI AMcolialii, BM nepeKoOHAJHCH, 110 TBepJa KYXOHHAa
Cijlb CTPYMY HE€ NMPOBOAMTH 1 JlaMIIOUKa He 3aropsaeTbcs, TOAlI AK
PO3UMHEHa y BOJi Cijb NMPOBOANIIA CTPYM.
A Ilpuzadaume, aky poav gidicparome y npoyeci erexmponimuyHol

ducoyiayii morexy.u sodu.

Toxk y uboMy BUNaAKy (pisuili NpUCAYKHUINCA XiMiuHiI 3HAHHA.

Is OyaoBorw atomMa Ta HOro eJeKTPOHHOI ODOJIOHKH MNOB'A3aHO
BUBUEHHSA XiMikaMu XiMiuHOro 38’'s3Ky, OKMCHO-BIJITHOBHHUX peakKiiiii.

¥ 10 knaci Ha ypokax ¢disuku BM BUBUaTuMere TeMmy «BunacrTu-
BOCTI rasiBs, piAMH, TBEpPAHUX TiJ», Ae 3HAAOOJATHCA 3HAHHA 3 XiMil
Nnpo KiJbKicTe peuoBHHH, OyAOBY peyOBHH Ta IX XiMiuHI BjgacTH-
BOCTi, NpoO noJjiMepy TOLLO.

Cnupamouuch Ha PO3radaHyTi (pakTH, MOXKeMO 3poOMTH BHMCHO-
BOK, L10:

Mixk ximiero i ¢izHKoOI0O iCHy€ TicCHMH B3a€MO3B'A30K, a BO-
JOAIHHA XiMiYHHMHM 3HAHHSAMH Jonomarae 3700yBaTH HOBI
¢izuuHi 3HAHHA i HABNAKH.

Huui 3nanua 3 ¢isuku Ta Ximil HacrinbkM noejgHaHi, 1o
BUHHUKJIA OKPeMAa HAYVKOBA rajaysb — (hizuuna ximisa.

Onuak i (pizuka, i XxiMig cTocyoTsca nepeaycim Tis HexknBol
npupoan, Toui AK Olosorisa BHUBYa€E KMBY Npupoay, 3aKOHO-
MmipHocTi icHyBaHHA AkKoil 3HauHo ckhaaauimi. IloitHo BH
3aBepIINJIH O3HAHOMJIEHHSA 3 HAHBa’*KJMBIILIMMM OPraHiuyHUMH
cnoJiyKaMi, 3 0i0JIOrivHOKW poJao KHpiB, 6iakiB, ByrjieBoadis.
Ilinkom oueBHAHO, 1110 BUeHi B raayai 6iosoril He MOMKYTh HHHI
3A1IICHIOBATH JOCJiAKEeHHsA, POOMTH HOBI BIAKPHUTTHA, HE CKO-
pHMCTABUINCH XiMiUHMMHM 3HAHHAMH PO €JIeMEeHTH-OPraHOreHH,
JKUPHM Ta ecTepH, BYIJeBOoAM, BHILI KapbDOHOBI KHCJIOTH, KPOX-
MaJjb, LeJJ03y, 0iJKH, HYKJIeIHOBI kuciaoru rouo. ITosacHIo-
eThcA 1le ABoMa UyMHHHKaMu. Il o-mm e p 1 e, opraHiaMu >KHB-
JATHCA PEYOBUHAMH, fAKiI € CBOEpPiAHHUM OyAiBesIbHMM MmaTepi-
aJloM AJIA CTBOPEHHA HOBUX KJITHH. Il o-a1 p y r e, v uBii
npupoai 6e3ynuHHO BiadyBaeThcA OOMiIH peyoBMH Ta eHepril.
HNocarumenus ximil y BuBueHHi OiokarasiszaTtopiB — ¢depmMeH-
TiB — AaJIN 3MOTY Mi3HaTH XiMiam Dararbox XiMiuHHX Npouecis,
1o BiaAOYBAIOTBLCA B YKHBHX OpraHiamax, a Biarak, HABYHUTHCA
BIJIMBATH HA IX nepeobir.
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Oxpemi raayai ximil gocaiaKyioTh XiMiuHUI cKJal opraHiamise
i cepenoBulle IX icHYBaHHA, XiMiuHi peakiil, 1o BiadyBamwThCcA B
KJITHHAX, BIJIMB PIBHMX YHMHHHUKIB (HanpukJjaa, TemiepaTrypH,
paaiauniiiHoro BMNPOMIHIOBAHHA, LITYYHO CTBOPEHHX pPEUYOBHH
TOILIO) HA OpPraHi3Mm.

XimiuHi Ta ¢isuuHi MeTOAM JonomMaralThb OmnucyBaTHv il
aocaiaxkysaT OiosoriuHi o6’exkTH, AK-oT: OyaA0oBY Ta (PYHKLIT
OionosimMepiB, MOJIEKYJIAPHI MeXaHi3aMM XiMiUHHX POLECIB V #KH-
BMX opraHiaMax Ta IX perwisililo, BIJMB KOCMi4HOro NpocTopy Ha
OopraHiaMM Hamol nJaHeTH, OocoDJHMBOCTI Ail pPi3HUX pPEedYOBHH Ha
JKHUTTEILANBHICTD JKMBHUX 1CTOT, 4 TAKOYK BIIJIMB PeYOBHH, BHAije-
HIX 3 OJAHMX opraHiamie, Ha iHmi. 3okpema, y ckaaai rpuda
neMiyu.ay 3a AO0IIOMOrol XiMiuHMX mMeToniB OyJ10 BUABJIEHO pevo-
BHHY NeHiyuiH, aka JiKye pisdHi XxBopoOu, 1110 paHille BBaxKaJnuCA
HeBUJIIKOBHUMH. OcodauBO e(pPeKTHUBHHI meHiuuaiH Ta iHumi,
ao0yTi ni3Hilue peuyoBHHH, Y JiKyBaHHI 3anaJibHUX npoluecis, 110
BMHHMKAIOTh BHACJIIOK MOpAHEHHSA UM XipypriuHol onepaiii, 3ana-
JIeHHA JereHsb, rpuny rtouo. lle Biakpurra Oysno 3pobjeHo y
1943 p. (rpuBana Beaunka BiTunsasana BiitHa, 1 6aratbomM nopaHe-
HHUM BIZKPHUTTA NeHIiUMJiHY BpATvBajo xkurtsa). Huui npenaparu
HA OCHOBI NMEeHIIMJIHY IUHPOKO BHKOPHCTOBVIOTH AJHA JIIKYBAHHA
PiBHHX XBOPOO.

HocuTs MOJIOJ0I0 HAVKOIO € MoaeKyaapHa Gionozis. 3 1l Ha3BH
CTa€e 3po3yMiJjo, 110 B Hiil TicHO nepenJjiraloTbeca XiMiuni 3HaHHA,
AK1 3aCTOCOBYVIOTH NiJ Yac BUBYUEHHA >KMBOI NIPUPOAH HA MOJEKY-
JAPHOMY piBHIi.

Y «CnoBHHMKY IHIIOMOBHUX CJiB», onybJgikopaHomy y 1955 p.,
VABJIEHHS NPo 2eH OyJI0 Ha3dBaHO BHTBOPOM (paHTa3il KVIKH BYe-
HHX, a TepejJaBaHHA CMaAKOBHX O3HAK BijJ 0aTbKiB A0 HAllaAKIB —
IMKIAJTHBUM HaMaAraHHAM AHTHHAYKOBO IMOSICHUTH TMpolecH
PO3MHOMKEeHHA opraHiamis. 3 TOro yacy MHHYJIO JHILe NiBCTOJITTA,
1 3a TaKHI KOPOTKHIT /151 PO3BUTKY HAVKH 4ac CHiJIbHUMHM 3YCHJI-
JAAMH XiMiKiB Ta 6iosoriB, KOTpi v ¢BOIX AOCHIAKEHHAX MOCIAYTro-
ByBaJIMCA HafHOBILUMMU i HalicydacHilINMII Ha Toii yac (PisiuHuM-
MH MeToJaMH AOCJlAx»eHb i npujagamMu, OyJao 3700VTO NiaTeepa-
JKeHHA 3aKoHiB cnajakosocTti. Jleuio nisHime aMepHKAHCbKMII
6ioximik II. Yorcon Ta aHrailicekuii 6iogisuk d. Kpik, rpyuryio-
UHCh HA PEHTreHOCTPYKTYPHHUX JaHux, oaepxxkaunx auasa JIHEK,
J0BeJIH iCHYBAHHA HYKJEIHOBHMX KHCJIOT, IX y4acTh V Ipoliecax
nepejiaBaHHA H BIATBOPEHHSA CHNAAKOBHX O3HAK OpraHiamis, 3a 110
Oy YAOCTOEHI HABHIIOI HAYVKOBOI Haropoan — HobeniBebkol
npemii. 3’acyBaHusa ctrpykrypn JIHK crano pesoamouiiiHoo
nojAi€lo y nidHaHHI npupoau.

Fipceki nmopoan ta miHepaamn — e CHOJVKH PidHHUX XiMiuHuUX
enemeHnTiB, a CBiToBMii OKeaH, U0 BKpuBae 2/3 noBepxHi Haluoil
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IJIaAHEeTH, CKJALAETHCA 3 BOJAHONO PO3YHHY PIBHOMAHITHUX pevyo-
BUH. Biarak, reorpadiuHa Hayvka TAKOYX BHKOPHCTOBYE 3HAHHSHA
XiMil y CBOIX AOCAIPKEHHAX. A XiMifl B CBOIO Yepry KOPHCTYETHLCH
3nobyrkamu reorpadii, KoJiM HeoOXiJHO BUBHAYMTHCA 13 CHPOBMH-
HO10 623010, JOULIJBHICTIO PO3TALLIYBAHHA XIiMIYHHUX BUPOOHHLTB Ha
NeBHUX TePUTOPIAX TOIIO.

TakuM unHOM, XiMiA pazom 3 IHIUMMHM MPHPOAHHYHMH HavKa-
MM 31IICHIOE BHMBUYEHHHA KHMBOI 1 HeKHMBOI NpHMpPOAM Ha piBHI
KiJIBKICHOro Ta AKiCHOro cKkJaay pe4yoBHH, IX XiMiUHUX BJacTHBOC-
Tei, 100yBaHHA Ta 3aCTOCYBAHHSA.

IinicHicTs JoCaiaxens, o 1X 3A1HCHIOOTH Pi3HI NpHpoOaHHYi
HAYKH, Ja€ 3MOry BCTAHOBJIIOBATH NPHYHHH Ta HaCJIiaKu

ABHIIL Y KHMBIH I HEeKHBIH NpUpoai, € 3aNMOPYKOI0 Ni3HAHHA
npupoau, 36epexeHHs Ta TPHMHOXeHHA 11 6araTcTs.

Iep:xaBa npuaijse yBary npoBeieHHIO A0CJi»KeHb, 3aCHOBa-
HMX Ha XiMiuHHX 3HaHHAX. B VKpaiHi ailoTe HaykoBo-gocaiaHi
iHCTHTYTH, 110 BUBUAKOTh PEYOBMHH i XiMiuHi npouecn: IHeTuTyT
OiokonoiaHol ximii im. d. J[. OBuapenka, IvHcturyr 6ioximil
imMeni O. B. Ilaanaaina, I"HeruTyT 3arajgbHol Ta HeopraHiuHOI
ximii im. B. I. Bepuaacwskoro, IHeTuTYT KonoiaHol Ximil Ta ximil
Boau iMm. A. B. llymaucskoro, IneruryT opradiunol ximii, Incru-
TyT (hismunoil ximii im. JI. B. IIncapsesebkoro, IHeTuTyT Ximil
BHCOKOMOJIEKYJISAPDHHUX CHOJYK, IHeruTyT Ximil noBepxHi
iMm. O. O.Yyiika ta iHIi HayvKoBi ycraHoBM. B HUX Ta/JIaHOBMTI
BiTUM3HAHI BY€Hi 3AiIICHIOIOTL HAIIPIZBHOMAaHITHILII fOCAiAXKeHHHA
AJA PO3BUTKY HAVKH Ta cychnijJibHOro supooHuursa. PeayabraTh
LUMX J0CJiAKEeHb 3HAXO0AATh 3aCTOCYBAHHA ¥ BHPOOHHIITBI 4aBYHY,
cTaJji, nosiiMepis, cKJa, MiHepaJbHHX J100pHB, JiKapCchbKHX Ipermna-
PAaTiB TOLLO.

____rniaisemonagcymkn e

e Ximia — o/HA 3 NPHPOAHMYMX HAVK, 1110 JOCTIJAKYE PEUOBHUHH 1
xiMiuHi ApHIIA.
e Y CBOIX JOCHiJKeHHAX XIMIKH cnupamTbCcA Ha JOCATHEHH:

IHIIMX NPHPOAHHYMUX HavVK — (isukn, actpoHomiil, Giosorii,
reorpadii, a BOHH B CBOIO 4Yepry BHKODHCTOBYIOTH XiMiuHi
3HAHHA.

e 3aBAAKH XiMiUHMM 3HAHHAM 3'ACOBAHO CKJAaJ HeOeCHIIX Tij Ta
opraHiaMis, 1110 HACeJAIOThH HAIIIY IJAHETY, PO3KPHUTO TAEMHHILI
30epesKeHHsA KUTTA Ha 3eMJi.

CyuacHyY HAYKY — XiMil0 — IpeACcTaBAAIOTH Pi3Hi raaysi 3HaHb
(man. 64):
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[ AFPOXIMISA ]

(HEOPFAquHA X|M|ﬂ) [ BIOXIMIA ]
| xonolaHA XiMist | [ opraHI4HA xiMis |
XIMISi BACOKO- | o
MOSEKYNSIPHUX [ DIZUYHA XIMIS ]
CROMYK
[EKOHOI‘I'-IHA xmm]

Maun. 64. Tanyasi XiMiyHHX 3HaHb

MEPEBIPTE CBOI 3HAHHS

1. HageaiTh npukjIagd BHKOPHCTAHHA 3HAHbL PI3HMX NPHPOAHHUYUHX
HaVK /1A PO3BHUTKY Ximil.

2. CkaaiiTh cXeMy B3a€MO3B'A3KY NPHPOAHMUMX HaAYVK Yy INi3HaHHI
NPUPoOaAH.

3. flky poab BigirpaoTh XiMiuHi 3HaHHs B: a) acTpoHoMil; 6) Gioagrii;
B) reorpadii; r) piamui?

4. Kopucryouucsh pisaumi iHdopmauliiiHuMi JixKepenamMH, 30Kpema
mMepeskelo InTepHeTr, niArorviiTe NoBiJIOMJEeHHA NMPO MXHUTTEBUI LIJIAX Ta
BHECOK Y HaYKy BUEHHMX, 4UHI iMeHa NPHCBOEHO HAYKOBO-A0CAIIHUM IHCTH-
TYTAM XiMIYHOI'O CIPAMYBAHHSA, I1PO CYHACHI JOCATHEHHA IIUX IHCTHTYTIB.

5*. Bucaosith Ta OOBrpyVHTYIITE CBOK TOYKY 30py Ha poJb XiMIiUHHX
3HaHb y NI3HAHHI NpHpoOaN.

§ 37 3Hak4eHHsn Ximil y npupoai Ta cycninbCcrsi

Y nonepeaHboMy naparpadi akueHTyBaJlacsa yBara Ha Ximil ak
OJIHINM 3 MPHMPOAHMUYMX HAVK, 110 JOCJIAXKYE PEUHOBHHH Ta 1X Iepe-
TBOPEHHM, HA B3AaEMO3B’'A3KY HAVK NP0 NPHPOAY. 3aBepLuajbHHI
naparpad miApyyHHKa NPHCBAYEHHUIl y3araJbHeHHIO 3HaAYeHHH
XiMiYHMX ABMIL, 10 BiAOyBalOThLCA YV NPHPOAl, a TAKOXK THUX, AKI
JII0OAMHA HaBYMJIACA BiATBOPIOBATH Ha MIANPHEMCTBAX YV BEJIHKHX
macurrtabax. TodTo ifTuMeThbes Npo Te, AK NPHPOJAHI XiMiuHI ABHILA
Ta JOCATHEHHA XiMiuHOI HayKM 3a6e3neuyioTh iCHyBAHHA KUTTHA Ha
Hallii MjaHeTi, NPMMHOKYIOTH CyCHiJibHe BUPOOHHMILITBO, 100podyT
JI0J1ei, a TAKOXK NpPo eKOoJIOriuHi npodjeMH, NMPUYMHOI AKUX € He-
NpojAyMaHe BUKOPUCTAHHA XiMiYHMX 3HaHb Ta XiMiuHOI npoaykuii,
HeJOTPHMaHHA YMOB 0e31ne4Horo BHUpOOHHILTBA.

3HaueHHs XiMiuHKX npouecis y npupoai. Bapro npuraaaru, 110
OpPraHi3amMi pocTYTh, PO3MHOKYIOTHLCA, pearvioTb Ha NoApa3HeHHA,
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KUBJIATBLCA, JIUXAIOTH, TOOTO BUABJIHAIOTL O3HAKH YKHUTTH, OCHOBY
AKO20 CMAHOBUMb O0OMIH pewoBuH ma eHepeii. A 0OMIH pe4OBHMH Ta
eHepril B KOKHIiH KJITMHI JXMBOro oprasiamy 3ailicHIOETBCS 3a
MeBHUX YMOB Ta VHACTIO Pi3HUX PEYOBHH, i 000B’A3KOBO — KHCHIO,
BOJIH, BYIJIEKHMCJIOTO rasy.

3-noMiK COTeHb THMCAY XiMiuHMX peaKllii, L0 BiAOGyBalOThCH y
npupoii, HaliMacuuTabHilUMMU € pomocunmes, 20PiHHA, OUXAHHA.
A ITpuzadaiume, wo € peazenmamu, a wWo — nNPOOYKMamu Yux

PeaKyill, 3a AKUX YM08 60HU 8i00Yy8aOMbCA.

Ximiuna cyTh i 3HaueHHs ¢orocuHTedy. BuU BiKe 3HaeTe, 110
¢groTocHHTE3 BiAOYBAETHCA Y 3€JIEHNUX JIMCTKAX POCJIMH 3aBAAKH XJI0-
pochiny 3a y4acTIO CBiT/Ia i TOJIATa€E B TOMY, 110 3 HAABHUX Y NPUPOAi
V BEJIMKii KIJIBKOCTI Ta JOCTYNHMX AJISA POCJMH HEOPraHiuHHUX pevo-
BHH 8Y2N1€KUCN020 2a3Y 1 600U YTBOPIOETHCA 2AI0K03d, AKA NIEPeTBO-
PIOETHLCA HA NPHMPOAHI nMosliiMepH KpoxmaJb Ta uesarwsoay. Lleit npo-
ec CyIpoBOAKYyeTheA DararbMa XiMiUHMMH peaKIligsMH, 1110 AeTalb-
HO apochaiaxkeHi y 6ioximil. OKpiM yTBOpeHHsA OopraHiuyHOI PeYOBUHH
rJIIOKO3H, BiIOyBa€ThCA BUAIJIEHHA HEOPTraHiuHOI PEYOBMHH KUCHIO.

Y saraspHOMY BHIJIAAL npouec ()OTOCHMHTE3y 3aNUCYIOTh TAKUM
XiMiYHMM PDIBHAHHAM:

6CO, + 6H,0 = CcH,,04 + 602T

I3 uboro 3anucy BMAHO, AKI peyoBHHHU OepyTh ydacTb v (oTO-
CHMHTe3l Ta sIKi yTBOPKIOIOTBhCH, NpoTe BiH He BigobGpazkae BcCix
XiMiyHHMX nepeTBOpeHb, HI0 BinbyBawThCcA Yy JAOBeplLIeHi
NpHPOAHiN XiMiuHiNi 1abopaTopil — 3e1eHOMY JIMCTKY POCJIMH Ta B
AeaKkux DakrTepiax.

Orke, 3aBAAKH (DOTOCHMHTE3Y POCJHMHH 3abe3nevyyioTb >KHBi
OpraHi3aMi HamIol NMJIaAHEeTH KHCHEM, a V CKJIaJi NPOAYKTIB X HMBJIEH-
HA — HeoOXiAHMMM AJIA Opra”iaMmiB gyzaesodamu.

fka »x poab (hoTOCHHTE3Y Vv NIiATPUMAHHI BMICTY 8Yy2.1€KUCN1020
2a3y B nositpi, o craHoBuTh 0au3bko 0,03 % ? IlpeacraBHUKH
PI3HHUX LLAPCTB »KMBOI NPHUPOJAH MPHCTOCYBAJIUCA A0 iCHYBAHHA 3
TAKMM BMICTOM BYIJIEKHCJIOT0 rasy B armoctepi 3emsi. BogHouac
JKMTTEAIAJIBHICTL POCJHH, TBAPHH, JIIOAHHHU MMOB’A3aHA 3 AHMXAaH-
HAM, a BHPOOHHMYA AiAJbHICTE JIOAMHH — 3 ropiHHaAM, mning uac
AKUX BHUAIJIAETLCA 3HAYHA KiJbKiCTh ByrJleKHcJIOro rady. 1 akbn
POCJHHH He IepeTBOPIBAJIN H{Oro Ha I'JIIOK03y, OJHOoYacHo 306ara-
4YYIOUM MOBIiTPpSA KHCHEM, TO BMiCT BYIJIEKHCJIOrO ra3dy B MOBITpi
nocTtiitHO 3pocTaB 61 i1 BpelITi CArHyB Me’K, HeCyMiCHHX 3i cipuAT-
JUBHUMHM JAJA OpraHiamMis yMoBaMH KHUTTA Ha HAaIUiil njaHeri.
3aBAAKH (JOTOCHHTE3Y 1ILOT0 He TPAIJIAETHCH.

OKHCHO-BiZIHOBHI NpouecH AMXaHHA, TOPiHHA, aepoOHOro rHMUT-
TA (y nepexkjaZi 3 rpei. depo o3Hadac nosiTps) BiabysawThCA 34
yvuacTio kucHio. Bea ¢orocunTesy itoro zanmacu Ha 3emJji AaBHO
BUuepnaaucsa o.
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DOTOCHHTE3 — BAKJIHBHH I €AMHHH nNpouec y npHpoxi, ugo
niATpUMYy€ BMIiCT KMCHIO B NOBiTpi, 3aBAfIKH ifoMy Heopra-
HiYHI pEYOBHHH BYIJIEKHCJIHI ra3d i Boxa nepeTBOPIOKTHCH HA
opra”iuHi CHOJYKH.

XimiuHa cyTHiCcTHs Ta 3HAYEHHsN MPOLECiB rOpiHHA i AMXaHHA.
3 ropiHHAM JIOAMHA CTHKAETHLCA uyacTo. PO3raisHBMO OKHCHO-
Bi/IHOBHI npoilecH B peaKIlil ropiHHA najauBa Ha NpHKJIaAl ropiHHA
BYTJIEll0:

0 0 +4-2

C+ 02 = CO2

0 +4

C —4¢ = C — OKHMCHEHH#A, BIIHOBHHK
0 -2

20 + 2-2¢ = 20 — BiAHOBJIEHHA, OKHNCHHUK

Sk daunMo, ropiHHA BYTJell0 € OKHCHO-BiIHOBHOIO peaKIli€lo.
ITpuragaemo, 110 1A peaKilid, AK i 6araTo IHILIHX, CYIIPOBOJAXKYETh-
cA BUAILJIEHHAM CBiTJIa Ta TernJa.

lopinHa — ue B3a€eMoaisa pe4yoBHH i3 BMAIJIEHHAM cBiTaa
i TenJa.

OaHuM i3 NpUKJIaAiB HeraTMBHHUX HAacCJiAKIB peaKllil ropiHHA €
nokeKi, aayKe BOHH CIIPHUYMHIOIOTEL MATEPialbHlI 30MTKH CVCHilb-
HOMY Ta NMPHUBATHOMY roOCIIOAAPCTBY, 3aBAAKTh LUIKOAH 3J0pPOB’I0
J0/1eil, CTBOPIOIOTH 3arpoay iX »KHTTIO, IKOAATHL npupoai. Akio
K TOPATH Jiicu yu TopdoBHIA, TO HACTAIOTh 3MIHH B eKOCHCTe-
Max, 30KpeMa 3MEHIIVETLCHA KiJbKIiCTh BHJIB TBAPHH 1 POCJIHH,
o IX HacensAJH, MOPYIUVIOTbCHA JIAHLIOIH yKUBJeHHA. Ta koan
peakKiil ropiHHA NPOBOAATHECA B KEPOBAHMX JIIOAMHOIO YMOBax, TO
BOHM NPHHOCATH KopucThb. Hanpukiaan, HHHI eIeKTPHYHY €Hep-
rilo CrnoKHBaKwTh V BEJIUMKHX KijgbkocTsax. B ¥YkpaiHi 11 Bupodan-
I0Th TiIpOEeJIeKTPOCTAaHILil, TemnJoBlI Ta aTOMHI eJeKTpocTaHILil.
Ilix yac cnanoBaHHA MHAJHBa Ha TENJIOBHUX eJIEKTPOCTAHILIAX
eHepria XxiMiuHHUX 3B'A3KIB ITepeTBOPIOETLCHA HA TEIJIOBY, & MOTIiM
B 2eHepamopax BiAOYBa€EThCA INepeTBOPEHHA TeINJOBOI eHepril Ha
eJeKTPHYHY.

I{inkomM 3aKOHOMiIPHO 3pOOHTH BHCHOBOK, 11O 3aBAAKH peakuil
ropiHHA MM MA€MO 3MOr'y BHKOPHCTOBVBATH eJIeKTPoeHepriio B pis-
HUX Npujazax, OCBiTJIIOBATH KBApTHPH, JAHBHTHCHA Tejernepeaadi
TolO0. AHanmisyoun raudile, BapToO CKasaTH, 10 eJIeKTpoeHeprisa
TeIJIOBHUX eJIEKTPoCcTaHLiilt — 1e BuBisibHeHa eHepria CoHusA.

A [Tomipkyume ma camocmiuno poskpuiume nidcmasu 011 makKo-

20 BUCHOBKY.
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Cam TepMiH «auxaHHa» Bu gobOpe 3Hacrte. Ilpore uacriiue
noB’A3yeTe HOro 3 mnpoluecaM HaAXOJKeHHA IOBiTPsA B JerexHi
(BAMX) Ta BUAAJIEHHAM MNOBITPA 3 JiereHb (BHAMX), 1O TOYHilIe
oyJ10 © HazBaTH ra3soodMiHOM.

JAuxaHus — ue peakuil OKHCHeHHA Pi3HHX MOKHMBHHUX pedo-
BHH (6inKiB, KUpiB, ByrieBoaiB) y KJAiTHHI, BHACHIZOK AKHX
BH/IIJIAETBCA €Hepris, 10 BHKOPHCTOBYETHCH KJIITHHOIO OAJas
poCTYy, PyXYy, 3XiHCHEeHHA iHIUHX NpoueciB KHTTEAIAJIBHOCTI.

JIuMXaHHA BJIACTHMBE KJITHMHAM OpraHiaMiB JIIOAMHH, TBapHH,
pocJuH, rpudiB, a Takoxk dararboM MiKpoopraHiamam.

Ha BinmiHy BijJ ropiHHs, AMXaHHA — npollec daraTocTaaiiiHMii.
Tak, HanpuKaaa, BUBIJIbHEHHA eHepril OKHCHEeHHAM IJIFOKO3H, 1[0
BiaOyBaeThCH y KJIITHHaX 3a TAKMM CYMapHHUM PiBHAHHAM:

CgH,,04 + 60, = 6CO, + 6H,0,
HacnpaBpai o6’eaHve KiJbKa AeCcATKIB XiMiuHMX peakuii, o
BiAOyBalOTHCA 3 BEJIMKOIO MIBUAKICTIO TA BUCOKOIO e(DEKTHBHICTIO
3aBAAKH HasiBHOCTI Oaratbox (pepmeHTiB. Tak, yHacJaigok okKHc-
HeHHA | MoJb riawoko3u (oGuucaims, womy JdopiGHIoe 1020 maca)
BMBiJbHIOETBCA 0inM3bKO 3000 k& TenjoTu.
€ 3sa’kTe, 10 A JKHUTTEAIAABHOCTI JIOAMHK V BaluoMy Bili norpidGHo
onunssro 10 000—12 000 g JI:x Ha a00y.

Poap ximiyuuMX 3HaHB y KHTTI cycniascrBa. 3 KypCy €KOHO-
MiuHOI i coniasbHOl reorpacdil ¥kpaiun BaM Bigomo, 110 BUPOOHHUY
chepy rocnojaapcersa YKpalHHM CKJanamoTh OVAIBHUITBO, BaKKa,
Jlerka if xapuoBa NpPOMMCJOBICTb, TPAHCIIOPT, CiJIbCbKe rocrnoaap-
cTBO. Bel 3aszHaueHi cTPYKTYPHI CKJIaZOBI €KOHOMIKH Jep:KaBH
iCHYIOTb Ta PO3BHBAKOTHLCA 3aBAAKM BTIJIEHHIO XiMiUHHMX 3HAHB V
NMpaKkTHKY, L0 Jla€ 3MOry BHKOPHCTOBYBATH BUIOTOBJIEHY B TAKHI
criocid npojAyKIlio, BUXOAAYUHN 3 noTped cycnijibcTBa.

Huui Bakko 3HaiiTH AKHIIch MaTepiaJj, npuJjal, KOHCTPYKILiIO
TOLILO, BUIOTOBJIEHHA AKHX Biadyeasocsa 6 06e3 BHMKOPHUCTAHHSA
XiMiuHHX 3HaHb. 3aBAAKH JAOCJHIKEeHHAM XiMmikiB 6arato ximiu-
HHX 3aBOJIIB HALUOI JepyKaBH NpaloiOTh Ha BITYM3HAHINH CUPOBH-
Hi — caMopoaHiii cipui, KaaiiiHux consax, 6iJaii raMHi, BanHAKax,
Aosomiri, Byrisii, npupoaHomy rasi, HadTi, 3aji3HUX, MAHTAHOBHUX
pvaax Tomo. Ile mae BakJinBe 3HaueHHHA, OCKiJIbKHM 3A00VTKH
XiMiuHOI mpOoMMCJI0BOCTi, AK i MamImMHOOYAYBaHHA, BH3Ha4YaloTh
PO3BHTOK iHIUNX rajgyaei rocrojapcrsa.

A [lpucadaitme 3 exomomiunol zeozpaghii, de 8 Ykpaini diroms
xXiMmivHi 3aso0u ma AKy npoodyKyio BOHU 8UPOONAIOMb.

He menin BakauBi XiMiuHl 3BHAHHA AJI8 Xap4oBoi Ta (hapMalleB-
THYHOI NPOMMHCJIOBOCTI. YIOCKOHAJIeHHs cnocobiB mepepoOKM Ta
30epiraHHA NPOAYKTIB XapuyBaHH#A, MOJINIIEHHA IX CMAKOBUX Ta
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eHepreTUuYHMUX AKocTeill MOKIAKBI 3aBaaku ximil. BinbuicTs cyuac-
HHUX JIKApChbKHUX IpenapariB MalOTh CHHTETHYHe, a He IPUPOJHe
MNOXOMMKEeHHHA.

Huni pidHi BUAM TPAaHCMOPTY BUKOPHCTOBYIOTh TaK daraTo OeH-
3MHY Ta 1HIIOro najauea, sike Aobysarrb i3 HadTH, L0 nepej
XiMIUHOI0 HAVKOIO IIOCTAJIO 3aBJIaHHS MOUWIYKY LUJIAXIB 3aMiHM
HOro Ha aJbLTEPHATHBHI — JelIeBIll Ta eKOJIOTriYHO AOUITbHIIII —
BHAU. ¥ DaraThbOX KpalHax CBiTy, B ToMmy uMcJi it B YKpalHi, BueHi
NpauloTh HaJ TEeXHOJOTiYHMM BTijleHHAM uiel izei 3 MeTolO
neperBopeHHs Giomacu (ZepeBHMHH, COJIOMH, JIMCTH Ta cTedes poc-
JIMH, JIVIIITHHHA COHALIHUKY TOILL0) Ha Giona.aueso. Y 2007 p. B Kuesi
Bindynacsa nepma Mi>KHapoaHa KoHpepeHuia «Biomaanso-2007:
IlepcnekTBH arpapHOro ceKTopy YKpalHH», NIpHcBAYeHa npodJje-
MAaM CHPOBMHMU /IJIsi BUTOTOBJIEHHs Dionanuea, ocobJIHMBOCTAM HOro
BUKOPHCTAHHA.

Y BupobHuiTBI Oiomanmusa, L0 AicTano HaA3BY 0Oiozas3, XiMIKH
OTPHUMAJH «IMiAKa3Ky» Bia camol npupoan. Ilpuraaaiite, mo nia
yac BUBYEHHA OPraHiyHoOI CIIOJIVKHM MeTaHy 3rajyBaJjacs Taka iforo
Ha3Ba, AK «OosoTHMi ras». Tak, MeraH crnpaBii BHAIIAETBCA
BHACJIAOK PO3KJaJaHHA POCIMHHHUX PEeLITOK MiKpoopraHiamamu
Ha aAHi OoJuiT Oe3 goctyny nosiTpsa. Llei npouec crieniajibHO BiATBO-
pooTh, 106 nodyeBaTu 6Gioras. OcHoBy Oioraay ckKJjazae MeTaH
(6aussko 55 % — 75 % ). Huui Bigomi piaui Buan 6ionanuea.

11106 onepskyBaTH 3 POKY B PiK BHCOKI Bpo»Kal CiJbChKOrocno-
AapCbKHUX KYJbBTYP, MaATH BAOCTAJb NPOAYVKTIB XapuyBaHHA
TBAPHHHOTO IMOXO/AKEHHS, YV CLJILCBKOMY rocrnogapcTBi BHKOPHUCTO-
BYIOTh MiHepanbHi foOpuBa, 3acobu GopoThbH i3 MIKiZHMKaAMU Ta
Oyp’'siHaMu, Xap4yoBi no0aBKH /0 KOPMiB TBapHuH, IOJIieTHJIEHOBI
MJIBKH JJ5 TENJIHMIUBb TOILIO.

HeBupoOHHua cgepa aep:KaBHOTO rocrnojgapcTsa, AK-OT Ipo-
MajacbKe XapuyyBaHHsA, OXOpPOHa 340pPOB’sA, TeyK MOCJYIOBYETBLCH
3aobyTkaMu Ximil.

Poap xiMmil B KUTTI cycnizibeTBa NONArae TAKOMXK y TOMY, IO 3
NOABOK XiMiUHMX 3aBOAIB UM MiANPUEMCTB IHIIMX ranavaei, ae
XiMiyHi 3HAHHA 3HAXOAATHL 34CTOCYBAHHA, BMHHKAIOTHL BeJHKI
micTa, uijgi npoMucaoBi neHTpH. A 1le ONTHMI3yE cucTeMy poace-
JIeHHA Ta PO3BMTOK MHOCeJIeHb, MOKpAallye MOKA3HNKM 3aiiHATOCTI
npane3gaTHOro HaceJIeHHA, TOOTO CnpusA€ npalleBjaliTyBaHHIO
VKpalHChbKHX rpoMajJfaH y CBOIH KpaiHi, a He 3a KOPJAOHOM.

3HayeHHA XiMmil BOAYaAEThCA ILIe W V TOMY, LI0 BHPOOJISAKOTHLCH
HOBI, BiZCYTHi y npupoai maTepiaan, AKi 3a CBOIMHM BJaCTHBOCTA-
MU He MOCTYMNAaKThCHA, a TO il IepeBepuyIOTL NPpUpPoaHi. 3oKpeMa,
e VHiKajJbHI MarepianM, 3 AKHX BUFOTOBJSIOTH OASAT IOMKEMK-
HHUKIB, KyJIe3aXHCHI JKHJIeTH, OJAr, 1110 3aXHIIae BiJ paaioaKTHB-
HOro BUNPOMiHIOBAHHSA TOIIO.
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AKTHBHA JiAJBHICTD JIOJIMHHU 3 BUKOPUCTAHHA XiMiUHHIX 3HAHBb
AJA BIATBOPEHHA XIMIYHMX NIpoleciB y NIPOMHCIOBUX maciuTabax
HMHI IPDHHOCHTB He JIMILIe KOPHCThD, a il 3aBAac€ LIKOAH, aJKe BIIJIHB
ui€l AisAnbHOCTI Ha KHUBY NpHpPOAY AOCAT Me’Ki HEe3BOPOTHOCTI if
COPHYHMHHB MNOPYILIEeHHA PiBHOBArM y »KMBiil N1pHUpo/li, AKa BCTAHOB-
JoBaJjlacsa BIIPOJAOBK MiJIbITOHIB POKiB.

MoskHa HaBeCTH COTHI THCAY NPHMKJAaAiB MaTepiajis, 110 iX Jio-
JAMHA HaBUMJIACA CTBOPIOBATH BJjacHopyd. Tak, mopiuyHo y cBiri
CHMHTE3VIOTh 0JIH3bKO0 250 THC. HOBUX CMOJYK, 3 AKHUX Oauasko 300
3HAXOASATH IPOMHCJIOBE 3ACTOCYBAHHA, a4 OTXKe, MOXKVTh IOTPaIM-
TH B HABKOJIMIIIHE cepeloBHINE i BHACJIIAOK CBOE€l TOKCHYHOCTI,
BUOYXOBOCTIi, JIErKO3aiiMHCTOCTI TOLO 3AINKOAUTH NTpupoai. Yepes
e npodJeMH eK0102ivHoTl xiMmil — To npobjaeMH BCbOrO JIOACTBA, a
He AKoICh OKpemol Kpainu. Biarak JwAcTBO Tenep cTOITh Iepej
BHbopomM — HapoluyBaTH ¥ gaJji obcAru XiMiYHHX BHPOOHHULTB
3apaju IIBMAKOI BHUIOAM, UM BiazaTu nepepary eHeproadepiraio-
YHUM TEeXHOJIOTiAM, palioHAJILHOMY BUKOPHUCTAHHIO Pe4YOBHH Oea-
BiAXiAHUM BUPOOHMLITBOM, 11100 30epertu npupoay Aas MaibyTHix
MNOKOJIiHb.

3HaHHA PO Te, AK BUINOTOBJAETHCA XiMiuHa NPOAYKILifA, AKI
11 BJIACTHBOCTI, AK BOHAa Jli€ HA OpPraHisM JIOJAWHH, HACKIJIBKH
Joporum € ii BUPOOHUILTBO, AKY NOTeHILil{HY LIKOAY BOHA CTAHO-
BUTh OJA MAOBKiJNJIA, NMOTPANJAKYH Yy CMIiTTA, MPHUCIY>KaThCsA
BaM i AK cno:uBayamM. 3 TAKMMH 3HAHHAMH BH 3MoOKeTe
paunioHanbHO Ta 6€3MeYHO0 BUKOPHCTOBYBATH NPOAVKIiIO XiMiu-
HHX BUPOOHMUTB, A0Jy4YaTHCH A0 30epeKeHHA HABKOJHMIIHBOIO
cepejoBHILA BiJ 3a0pyAHEeHHA WKIAJIUBUMH AJIA HbOI'O PEYOBH-
HaMH.

HuHi nepexn ximikaMmu nocrapTh HOBI HeBiAKIaaHiI 3aBaaH-
HA — CTBOPEeHHA TeXHOJIOrii 3 BUNYCKY HOBHUX, De3anedyHUX AJ1dA
JKHBOI IPHUPOJAH PEYOBHH; TEXHOJIOTiii mepeTBOPEHHA BiAXOAIB UH
BianpauboBaHHX BHPOOIB OAHMX BHMPOOHMIUTB y LiHHY Ta De3neu-
HY CHPOBHHY AJA IHIIMX; MOIIYKY CHOCO0IiB 3HEMIKOIKEeHHSA
Hebe3nmeyHHX pPeYOBHH; CTBOPEHHA CHiJIBHO 3 iIHINMMH HayKaMH
VHiKaabHMX TexHoJsoriit. Jlo HUX HaJlexKaThb HAHOTEXHOJOril
(npedikc HaHO- BKHUBAETHCA AJIA NO3HAYEHHA AYyiKe MaJIHuxX
po3mipiB), wI0 3'ABHJIMCH 3aBAAKH IMOEAHAHHIO HOBiITHiIX 10-
cArHeHb Oiosorii, ¢giszmkwu, ximil i garoTe 3Mory npaunipBaTH Ha
aTOMHOMY Ta MOJIEKYJAPHOMY piBHAX, TOOTO 3amicTh poboTH 3
pPeYoBHHAMH MepeiiTH A0 poOOTH 3 OKPEeMHMH ATOMaMM Ta MOJIEKY-
agamu. Ha Taki texnHonorii yekae BesnKe MaiidyTHe B Hayuli,
TexHiui, MeaMUHHi, CiIBCBKOMY rocnoiapcTsi.

36ysucsa Npopoyi c0Ba OJHOIO 3 OCHOBOIIOJIOMKHHKIB XiMidHOI
Havkn Muxaina BacuawoBuua JlomoHocoBa, 110 Ximisa HIKPOKO
NPOCTAra€ PYKHM CBOI y CIIpaBM JIIOJACBKI.
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_____nigieemorngeymkm

e XimMia — MOryTHiit YMHHMK ICHYBAHHA NPUPOAM 1 PO3BHUTKY
cycrniJsibcTBa.

e 3HaueHHs (D)OTOCHHTE3Y MOJSATaE y IepeTBOPeHHI HeOPraHiuHMX
pevyoBHMH Ha opraHiuHi, 1o 3abeaneuye niATpMMaHHsA NOoTpibHO-
ro Ui MKUTTEAIAJIBHOCTI OpraHiaMis BMicTy KMCHIO B NOBIiTPi, V
nepeTBOpeHHi eHepril cBiTJ/ia Ha XiMiuHy eHeprii.

e OcHOBY AMXaHHA CTAHOBJATbH OKMCHO-BIJIHOBHI peakuii, 110
3a0e3neuylTh KJITHHY eHepri€w Ta pedoBMHaAMH, HEOOXIAHHUMH
AJISI YTBOPEHHSA CIIOJIYK, BJIACTUBHX KHBOMY OpraHiamy.

e CyTh ropiHHA pPi3HUX BHUJAIB NnajiMBa NMOJIATAE B IX OKMCHEHHI
KHMCHEM 3 BUAIJIEHHAM BeJIMKOl KiJIbKOCTI TemnJa.

e I3 KOPHCHUX KONAJMH LIJAXOM IX XiMiuHOY nepepobKH JI0ANHA
HaBuuJjacsa A00yBaTH BeJIMYEe3HY KiJdbKicTh WIHHMX A0
CYCHIJIBHOTO rocnoaapcTBa pedoBHH i maTepiaJis.

e OCHOBHMMH 3aBJaHHAMH Cy4acHO] XiMi4YHOl HayKH € 10OyBaHHA
PEe4YOBHH i3 3aJJaHHMH BJIACTHBOCTAMM, po3podKa e(h)eKTHBHMX
Crnoco0iB 3HeLIKOJXXeHHA BLJAXO0AiB Ta NepeTBOPeHHA IX Ha KO-
PHCHI AJ1 JIOJNMHH PEYOBHHH, CTBOPEHHA HOBITHIX TeXHoJoOriii.

E CTOPIHKA EPYAUNTA p -

Tpureanuin 4ac NPOAYKUWIKD xap40BOi NPOMUCNOBOCTI NakyBanwn y kap-
TOHHY Ta CKNAHY Tapy. HWHI XX OCHOBHUM NakyBasibHUM MaTepianom cTanu
noniMepHi martepianw.

Mpuraganre, Wo Marepianam Ha3nBarTb PEHYOBUHKW Ta iX Cymilli, AKi
npodawnn BignosiaHy o6pPob6Ky i BUMKOPUCTOBYIOTLCSH A48 BUPOOHMUTBA
nesHOI NpoAyKUii: geranen MawmnH, NnobyToBuX NPUNaanis Towo.

Ane cTBOpIOBaHI 3apagv KOpUCTi NIDAVUHW MaTepiany 4acTo 3aBAaTb
wKoau OOBKINNK, a OTxXe, 1 NanHi, 60 cTalTe NO6YTOBUMK BiAxoaamMn,
WO He po3kNanarTbCs B NPUPOAl, MacOBO HAakKOMUYYKOTbLCA AK CMITTSH.
Tak, BignpauboBaHi NNAWKW 3 NONIMEPHWUX MaTepianis, NONIETUNEHOBI
NakeTu CTaHOBNATL HAa CboroaHi 6nmM3sko 10 % Bia 3aranbHOI KiNLKOCTI
BiaxoAis.

LWo6 36epertn npupoAay Bif 3aCMi4eHHSRA, XIMIK1 NPONOHYKITL BUrOTOB-
NATN eKoNorivHO BesneyHi noniMepHi martepianu. JoCniaxXeHHA B UbOMY
Hanpami TpuealoTb i3 70-x pokie XX ctoniTra. JoBeaeHo, wo AoAaBaHHA
N0 CUHTETUYHOI NOAIMEePHOI Macu NPUPOAHUX MNONIMEPIB KPOXManio,
LeMono3un, XiTmHy pobuTb NoNiMepn «iCTiIBHUMKU» AR MIKPOOPraHi3mis Ta
3HUXYE CTIAKICTL NPOTW TEeMNepaTypu, COHAYHOro CBiTna, Tenna, BoNoru.
Tox, nibpaswwu sinnosiaHWM BMICT GiogobasBkn, MOXHa BUroTOBUTKU Ma-
Tepian, wo niggasatMMeTbCs PO3KnaaaHHK BakTepiaMu, a He Hakonu4y-
BATUMETbLCA AK CMITTS,

lMonieTnneHosi 6ionniBky BUKOPUCTOBYIOTb HUHI AR NAKyBaHHA Xap4o-
BUX MNPOAYKTIB, BUTOTOBNEHHA NNAWOK, MilWwkKiB Towo. MNonietuneH 3
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pobaekamu Kpoxmanio pPynHYETbCA ynpoaosx 4—8 micauis. 3anponony-
Banu XiMiku i TEXHONOr IO BTOPMHHOT Nepepobku NoniMepHoi CUPOBUHW,

BurortosneHHs nonimepis, 3aatHUX A0 NPUPOAHOro po3knagaaHHAa, —
nepcnekTuBHuin cnocib 3bepexeHHA npupoaw Bia 3abpyaHeHHs nobyTto-
BUMW BiaXoaamwu y BUrnaai noniMepHoi Tapw, NNIBOK TOWO.

NEPEBIPTE CBOI 3HAHHS

1. OuiHiTh posab XiMiuHHX npoleciB y npupoai.

2. HapeaiTh npuKIaau, 1o NiATBepAXKYVIOThL POJib XiMil B cycninibHOMY
BHPOOHULITBI.

3. PoarasinbTe npobjaeMy pobGOTH TENJOBHX eJIeKTPocTaHLiil 3 nmoanuil
1X BIJIMBY Ha AOBKiJJas.

4%, TaayssMH BasKKol MNpoMHEJ0BOCTI, KpiM XiMiuHOl Ta HaTOXiMiu-
HOl, € naJuBHA, eJleKTpoeHepreTHuHa, MeTajlypriuia, mamnHobyaiBHa,
ckaaHa, (Qapdopo-hasaHcoBa ta iHwi raaysi. Kopuerywouncs pisHUMH
iHopmaniiiHuMHu JKepejgaMi, B TOMY 4YHCJI if Meperkelo iHTepHeT, pPoa-
pobiTh TAa npeseHTyiiTe rpymnoBi NMpoeKTH, Yy AKHX po3kpuiiTe poJib
XiMiYHHUX 3HaHb V PO3BUTKY MEeBHOI rajiyai, cxapakTepHayiiTe npoBiaHi
npodpecii 11 npauiBHUKIB.
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C/10BHMK OCHOBHHX XiMIiYHHX TepPMiHiB i NIOHATH

AMIHOKHMCJIOTH — OpraHiuHi KHCJOTH, Y CKJa/l MOJIEKYJ AKHMX € 0JlHA
YM KiabKa aMiHorpyr.

AHIOH — HeraTHBHO 3apAAMKEeHHIT HHOH.

Binkn — npupoaHi nosimMepy, MOHOMeEpaMH SKHX € (1-AMiHOKHCJIOTH.

BinnoBieHHA — npolec NPpUEJIHAHHA eJIeKTPOHIB.

l'iapoaia — peakilis ifoHHOro o6MiHy MiK peyOBHMHOIO TA BOJIOIO.

IF'omoaoru — crnoJiyku 0JJHOro roMoJIorivHoro psaay.

l'oomosoriuamii paa — pAj CNoJayK, 110 MalOTh OJHOTHIIHY OyaoBYy,
BHABJAKTL CX0Xi XiMiuHi BaacTHBOCTI, aJie BIAPI3HAIOTHECA 3a CKJAAJA0M
MOJIEKY.l Ha neBHe uncjao rpyn atomis CH,.

JucnepcHa cucTeMa — reTeporeHHa cHcTeMa, 110 CKJIaJacThCsA 3 JBOX
abo Gisbuie KOMNOHEHTIB ((had), MixK AKMMH ICHYE MOBEPXHA NMOAiaY.
~, Exsorepmiuna peakuia — peaxiis, 110 BiADYBAETLCA 3 BUAIJIEHHAM
TeHJIOTH.

. EnexTpoaiTH — peyoBHHH, BOJAHI PO3UMHH 4YHM PO3NJaBH AKHX IPOBO-
IATH eJeKTPHUYHHII CTPYM.
+./ EnexrtpoairHuHa aucouiauwis — poanaj pevoBMH Ha BiJIbHO PYXJHMBI
E{mu B po3unHi abo B poansasi.

EnexTponnuii 6amance — 3anuc, L0 CKJAAJAETHCHA 13 CHMBOJIB XiMiu-
HHUX eJIeMeHTIB, Y AKHUX BiaAbyiucHa 3MiHH CTYNeHA OKHCHEeHHSA ATOMIB,
MO3HAYEHb CTYIEHIB OKMCHEHHA Ha/l KOXHHM i3 HMX, a TAKOMX 4uces
NPUMEAHAHUX 1 BiAUIAHUX €JIEKTPOHIB. .

EnemenTH-opranoreHM — HemeraJsiuHi eaemenTnn Kap6ou, I'iaporen,
Oxcuren, Hirpores.

Emyascia — aucnepcHa cucTeMa, B fKiil i aucnepcHa (asa, i aucnepe-
He cepejloBHILe € PiAHHAMMU,

EnaoTepmiuna peakuisn — peakuis, o siabdysaeTbcAa 3 BOMPaAHHAM
TEernJfoTH.

Kupu — ectepu TPLOXATOMHOIO CIIHPTY IJIilEepPHHY Ta BULIUX Kapbo-
HOBHX KHCJIOT. .

Isomepu — peuyoBHHM 3 OJHAKOBHM KiJIbKICHMM Ta AKICHUM CKJaJ0M
MOJIeKY.J1, aJie pidHoio OyJ0BOO Ta BJACTHBOCTAMM.

Kap6oxcuabHa rpyna — (pVHKIIOHaJIbHa rpylia OpraHiuyHHUX CIOJVK,
110 MalOTh 3arajibHY Ha3By KapOOHOBI KHMCJIOTH.

KaTtion — nosuTHBHO 3apaasKeHHil iloH.

Kucaorn — esexkTposiTi, 110 AHMCOLIIOIOTH 3 YTBOPEHHAM KaTioHIB
liaporeHy Ta KMCJIOTHOrO 3aJIMILIKY.

Koaoinamii po3unMH — aucriepcHa cMcTeMa, 1110 MiCTHTh YACTHHKHN Bij
1 1o 100 um, HeBHAMMI BiszvaibHO, ajle AKi MOHaA GAUMTH B NNPOMEHAX
cBiTJ]1Aa.

Kpucranizaniiina Boaa — soaa, sika nicJiA BHNAPIOBAHHSA PO3YMHY Ie-
peiilla /10 CKJaay KpHCTAJiB TBepAol peHoBHHH.

Macosa YacTKa Po3YHMHEHOI PEYOBMHH B PO34MHI (®) — BiAHOWEHHA
MacH pPo3YHHEHOl PEYOBMHHM J0 MACH PO3YMHY.

Mesxa pO3UMHHOCTI — MaKCHMAJIbHO MOJKJIMBA Maca 4y 0d'em (ias
rasiB) po3uHMHeHOI PEYOBMHM, 1110 3a KOHKPETHHX YMOB (Temneparyps,

THCKY) po3unHAcTECA V 100 r posunnunka.
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MoJsekyasapHe piBHAHHA — PiBHAHHA, B HKOMY 3aIlIMCH, 1110 CTOCYIOThb-
CH CKJAAY PEHOBHH, MOAAHO XiMiuHUuMH (pOpMYyJIaMII.

HacHuyeHHii pO3UHH — PO3UMH, Y AKOMY JlaHA PeYOBHHAa 3a JaHO1 TeM-
nepatypu 6inblile He PO3YHHAETLCH.

\ HeenekTpoJiiTH — pevyoBMHH, BOAHI PO3UMHM 4YM PO3NJABH AKHX He
MPOBOJAATH €JEKTPHYHOTO CTPYMY.

HeobGopoTHa peakuis — peakitis, 1o BiabyBaeTbcs B OAHOMY Hanpsami
I 3aKiIHYVETHLCHA TOBHNUM IT€ePEeTBOPEHHAM PeareHTiB Ha NPOAYKTH peaKilii.

HykeiHoBi KHCJI0TH — NPHPOJAHI NosiMepH, CTPYKTYPHHUMH JaHKaAMH
FAKHX € HYKJIEOTHIH.

“P6oporna peakuia — peakuis, 110 3a OJHAKOBHX YMOB Bia6yBacTbcA B
NPOTHJIeKHNX HAaNpaMax.

OKHMCHeHHs — TIpollec Bijlaui e/ leKTPOHIB.

~ OxucHo-BinnoBHi peakuii — peakuii, saki sBiabysawTbea 3i aminow0
CTYIEHIB OKMCHEHHA aTOMIB.

OcHOBH — eJIeKTPOJiTH, 110 AHMCONIIOIOThL 3 YTBOPEHHAM KaTiOHIB Me-
TAJiYHOrO eJIeMeHTA TAa IMAPOKCHI-aHIOHIB.

IToBHe ifOHHe PIiBHAHHA — PiBHAHHSA, B AKOMY 3aMicTb XiMiuHNX dop-
MVJI eJIeKTPOJIITiB 3anmucaHi fioHM, Ha AKI IIi peYOBHHN ANUCOLII0IOTH YV PO3-
YMHI.

Peakuin riaporenizauil (rizpyBaHHA) — peaKIlisi NpHEIHAHHA BOAHIO
J0 HEHaCHYeHHX BYTJIeBOAHIB.

Peakuin saMmilleHHs1 — peakilia MiyK CKJaJHOIO i NPOCTOK peYOBHHA-
MM, BHACJII/IOK AKOI AaTOMM NpoCcTOl PeYOBHHH 3aMillVioTh aToMy (ifoHn)
CKJIAJIHOT PEUOBMHH.

Peakuisn o6MiHy — peakuis Mizk ABOMAa CKJIAJHHMH PeHOBHHAMM, Mij
yac AKO1 peyoBHMHH OOMIHIOIOTHCHA CBOIMHM CKJIAJOBMMH YACTHHAMH.

Peakuin noaimepuaaunii — peakilisi crioslyyeHHs OJHAKOBHX MOJIEKYJ1
B OJIHV MAaKpPOMOJIEKYJY.

Peakuin poskJjgany — peakilif, B pe3yJjbTaTi AKOI 3 OJHI€l cKaagHOl
pPevYOBHHH YTBOPIOKOTHLCA ABi Ta Hiabllle pevoBHH.

Peakuis cnoJiyueHHsi — peakilisi, BHACJIA0K AKOI 3 ABOX i Oisbiue pe-
YOBHH YTBOPIOETHCA OJIHA.

Po3unHHICTE — 3JATHICTh PEYOBHMHH PO3UHHATHCH B TOMY YH iHUIOMY
PO3UYHMHHHUKY 3 YTBOPEHHAM ICTHHHHUX PO34YMHIB.

CropoueHe ilOHHe PIiBHAHHA — PIBHAHHA, 1110 BiloOparkae yTBOPeHHA
3 IOHiB HeAMCOLLiIIOBAHOIO V BOJi NPOJAVKTY peakilil.

Coai — eJeKTpoJiTH, IO AHCOIIIOTh, VTBOPIOKYH KaTiOHHM Me-
TAJIMHOIO eJIeMeHTa Ta aHIOHH KHCJOTHOIO 3aJHIIKY.

, Ctyniae eJeKTpoaiTHYHOT aucouniamil (@) — KiabKicHHIl NOKA3HHK
eqeKTpoJiTHYHOI AMcolianil, obumucaenunii AK BiaAHomeHHA 4uciaa (dop-
MVYJABHHX OJMHHIL PO3UHHEHOI PEHOBMHM, 110 PO3NAJNCH HA HOHM, 10 1X
3araJibHOro 4McJa jao jJucolliaii.

CycneH3sisa — aucnepeHa cucreMa, 110 MiCTHTbL HACTHHKI pO3MipoMm
noHaja 100 um, BUAHMI BisdvaabHO,

Tenaosuit edexT ximiunoi pearkunil — kiabkicTs TenaoTH, 11O
BHUAIISE€TheA A00 NOrJIMHAETHLCA B Pe3aVvibTATI XiMiuHol peakiuil.

Ximiuna pismosara — cran 060poTHOI peakilii, 3a sSIKOro XimiuHa
B3a€MO/IifA BiAGYBaeTHCA, 1POTe BHIAMMIX 3MiH He ClocTepira€TbCH,
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