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JAK KOPUCTYBATUCA MIAPYYHUKOM

IOHI JPY3I!

¥V 11-my knaci Bu 3aBeplIyeTe BUBYeHHSA OPraHiYHUX Pedo-
BHH | IOYMHAETe BUBYATH MaTepian, AKUH JacTh BaM 3MOTIY
VCBIIOMHTH CyNepedJUBY i HEOJHO3HAYHY POJIb XiMil B sKHTTI
cycminbcTBa. BaknuBo, 1106 BH 3po3yMinu: KoKHA JIIOAMHA,
HesasexxHo Bij ii mpodecii, — meye BoHa XJ1i6 YK BapuThH cTAD,
yA00pIoe ropos MiHepalbHUMHU ZOOPUBAMHU UM BUPOOJsE aMiak
AN no0yBaHHA LMX AOOPUB, 3aBOAMTHL ABUTYH aBTOMOOLIA YU
Aobysae 3 HadTH GEH3WH, 1[0 3aJUBAETHCH B GAK AaBTOMO-
6ins,— rak uym iHakme GesnocepefHLO BHKOPHCTOBYE Y CBOEMY
JKUTTI IPOAYKTH XiMil Ta ximiuni meperBopenns. Omxe, KoskHa
JIOAWHA MOBUHHA 3pO3YMITH 3HAYeHHs, sKe Mae XiMmia B il
JKUTTL 1 B JKUTTI cycminbeTBa, 1 HIpaBUJIBHO KOPHCTYBATHCS
XiMIiYHUMH 3HAHHAMU.

Bu osnaifoMuTecs i 3 posio XiMmii B po3B’stBaHHI TAKUX IJI0-
fanbHUX MPOGJIEM JIIOACTBA, AK CHPOBUHHA, eHEPreTHYHA, KO-
Joriyna rtomo. [lisHaeTech, 10 HOBI CHHTe30BaHiI pe4YOBMHH i
TeXHOJOri] A IX nobyBaHHA He 3aBkaM Galtayski g0 mroguHM i
AoBKimna. I xoua ximis mae smory go6yBatu memani 6inbiue HO-
BUX KOPHUCHUX MaTepiasis, mpore HerpaMOTHe BUKOPUCTAHHSA i1
AOCATHEeHb IIPU3BOAUTD [0 MOABU HaraTboX €KOJIOTIYHHX MpobieM.

[ITo6 sposymitu Bei mi mpobiemu i po3ymMHO BHKOpHCTO-
ByBaru Onara, AKki gae ximisanis Beix cdep xurTa cycmijbeTBa,
KOXKHa JIIOJJMHA MYCHUTb MATH TeBHHH MiHiMyM ximMiyHHX
3HaHb. Bu Bike 3aBepuryeTe HaGyBaTu iX, omaHOBYOYM Bigomoc-
Ti Ipo HeopraHivHi i opraHiyHi pe4oBuHHM Ta XimiuHi mpomecn
IIPOTArOM yCiX POKiB BUBYEHHSA Ximii.

3apas Balle 3aBJAHHA — IOBTOPUTH, CHCTEMATH3YBATH i
y3araJbHUTH HabyTi 3HaHHA 3 ocHOB Ximii. Came po3ymiHH# i
3aCBOEHHA IMX OCHOB, & TaKOX IIPOOJIEM, L0 CTOATH Iepej
ximielo,— i € Tol MiHiMyM 3HaHB, 1m0 Jae 3MoOry cy4dacHim
JIIOAUHI BiIBHO OPi€HTYBATHCA B HABKONHUITHBOMY CBITi i Bigmo-
BiZIaJIbHO CTABUTHCA JO CBOTO HOBKINIA — IIPHUPOAHM i CyCHiNb-
CTBA. 3pEIUTO, OCATHEHHS OCHOB XiMii MOke cTaTu JJIs Bac
CTUMYJIOM [0 MOJAJBIIOr0 BAOCKOHAJEHHS i PO3ZBHUTKY CBOEL
ocBiTH y miit ramysi.

ABTOpM pasATh BaM mif yac poBGoTH 3 UM NiAPpYYHHUKOM, e
MaTepian BUKJIaJeHUit y JOBOMi cTHCIi# dopMi, mepes crcTema-
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THU3aII€}0 Ta y3araJbHEHHAM 3HAHb 3 IIEBHOI TeMU IIOBEPHYTHUCHA
o BipmoBigHOTrO po3xiny (maparpada) oZHOro 3 MiAPYYHUKIB
ximil ansA momepeAHixX KJjaciB i moropraTu MOro CTOPIHKH, a
MoXKe, M yBa)kHO mountaTd. He 3HexTy#Te 1o nmopaxny! Hasite
TOAl, KOJMKM BH IEPEKOHAHi y CBOIX 3HAHHAX, BOHA BHUABHUTHCS
KOPHCHOIO. A/)Ke, TPOYUTABIIN IeBHUN po3fin (maparpad), BU
Kpallle IIOMiTHTe i 3po3yMieTe BCi B3a€EMO3B’A3KH HABYAJILHOrO
marepiany. Take po3yMiHHA € OfHi€I0 3 HEOOXiJHMX YMOB aK-
TUBHOT'O BOJIOAIHHS 3HAHHAMH.

IIpyra ymMoBa — TpeHYBaHHA MHCJIEHHS. 3 Ii€l0 MeTOI0 0
naparpadiB HaBOAATHCS 3aBAAaHHA AJs CaMOKOHTpoiio. He
IKOAYyHTe yacy Ha ix BUKOHaHHsa! HamaraliTeca BUKOHYBaTH
AKoMora 6inbire 3 HUX. Bu BaKe 3HaeTe, 110 YCKJIaAHEH] 3aBAaH-
HA ¥ Taki, 1[0 BUXOAATH 3a MeX1 mporpamMu, IO3HaA4YeHO 3ipod-
Koro. HamaraiiTecs caMocCTiiiHO 3HAXOAUTH BiAMNOBiAi y mpouu-
TaHOMY MaTepiani. ¥ pasi morpebu moBepTaiTeca A0 paHimre
BUBYeHOro. J{omiIbHO TAKOXX OOroBOPIOBATH 3 TOBAapHILAMHU IO
HaBYaHHIO PO3B’A3KH Ta BiAmoBifi.

Iligx uyac po3B’sA3yBaHHA 3aZlad BUKOPHCTOBYHTE OAMHUIIL
¢isMYHMX BEJMYHUH 3rigHo 3 Mi>kHapOAHOIO CHUCTEMOIO OAMHHUID
(CI). 3BepHiTH, yBary, mo y 3B A3KY 3 IUUM JAJSA BeJIUUYUHH
«KiJIBKiCTh PEYOBHHM» 3aMiCTh CMMBOJY V (HIO) BUKOPHUCTOBY-
€TbCsI CUMBOJ N (eH).

ITam’aTaiiTe, M0 AJA Ha3B XiMiYHMX eJIeMeHTIB i mpocTux
peyoBMH B YKpaiHi 3aTBepiikeHO [ep>KaBHUH cTaHAapr. Bu
MOBUHHI J0OAep>XyBaTHCh Horo mojokeHb. IlizpyuyHuk BaM y
IbOMY AOIIOMOYKE.

Ins Tux yuHiB, aKi raubme nikaBaATbCA XiMi€ro, HACTiHO
paguMo He OOMe)XyBaTHCA MaTepiaJioM MiJpy4YHHMKa, a YUTATH
JIOAATKOBY JIiTepaTypy 3 Ximil — AK HaBYaJIbHY, TaK i HAyKOBO-
IONYJISAPHY.

Ba>kaemo BaM ycmixiB y 3acBO€HHI XiMiYHMX 3HaHB!

Aemopu



Posain |
OPrAHIYHI CNOJNTYKUA

MuHyJI0oro HaBYaJIBLHOTO POKY BH BUBYAJIM OPraHiuHi -
CIIOJIyKH, ToOyAoBaHi 3 aTromiB eixemenTiB Kapbony i I'ix-
poreny (paHimre iX Ha3zWBaJM BYIJIEIb i BOJAEHb) — BYyTIJe-
BojHi. [loBifanucsa mpo CKJajx, CTPYKTYPY, BJIACTHBOCTI,
3aCTOCYBaHHS HACHYEHUX, HeHACHUYEHUX, APOMATUYHUX
BYIJIEBOMHIB, IIPO iXHi NpUpOAHi AKepena — ras, HadTy,
KaMm’siHe BYTiJIs.

® Hagenitb Npuknaau CNONYK HasBaHUX rPyn BYrNEBOAHIB, ixHi
dopmynu i Hazewn.

® |||o take HadTa? ki NpoaykTM MOXHa [06GYTU 3 Hei?

Kap6oHOBi cKeneTH € OCHOBOWO OYIOBH MOJIEKYJ iH-
XX KJaciB OpPraHiuYHUX DEYOBHH, Yy CKJIALi AKUX Kpim
aromiB Kap6ony it I'izporeny micrsarscssi aromu OKcureny
i Hitporemy. Ili aroMu HajgaoTh pedyoBUHAM crenudiu-
HHUX BJIAacCTHBOCTeH, BIAMiHHMX BiJ BJIACTHMBOCTE# BYyTIJIe-
BOJHIB.

Oxcureno- i HITPOreHOBMICHI CIIOJTYKY BifirparoTh BU-
3HAYaJbHY POJb y (QhYyHKIiIOHYBaHHI KMBHUX OpPraHi3mis,
YXO4ATH 40 CKJIamy ki (1me Bigomi Bam 3 6iosoril JoguHEA
JKUPH, OLIKU, BYIJIeBOAH, BiTaMiHM), € OCHOBOIO JepEeBU-
HH, 3 AKOI BUPOOJAIOTH mamip, HaTypaJdbHUX 1 XiMiYHUX
BOJIOKOH, MHJIa, JiKiB, OapBHUKIB TOIIO.

3HaiioMi BciM TepMiHM — CHUPT, OITOBA KHUCJIOTA, €c-
Tep — Ile Ha3BU OKCHUIeHOBMICHHUX OpPraHiYHUX pPEYOBUH
nopiBHAHO npoctoi 6ymoBu. CamMe 3 HUX BU ¥ MOYMHAETE
BHBUYEHHsI HOBOTO PO3JiNy Kypcy Ximii.

§ 1. HACHYEHI OTHOATOMHI CIIMPTH

Ckmam i 6ymoBa moxexkyn cnupriB. SIK y»Ke 3asHaua-
JIoCsI, MOJEeKYJI OPraHiuHHMX CIOJYK, KpiMm atomiB Kap-
b6ory i Tigporeny, MoXXyTh MictutTum aromMu OKCHTeHY.
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VaBimo, 1[0 B MOJIEKYJI MeTaHy oauH atoM ligporeny
3aMillleHUi TiAPOKCUIBHOIO rpynow. Ximiuna 6ygoBa Ta-
KOI COOJIYKH — MeTaHOJy — BHUPaXKa€ThCA CTPYKTYPHOIO
(hopmy.ior0:

S

H—Cll—H H—(li—O—H, abo cxopoueno CH3;—OH,
H H abo CH30H

Meran Meranon

Samimyoun atom [iporeny B MoJIeKVJIi eTaHy, gicra-
HEMO CIIOJIYKY eTaHOJ Takol ximiuHol 6ymoBu:

o

H—C—C—H H—C—C—O0—H, a6o CH;—CH,—OH,
- }'1 l|1 a6o C,H;OH
Eran Eranon

Y nux cHnoiaykax BYIJIEBOAHEBI pagHKaId MeTHJI
—CHj it ernn —CyHjy 3’enHani 3 ri[pOKCUIBHOIO IPYIIOIO
—OH. HaaBHicTh IIi€l Ipynu € O3HAKOI KJjacy opra-
HIYHAX PEeYOBHUH, IO HAJEKaTh A0 KJacy CIMPTIB.

3arajapHy (OopMyay HAaCHUYEHUX OJHOATOMHHUX CIHMPTIB
MO’XHAa BHBECTH 13 3arajbHOI (h)OPMYJIN HACUUYEHUX BYIJe-
BOJHIB IILIAXOM 3aMiIfeHHs aroMa I'igporeHy Ha Trifgpo-
KCHJIBHY Tpymy.

CnH2n+2 CnH2n+10H
3aranbHa (opmysia BaranpHa (GHOpMyJsia HaCUYEHUX
HACHYEHUX BYTJIEBOJHIB OQHOATOMHUX CITUPTiB

SIkmo ByrieBOgHEBUM paguKas MO3HAYUTH JITEPOIO
R, BaraxepHa GopMyJsa CHOUPTIB MO3HAYAETHCA HAK
R—OH.

OCKiIBKH [0 CKJIaAy MOJIEKYJ HaBeJeHUX CIHPTIB
BXOJUTH OZHA TiAPOKCHJbHA Trpyla, TaKi CIHPTH Hale-
JKaTe g0 ogHOoaToMHHUX. Jlani Bu JoBimaerecst 1Ipo icHY-
BaHHA 0OaraToaTOMHHUX (JBOX-, TPhOXaTOMHHUX 1 T. 1.)
CIIUPTiB.



a 0

M

arom Tigporeny arom Kap6ony arom Okcureny

Man. 1. Mogeni Mosekysn meranony (a) it etaHOIy (0)

3Ba)Kalouu Ha YOTHPHBAJIEHTHiCTH atromis Kapbomy i
ABOXBAJIEHTHICTh aTOMiB OKCHIeHY, 3allMIIeMO eJ1eKTPOH-
Hi (popMyn HARTIPOCTIIIMX COUPTIB METAHOIY i eTaHOIY

H HH
H:é:é:H HCCOH

H HH
Meranon Eranon

Atom Oxcureny sk GiJbII eleKTPOHEraTHMBHOTO ejie-
MeHTa BiATATye Ha cebe eIeKTPOHHY TI'yCTUHY 3B’A3KY
O—H. V pesyubTaTi TaKoro 3aMileHHA 1eil 38’ I30K IOJIS-
pu3yeThcs, Ha aToMi I'ifporeny yTBoprooeThcs wacTKOBMIA
MO3UTUBHUM 3apsifi, a Ha aTOMi OKCUreHy — YacCTKOBHI
HeraTUBHHH 3apsAa (MO3HAYAETHCA TIPEIBKOI0 JiTepOo
JesabTa d):

& B+

Y TakoMy pasi roBopATh, IO MOJIEKyJla IOJISpHA.
IlonsApHicTs COIMPTIB MO3HAYAETHCSA Ha iXHIX (isMYHUX Ta
XiMIYHUX BJIACTUBOCTAX.

Hacuueni ogHOATOMHI ciMpTH YTBOPIOIOTH FOMOJIOTIY-
HAR papg (tabma. 1).

® Ski romonoriyHi psau Bam BigoMi? Yum BIAPI3HAOTLCA TO-
Monorn? Hanuwite CTPYKTYpHi dopMynu HaBeneHux y Tabn. 1
cnonyk. JloBeaiTe, WO BOHU € rOMOMOramMu.



Tabaruysa 1. HacuyeHl OQHOATOMHI CIIMPTH

Haasa
Dopmyna = == Txun, C

Mi’KHapoaHa TpagMUiiiHa |

i |
CH3—OH MeTaHnon MeTunoBuit 65
CyH;—OH Eranon Erunosuit 78
C3H;—OH  IIpomanon IIponinoBuit ‘ 97
C4H9g—OH | Byranon-1 Byrunosuit 1 118

HacnyeHMM OJHOATOMHHMM CIIMPTAaM BJIACTHBA i3oMe-
pia, cnpuunHeHa OyZOBOI KapOOHOBOI'O CKejeTa i IoJo-
JKEHHAM TiJPOKCHJIBHOL I'DYIIH.

® [purapanite, Wo Take izomepis. Hanuwite ¢dopmynn isomepis
cknagy CuH, .

Onsa conupry ckaany C4HgOH mosxiauBi isomepu:

4 3 2 1 4 3 2 1

OH

Byranon-1 Byranon-2
CHgy
3 2 1 1 2l 3
CH3—CIJH —CHy,—OH CH3—(|3 —CHg
CHj OH

2-Merunnponasos-1 2-MeTtuanpomnaHos-2

Mi>kHApOAHI Ha3BW CIIUPTIB YTBOPIOIOTH BiJ HA3B Bif-
MOBiJTHUX BYIVIEBOAHIB fgofaBaHHAM cydikca -ox. IIlo6
JaTu Ha3By cOUpTy, Tpeba mpoHyMepyBaTu KapOOHOBHIA
JIQHIIOT, MOYMHAIOYU BiJi TiAPOKCUJIBHOI TPymH, mepen
Ha3BOIO BKa3aTH MicIe 1 Ha3By pafuKany, IIicjas Ha3BH —
MicIle TifpOKCHJIBHOI I'PYIH.

®DizuyHi BJACTUBOCTI MeTaHOJIY i eraHoxy. MeTaHoJ i
eTaHoJI 3a CTAHAZAPTHUX YMOB — DiAWMHH, JIETIIL 3a BOAY,
MarTh crenudivuHUI 3amax, AK MOJAPHL CIIOJYKHA, BOHHU
nobpe pozunHHi ¥ Boai. Ty,, MeraHoay popiBuioe 65 °C,
eranony — 78 “C.
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® Bopaa — nonsipHUil Po34YnHHKK. MpuranainTe po34MHHICT HENo-
NIFAPHUX HACUYEeHUX BYrNEBOAHIB, NOPIBHANTE ii 3 PO3YUHHICTIO
nonspHux cnuptis. 3pobiTb BUCHOBOK.

dizionoriyuna mis meraHoxy i eraHoxy. MeTuroBuii
COMPT — AYy’Ke OTpyiiHa piguHa, y pasi NOTpaAlIAHHS B
opraniam 10 MJ MeTaHOJNY CHOPUYMHIOIOTH CJIINOTY, a
25 M1 — cMepTh.

Ernnosuii cnupt 3a fiero Ha OpraHiaM € HapKOTUKOM,
10 B HEBEJHWKHUX [J03aX COPUUYUHIOE CII'SIHIHHA, Y BeJH-
KHUX — HaBiTh CMepTb. 3JIOBKUBAHHS HANOAMM, IO Mic-
TATh €TaHOJ (IHaKIe aJKoroJib), BUKJIUKAE CTpalllHe 3a-
XBOPIOBAaHHSA — aJIKOT'0JIi3M.

Meranon i eraHos — ay»ke mopibmi pigmm, po3pis-
HUTH IX MOXKHa Juine XiMiuHMM cmocobom abo 3a TeM-
nepaTypor KUMiHHEA. TpanidioTscd BUNagKN, KOIH JIOIA
IOMHJIKOBO B)KMBAIOTH METAHOJ B3aMiCTh eTaHoJay, IO
NIPU3BOJAUTE /0 TPariYHUX HACJIIIKIB.

Ximiuni BracTMBOCTI MeTaHomy ¥ eramoxy. Crmpru,
AK 1 Bcl opraHiuyHi cmonyku, ropars. MeTaHOJ i eTaHO.
MHUTTEBO CIIAJIaXyIOTh NPH MiJIaTl0OBaHHI ¥ rOpATH CHHIO-
BaTHM, Mail’)ke HENOMITHHUM MOJyM’IM i3 BHUAIJIEHHSIM
BEJINKOI KiabKOCTi Temroru. BigbyBaeThcsa peakiis mos-
HOT'0 OKMCHEHHS:

2CH3—OH + 30, — 2CO, + 4H,0;
AH = —715 x]I»x/Moab

® Hanuwitb piBHAHHA peakuii ropiHHg eTaHony.

IIpo wacTKOBe OKMCHEHHS CHOHUPTIB iTMMeTHCS B Ha-
CTYIHMX Iaparpadgax.

3aBAAKH TOMY, IO eJeKTPOHHA TyCTHHA 3B’A3KY
O—H smimena go aroma Oxcureny, arom ligporeny Ha-
Oysae 6inbmiol pyxanBocTi if serme Bigmemmoerses. Ilix
Ai€10 aKTUBHHMX MeTaJiB, TAKMX AK HATPil, Kajiii, mar-
Hill, axiominii, BinbyBaeThcsa 3aMilleHHs aToMma Tiapo-
reHy Ha aTOM MeTaJy.

Y npobipky 3 eTHJIOBMM CIMPTOM IOKJAZEMO IIMa-
TouKkM HaTpilo. Ogpasy BigOyBaeThcsa peakmis 3 BugiieH-
HAM rasy. lle BogeHsb.

® [lpurapainTe, sik MOro MOXHa BUSIBUTH.



VHaCIIIOK B3aEMO/Ii1 YTBOPIOETHCS TAKOYK €TUJIAT HATPIIO:

2CH,—CH,—OH + 2Na —> 2CH;—CH,—ONa + H,!

Erunar narpiio

Axmo kpamnao 7006yTOro pO3YMHY IEepEeHeCcTH 3 Hpodip-
KH Ha CKJIO 1 BUIIAPUTH, TO HA CKJII YTBOPATHCS KPUCTAJIN
eTHJIaTY.

® Hanuwitb piBHSHHA peakuii MeTaHony 3 kasieM. HassiTb npo-
AYKT peakuji.

Peaknii cupTiB MOXXKyTh BigbyBaTucs i 3 BiflensieH-
HAM TipoKcuiabHOI rpynu. COUPTH B3aEMOMIIOTH 3 raJio-
reHoBogHAMU. Hanpukaan, sSIKIIo CyXuil raJoreHoOBOJEHb
IIPOIYCKATH KPis3k cnupT abo HArpiBaTH CIUPT 3 KOHIEHT-
POBaHUM pPO3YHMHOM XJOPHUIHOI KHUCJIOTH, BigdyBaeThcs
peakIisg 3aMillleHHS TiAPOKCHIBHOI IPYNM Ha TaJIOTeH:

Xnoperan

® HanuwiTtb PiBHAHHS peakuii meTaHony 3 6pomosoagHeM. Ha3sgiTb

NPOAYKT peakuji.

Axmo eranosn mHarpiBatu Buuge 170 °C 3a HasBHOCTI
KOHIIEHTPOBAaHOl CcyJab(aTHOI KUCJIOTH, BifOyBAaETHCA pe-
aKIia gerigpaTaiil (BigmiengeHHsa BOJH), COIUPT IIEPETBO-
PIOETHCA Ha HEHACUYEHUU BYIJIEBOJEHb €THUJIEH:

1y
H—C—C—H —%— CH,=CH, + H,0

[kaT.] Erunen

IIpo mesiki iHIIL BJIACTUBOCTI CIUPTIB BU Ai3HAETECS JAJTi.

S BM MoOrium nepexKoHaTHUCH, BJIACTUBOCTI (hyHKIiI)
CHUPTIB BU3HAYAIOTHCA HAABHICTIO T'/IPOKCUIBHOI IPYIH.
Taka rpyna Ha3UBAETHCA (PYHKYIOHANLBLHOIO. Y MOJIEKY-
JlaX OpPraHiYHUX CIIOJYK MOXXYTh MICTUTHCHL oxHa abo
KiJThbKa pi3HUX YW OJHAKOBUX (DYHKIIOHAIBLHUX TIPYII.
Orxe, MOKHA JaTU TaKe O3HAUYEHHS KJAacy CIIUPTIB:

e OpraHiyHi pe4YoBuUHU, B MONEKynax fKux Byrne-

BOOHEBUIA pagukasn Criony4eHuin 3 opHiew abo Kinb-
KoMa PYHKUIOHaNbHUMMW TiAPOKCUNBHUMM rpynamu.

10



3acTocyBaHHA MeTaHONy M eraHony. MeTHa0BHI
cuupTt 6yB ymepmre nobytuit y XVII cr., a BUBYeHUH y
nepuriit nonosuni XIX cr. Yoro HazuBaIoTh Ije JepeBHEM
COMPTOM 3a NepIIMM 13 BiJOMHX MeTOHIiB HOOYyBaHHHA, a
camMe IUIAXOM CYXOl IeperoHKU JepeBUHU.

EruninoBuii cimpr, eTaHos, BAHHUN COUPT, aJIKOTOJdb —
Ha3BU-CUHOHIMM OJHIEl CIIOJNYKH, II[0 € OCHOBOIO ATKOI0JIb-
HHUX HamoiB i HaliBifomima i3 Kjacy cuumpriB. ApxeoJio-
riyHl PO3KONKH 3aCBiUYIOTH, 0 B €II0XY HalJaBHIIIMX
nuBinizaniil yminm BUpoOasTH BUHO ¥ nuBo. CKUAaeThCa
Ha Te, IO aJKOIoJb OYB HAWUNEPIIOK CIIOJYKOIO, CHUHTE-
30BaHo0 JoauHOK0. Ilepma miTepaTypHa aragka Ipo
BJIaCHe eTUJIOBUH CIUPT K «IOPIOYY BOAY», A0OYTY mepe-
FOHKOIO BUHA, BimHocuThca go VIII cT., a ereMeHTHUIA
cKJaz etanoay 6ynao 3’scoBaHo Ha moyaTKy XIX cr.

Meranon i eraHONT — po3umHHUKHU. L[ IXHA BrIacTu-
BIiCTH BUKOPHCTOBYETHCS B OPraHIYHOMY CHHTe31 Ta jabopa-
TOPHiM npakTuni. ETaHON SIK PO3YMHHHUK 3aCTOCOBYETHLCS
y dapmanii, MegunuHi (eKcTparyBaHHs, BUI'OTOBJIEHHS
HACTOAHOK TOII0), Xap4yoBill TPOMMCJIOBOCTI.

3a I0I0MOro¥0 XiMiYHMX IIepeTBOPEHb i3 IUX CIIMPTIB
An00yBalOTh PEYOBHHH, III0 € BUXIJHAMU JJIA BUPOOHHUIITBA
IjIacTMac 1 Kay4yky.

EraHon BUKOPHUCTOBYETHCS AJISI CHHTE3y OITOBOI KMC-
JOTH, Yy cyMili 3 OEH3UHOM — SK IajbHe.

3aBaaHHeA AN CaMOKOHTPOSIO

1. §ki cnonyku Ha3uBalTbLCA crnupTammn?

2. UWo Take dyHkuioHanbHa rpyna?

3. Yum 3ymosneHa izomepis cnvpTia?

4. Cepen HaeepeHux ¢opmyn 3Hangite GopMynu izomepis i
roMonoris:

(1) CH3—(iH—CH2—CH3 (2) CH3—CH,—CH,—CH,—OH
OH

(3) CH3—OH (4) ?HZ—CHQ—CHZ—?HZ

CHj OH

5. Jlo sikux cnonyk Hanexatb CnUpPTU — A0 XiMIYHO aKTUBHUX
4Yn iHepTHUX? YuM BU3HaA4aeTbCa ixHA noseniHka? [MoscHITL Ha
OCHOBI ENEeKTPOHHUX YABNEHb.
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6. Y akux Hanpsamax Moxe BiabyBaTUCA peakuis 3amilleHHs y
cnupTie? Haeenitb npuknagu.
7. ToACHITL, Ha €KMW BNAcTMBOCTI eTaHony 0al3yeTbcs KOro
3aCTOCYBaAHHA Yy BUrNa4l NanbHOro?
8. Cyma koediuieHTiB y PiBHAHHI peakuii NMOBHOro OKUCHEHHS
€TaHoNy CTaHOBUTb
(1) 6; (2) 7, (3) 8; (4) 9.
9. O6u4ucnitTe Macy etaHony, HeobxigHoro ana nobyeaHHa eTu-
neny (H. y.) o6'emom 44,8 n, gKLLO BMXiA NPOAYKTY CTaHOBUTL 80 %.
10. VY pesynbrati nobyBaHHs eTunaTy HaTpito macoi 68 r suai-
NMBCS BOAEHbL (H. y.) 06'eMom
(1) 22,4 n; (2) 11,2 n; (3) 44,8 n; (4) 5,6 n.
11. Hanuwite piBHSHHA NOCNIAOBHOrO NMEpeTBOPEHHA eTaHony
Ha eTaH.
12*. 9k Tpboma cnocobamu nobytu xnopetaH? Hanuwite pis-
HAHHSA peakLuii.

§ 2. TVIIINEPUH

Ckaax i OymoBa Moxdekynau raiuepuny. Kpim omHo-
aTOMHHUX CHOUPTIB, TOOTO THUX, M0 MICTATH Yy MOJIEKYJIi
onHYy QVHKIIOHAJIBbHY Tpyny, IiCHYIOTH 6OaraToaToMHi
CIHPTH, [0 CKJAAY AKHX BXOAATH JABI 1 Oinbme rigpo-
KcuabHI rpynu. HafiBaknuBimwui i3 HUX TIiIiliepud —
TphoxXaToMHMU cnupTt. CTPyKTypHaA (hopMysaa riainepuHy

iy
H—(If—Cl‘—([J—H, abo ckopouyeHo CITHZ—?H—gHz
OH OH OH OH OH OH

®izuyni BracTuBocTi riainepuny. Ile rycra cupomoro-
nibua pigumuHa 6e3 3amaxy i KOJBOpY, COJIOAKA Ha CMAaK,
nobpe po3uuHHA y BoAi. BiractTuBocTi rainepuny Bigousae
HOro HasBa «OJIMHHMHN IyKop», BkuBaHa y XVIII cr.,
KOJIX TuIinepuH Oyio mo6yTo BIeplie 3 Mac/JIHHOBOIL OJIii.

JIabopamoprna poboma 1

Aocnign 3 rniuepuHom
Hocnipn 1. Po34uHHICTb raiuepuHy y Boai. 3milante y npo-
Bipui Boay i rniuepuH (Nnpnbnusno no 1 mn). Jogante go cymitui
we 1 mMn rniuepuny. Ym posymHaeTbecs BiH? 3pobiTb BUCHOBOK
NPO PO3YUHHICTL TNiLEepPUHY Y BOAI.
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XimiuHi BIAacTUBOCTI riaine-
puny. HaaBHiCcTE riipokcuanEux
rpyn 3yMOBJIIOE NOAIOHICTE IIi-
OEepUHY J0 OJHOATOMHHUX CIHp-
TiB, BiH BCTymae B Ti cami peak-
nii, aje 3a y4acTIO TPHOX TiJpo-
KCUJBHUX TPYII.

Peakniss moBHOro OKMCHeHHS
(ropinus) BigOyBaeTbcd, K 1 B iH-
IIMX OpraHigYHUX PEYOBHH, 3 YTBO-
PEeHHAM BYTJIEKHMCJIOTO I'a3y i BOAU.

Maun. 2. Mogens MoJIeKyIu
IIiepHHY

® Cknapitb PiBHAHHA peakuii ropiHHA rNiLepuHy.

lninepwH BecTymae B peakIlilo 3aMillleHHS 3 MeTasid-
HUM HaTpieM. ¥ mpobipKy 3 IUIiepuHOM OIYCTUMO IIMa-
TOYOK HaTpiio, Harpiemo. Peakuis Big0ysaeTbca 3 Bupi-
JIEHHAM BOJHIO.
CHz—CH_CHz CHZ—CH_CHZ
OH OH OH ONa ONa ONa 2

Y peakniAx 3 raJJOreHOBOAHAMH BifOyBacTbcsa 3aMi-
LeHHs TiJPOKCUJIBHUX IPYI [JIiNepHHY Ha rajoreH:

i SO L
oH oH ‘og THC OH OH cI *HO

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

Ha Bigminry Bix omHoaToMHMX cnupTiB 6araToaToMHi
B3aEMOJIIOTH i3 Ii[POKCHAAMHU JNY>KHUX i BaXKKWUX MeTa-
JiB. ¥ pe3yabTaTi peakiii IIinepuHy 3 ripoKCHIOM KYII-
pymy(Il) yTBOPIOETBCA PO3YMH CHHBOTO KOJBOPY. IIpo-
AYKT peaknil — KOMILJIeKCHa CIIOJIyKa CKJagHOi 6ymoBH,
TOMY MM He 3allCYEMO DiBHSHHS peakIiii.

Hocnin 2. Baaemogis rniuepuHy 3 rigpokcuaom Kynpy-
my(ll). Y npobipky Hanuiite 1 M PO3YmMHY rigpoKcuay HaTpilo Yu
Kanito i popanTe Kinbka kpaness po3uuHy cynbdaty kynpymy(ll).
CnocrTepiraiite yTBOpeHHs ocagy rigpokcuay kynpymy(ll). o
ocapy AopanTe rniuepuH, cymiw 36osTanTe. Cnocrepiraiite
YTBOPEHHS NPO30pOro PO34MHY CUHLOIO KOJILOPY.

s ximiuna cnpoba ciayrye Aas BHUABJICHHS 0ararto-
aTOMHUX CIHPTIB cepeJ iHIIMX PEeYOBUH.
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3acrocyBaHHA riinepuHy. I'inepuH — mpoaykT, o
Ma€ IIMPOKe 3aCTOCYBaHHA. 3aBAAKH TirPOCKOMIYHOCTI
BIH BHUKOPHCTOBYETHCA B mnapdymepil Ta dapmamii sax
3M’ AKUIYBaJbHUN 3aci® abo ocHoBa Maseil, nobaBxka [0
MHJIa, Y XapyoBifl MpOMHCIOBOCTI — AK AobaBKa [0 Ha-
noiB. ¥V ImMKipAHOMY BUPOOHUIITBI Ta TEKCTUJBHIN IIpo-
MHUCJIOBOCTI — 151 0O6poOKM Ipsiki 1 mKipu 3 MeToio ix
oM’ AKIIEeHHs Ta HaJaHHA €eJaCTUYHOCTi. 3 TIJinepuny
no6yBaTh BHOYXOBY PEYOBUHY HITPOTIIiNEpHH, IO BH-
KOPHMCTOBYEThCA MAJA BHUIOTOBJIEHHs AuHamiTy. Cnupro-
BUH PO3YUH HITPOTJIiNEPHUHY MA€ CyAMHOPOIIMUPIOBAILHY
110 1 y BUIIAAL JIKiB BUKOPUCTOBYETHCS NPHU CEPIIEBUX
3aXBOPIOBAHHAX.

3aBaaHHa 419 CaMOKOHTPONO

13. Jlo 9Kkoro knacy Crnofyk Hanexwurtb raiuepuH? Yomy?
14. lMopisHanTe cknag i BNacTUBOCTI eTaHoNy W railepuiHy.
Yum 3ymMoBAEHa BiAMIHHICTb MiXX UMMK cnonykamu?
15. 9kwo B peakuilo 3 rniuepMHoM BCTynae HaTpii Macolo
69 r, BuainseTbCca BoAEHb 06'€EMOM (H. y.)
(1) 22,4 n; (2) 44,8 n; (3) 33,6 n; (4) 11,2 n.
16. Y paBox npobipkax MiCTATbCs eTaHon i rniuepuH. $Ak
XIMIYHMM LUNSXOM PO3PI3HUTU Ui PiaNHN?
17. [JBOXaTOMHWIA CNUPT eTUNeHrnikonbs Mae popmyny
(lin——?Hz
OH OH

Yy MOXHA CTBEpPAXYBATU, WO ETUNEHrNIKONb i rNiuepuH — ro-
mosiorn? Bianosigb NOACHITh.

18. HanuwiTe piBHAHHA XiMIYHUX peakuii, WO XapakTepuayloTb
BNACTUBOCTI €TUNEHINIKOMIO, 32 aHAJONE A0 MNiLepuHy.

19. Yu BigomMuin Bam rniuepuH i3 NoOyTOBOro 3aCTOCYBAHHA?
Poskaxite npo ue.

20. Tpyckaseupka MiHepanbHa Boga «H03s1» MICTUTL rNiLEPUH.
3paBHa MicueBi AiB4aTta BMUBAKOTLCS HEKW «ans kpacu». Ha akux
BNACTUBOCTSAX, HA Bally AyMKYy, 3aCHOBaHa Aia uiei sogu?
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§ 3. PEHOJI

Crkmanx i 6ymoBa monekyau cenoxy. VY pasi, Koau
riIpOKCHUJIbHA T'PyHa cHoJiydyeHa OeamocepegHbO 3 OeHae-
HOBUM SJIPOM, YTBOPIOETHCA CIOJIYyKa (PeHOJI, ImpencTaB-
HHUK Kjaacy ¢ernoniB. CTpyKTypHa dopmyna eHonxy

H
HC C—OH

HC CH
CH

, abo cxopoueno CgH;—OH

Crnizg po3pisHATH DeHOoa i apoMaTUYHI COUPTH, B AKUX
IiIpOKCHJIBHA I'PyIIa CHOJyYeHa 3 OEH3eHOBUM SIPOM Yepes
6iyHUIl ByrieBogHeBUI pagukas. Hampukiaz, crmoayka

CH,0H — 0eH3UJIOBU# CIHPT.

®izuyni BracTuBocTi henony. @eHOJ — KpuCTATigHA
peuoBuHa, Oe3bapBHA, Mae XapaKTepHUH 3amax. ¥ pasi
30epiraHHs B HEILJIBHO 3aKPUTOMY IIOCY/Ji BHACJIiZOK
OKHCHeHHs HabyBae pOKeBOro KOJabopy. PeHOoJ — HU3B-
KomnaBka peuoBuHa (T, + 42 °C).

ITomicTumo mpobipky 3 deHosOoM y
MOCYAUHY 3 TapsvY0i0 BOJOIO: PEYOBUHA
PO3IJIAaBUTHCS.

Y xonopuiit Boxi ¢eHON PO3UMHSA-
€TbCA IIOraHo. AJe SAKINO AOAATH ¥ @
npobipky 3 (deHonmOM raps4yoi BOAH,

CIocTepiraTUMeTbCsI  HMOT0  INMBUIKE
PO3YHHEHHS.

Ximiuni BaactuBocrti denony. 3a
HafABHICTIO B MOJIEKYJIi (eHONY TifAPO- Mayx. 3. Mogens mo-
KCHJIBHOI I'PYNH MOXKHA NPUNYCTUTH jexynn deHOMY
nofibHicTes Midk deHONIOM i cmupTramu,

a 3a HagBHICTIO GEH3EHOBOrO ALpa —
no 6enseny. 3’sicyemo 1e.

Cnepmy posrisiHeMO peakuii ¢eHONIY 3a TiIpOKCHIIB-
HOIO I'PYNOIO.
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® [lpurapante, $iKk B3aEMOAIE €TaAHON 3 METaNiyHUM HaTpIEM.
Cknapitb PiBHAHHSA peakLii.

Harpiemo ¢enos y npobipni xo miasieHHs i momicTu-
MO B HBOIO IIMaTOYKH MeTaJiyHoro Harpiwo. Cmoocrepi-
raeTbCca BUJ1JeHHA BOAHIO, YTBOPIOETHCA TAKOXK (DEHOJIAT
HaTpiio B pe3yJbTaTi peaknii 3aMillleHHsA TiAPOKCUIbHOIO
ligporeny ma Harpiii:

H H
HC C—OH HC C—ONa

2 +2Na —» 2 +H,T
HC CH HC CH

CH CH

DeHONAT HATPiIO

OTixe, heHON pearye 3 HaTPiEM TaK camMo, SK CIUPTH.
Ilpore HaaBHICTHE y MoOJeKyJIi OeH3€HOBOro sapa 3y-
MOBJIO€ BifMiHEicTE y XimMiuni#t moBeginui denony i
CIIUPTiB.

Hanpukian, eraHon He pearye 3 pO3YMHOM JYyry, a
(eHOJ BCTymae B II0 PeakKI[ilo, YTBOPIOIYHN (HEHOIAT:

C¢H;—OH + NaOH —— CgH;—ONa + H,0
DeHonAT HATPiIO

Y uiit peakmil ¢eHOT NMOBOAUTHCA AK KHCJIOTA, IO
HeHTpaji3ye Jyr, yTBOPIOIYM CiJlb i Bogy. 3Ba)Karyu Ha
KHCJIOTHI BJIacTUBOCTL ¢eHONY, HOT0 HA3MBAIOTH e Kap-
6omoBo0 kKucaorow. Ile ayxe crabka KucaoTa, HaBiTh
crabkima 3a xkapboratHy. OTiKe, CHJAbHIIIA KHUCIOTA BU-
THCKYE (heHON 3 heHoIATY:

C¢Hs—ONa + HCl —> CgH;—OH + NaCl

Mu posriAaHyJIM peakIii (eHony 3a riiPOKCHIBHOIO
rpynoto. Temep posrasEeMo peakiili 3a OeH3eHOBUM
ANPOM.

Bu Bxxe 3Haere, mo OeH3eH He pearye 3 OpPOMHOIO
BOJOK. SKIIO X OO0 pO3UMHY (eHoay HaomaTH OpPOMHY
BOAY, BimbynaeThcsa peaknis 3amimeHHs (OpoMyBaHHS) 3
YyTBOpeHHAM 0iyoro ocany TpubpoModeHoay:
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OH OH

HC CH Br—C C—Br
+3Br, —> + 3HBr
HC CH HC cH
CH C

|
Br

2,4,6-TpudbpomodeHron

Ha npuxnagi peakniit ¢enony Bu O3HAlOMHINCH 3
SABUIIlEM B3a€EMHOIO BIUIMBY aTOMIB y MoXekyni. Bense-
HOBe AApPO TaK BIJIMBAE HAa TiPOKCUIBHY TIpymly, IO
TOJIETIIYEThCS BifillleNIeHHA TiApoKcuIbsHoro [igporeny i
(heHoNr BHUABIAE KHCIOTHI BJIACTHBOCTi; TiIpPOKCHIbBHA
rpyna Tak BIJIMBae Ha OeH3eHOBe ANpPO, IO ITOJIErIry-
€TBCA 3aMiI[eHHs TIiJpOreHOBUX aTOMiB sapa i denox
pearye 3 O6pOMHOIO0 BOJOIO.

B3aeMHUI BOIUB aTOMIiB Yy MOJIEKYJII Ma€ eJIeKTPOHHY
IpUpoAy 1 AOKJaAHilIe BUBYAETHCA B IOBHOMY Kypci
opraHiyHol Ximii.

XapaKTepHOIO peakIli€eo (heHOay, 3a KO0 HOro MOXK-
Ha BUSABHUTU cepeJ] IHIMNUX PEUYOBUH, € PeaKIlisi 3 PO3UYMHOM
xnopuay depymy(Ill). YHacaifok 31MBaHHS PO3YHHIB pe-
YOBHH YTBOPIOETHCHA CIOJYKa (ioJeTOBOro KoJabopy. Ii
(hopmyna He HaBOAUTHCA Yepe3 CKJIAAHICTH OYIOBH.

3acrocyBanHA enony. Penos 6yJ10 Brepine BUAIIEHO
3 KaM’AHOBYTLIBHOL cMOJM B mepimii mososBuai XIX cT.
Voro 3acTocyBaHHS TiCHO NOB’A3aHe 3 PO3BUTKOM CHHTe-
TUYHOI opranignol ximii. @eHOJ € BUXIJHOI PEYOBHHOIO
A1 BUpOOHMITBA OApBHUKIB, JiKiB, IIJJaCTHYHHX Mac,
BHOYXOBUX PEYOBUH.

@eHOJI Ma€ aHTHCENTHYHI BJIACTUBOCTi, AKi 6yam BH-
ABjeH] me y Apyriit nonosuri XIX ct. BoHU 3yMOBIIOIOTE
BUKODHUCTaHHA HOro pos3unHy (5% -ro) masi 3Hezapay-
BaHHs IIPUMIillleHb, XipypPriyaux iHCTPYMEHTiB, HOTO HO-
0aBAAIOTHL 0 AEAKUX COPTIB MUJA, HUM HOPOTPABIIOIOTH
IepeBUHY, 1100 3amobirty II rHUTTIO.

Pazom 3 THM Ile TOKCHYHA PEYOBHHA, L0 MO’Ke CIPU-
YUHUTH ONIKM IKipu. OcKinbKHM (eHOJ € NpOoaYKTOM
KOKCOXiMiYHOI IPOMMCJIOBOCTi, TO BKYyIi 3 iHIINMH IIpoO-
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MMCJIOBUMH BUKHUJAMU BiH IOTpAILIAE Y CTIYHI BOOH, TUM
caMuM 3a6pyJHIOE HABKOJHINHE cepegosume. 1106 3a-
no6irTu 1npoMy, (HDeHOJ OKUCHIOITH A0 HEUIKiJJIUBUX pe-
YOBMH ab0 BHJAIAIOTH 3a JOIOMOIOK PO3YMHHHKIB.

3aBagaHHs ons CaMOKOHTPOJIO

21. CxapakTtepuayite nogibHi xiMiyHi BnactusocTi deHony i
O[IHOATOMHWX CrMUPTIB.

22. fika ocobnuBicTb XiMiYHOI Bya0BU PEeHONy 3yMOBAIOE MOrO
BIAMIHHICTb B, NpeACTaBHUKIB Knacy cnupris?

23. [lo akoro Tuny peakuiil Hanexutb peakuia deHony 3
nyrom?

24. Y tpbox npobipkax MICTATLCS €TaHoA, FAiLEepUH, PO3YWH
deHony. FAk po3pi3HUTK BMICT NPoGIpoK 3a (i3NYHUMM | XIMIYHUMYN
BNACTUBOCTAMM LMX CNONyK?

25. MosCHITL B3AEMHUI BNMB TiAPOKCUALHOI rpynun i HeHse-
HOBOro sfigpa B Monekyni gpeHony.

26. [lo posuuHy deHonaTy Hatpilo 06epexHo kpannsmu [o-
Aal0Tb PO34MH cynbdaTHOI kucnotu. Po3yuH kanamyTtHie. Yomy?
Cknagite piBHAHHA peakuii.

27. O64mncnitb macy TpubpoModeHosy, WO yTBOPUTLCS B pe-
3ynbTati 6pomMyBaHHa deHony macoio 2351, B SKOMy Macosa
yacTtka AOMIWOK cTaHoBuUTb 20 %.

28*. PeyosuHa, wo mae 6ynosy OH CH,OH
BCTynatuMe B peakuii:

(1) 3 HaTpiem i 3 rigpokcKMaOoM HaTpilo;

(2) Tinbkn 3 HaTpiem;

(3) Tinbkv 3 rigpoKCMAOM HaTpIlo.
Cknagitb piBHAHHS peakuin.

29. PosuvHOM deHony 06pobnalTL Wwnanu Ans 3ani3HuUb
3aBOfKU NOro

(1) KMCNOTHUM BNACTUBOCTSIM;

(2) xapakTepHOMy 3anaxosi;

(3) aHTUCENTUYHUM BNACTUBOCTAM;

(4) 30aTHOCTI OKMCHIOBATUCL Ha MOBITPI.

30. NigroTyiTe cTMCNe NOBIAOMNEHHS MPO BNAMB GEeHoNy Ha
OOBKINNSA, KOPUCTYIOHUCL AOAATKOBOIO JliTEPATYPOIO.
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§ 4. AJIBJAETIIHA

Cknanx i 6ymoBa Molexkys aXbaerigiB.

Ao knacy anbaerifiB Hanexarb Pe4OBUHU, Y MO-
nekynax sakux JyHKUiOHanbHa anbgerigHa rpyna

(

-C

—CZ cnonyyeHa 3 ByrneBoAHeBUM paaukanom (y
|

HaunpocTiloro ansaeriny — 3 atomom lFigporeny).

3aranbHa (opmysia anabaerigis
C,H,,,,CHO, a6o R—CHO

ITopiBHAHO 3i cIUpPTaMU y CKJIaAl MOJEKYJ axbAerifiB
Ha aBa aTomu I'igporeny meHnme. Ile BigOuBaeThcs y Ha3Bi
«anbAerifin», IO TOXOANTE BiJl CJIiB «aJKOIroab» 1 «Jeria-
PyBaHHA», TOOTO NerifpoBaHUil aJKOIoJb.

HasBa mepmioro uzeHa romoJsioriysoro pagy — Mera-
Haxb, abo dopmanpperig, abo mypammHUIl anbgerig:

H—C=0 H:g::Q
L i

Hacrynauit y romosoriusomy psgy — eTaHadb, abo

aneraabjerizs, abo ouTOBUN aabaerif:

i H
CH3—CI‘:O H—C—C=0 HCCO
H H H

Tpaanuiiini Ha3BU anbIerifiiB MOXOAATH Bifi HA3B KHC-
JIOT, Ha AKi Il anbAeriiu 1IepeTBOPIOIOTHCA B Pe3yJbTaTi
OKHNCHeHHA (y HaBeJeHUX NPUKJIaZax — Bifi MypamiuHol
Ta OIITOBOI KHCJIOT).

MixxHapogHi Has3BM ajblerigiB yTBOPIOIOTH Bix Bijo-
MHIX BaM Ha3B BYIJIEBOAHIB 3 AoJaBaHHAM cydikca -ajb.
OTxe, HACTYNHUI y IOMOJOTiYHOMY pPAAY — IPONAHAIb
(TpaznniifHa Ha3Ba NPONIOHOBUM aJbAerin):

(@)
~
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Pi3uuHi BJIACTHROCTI aleTaJbIeriay.
Ile neTka GesbapBHa piguHa, K0O6pe pos-
YYUHHA y BOJ1, Mae Pi3KUN XapaKTepHUH
3amax.

XiMiuHi BIaCTHBOCTI aleTaJxbaeriay.
IMoasidtamit 38 A30K Mixk aTomamu Kap-
Man. 4. Mogens OomHy ¥ Okcureny B anapAerigHiil rpyimi
MOJIEKYJIH ameT- IOJSAPU30BAHUNA 3a PaxyHOK BiATAry-
anxbAerizy BaHHSA €JEKTPOHiB no aroma OKcUTeHY

AK OLIbIN eleKTPOHEraTHUBHOIO eJIeMeH-
Ta. Ha HbOMY BHHHMKAa€e YaCTKOBUM HEraTUBHUU 3apsm, a
Ha aTomi KapOoHY — 4acTKOBMI MO3UTUBHUMN 3apsij:
d—
20
H

CamMe Ile BU3HAYAE XIMIYHY AaKTHUBHICTH aJIbIerifiB.
Boum serko BeTymaioTs y peakiil okucHeHHd. IloBHe
OKHMCHEHHs (IOpiHHA) Big0yBa€eThCs 3a CXEMOIO:

+

3
R—C

/ \\%

0
-~
2CH3—C(H +50, —> 4CO, + 4H,0

YacTKOBe OKMCHEHHSA alleTalbJerily Mo)XHa IIPOBECTHU
3a pomomoroi rigpoxcuay kKynpymy(ll). o cBixkonpu-
rorosjaeHoro ocaay rigpokcuzpy kynpymy(Il), mobyroro
BHACJIJIOK 3JIMBaHHA PO3YMHIB cyiabpary kynpymy(II) i
TriIPOKCUAY HATpilo, AOJaMO PO3YMH aleTaJbJeriny, Ha-
rpiemo cymim. ¥ mpo6ipii YTBOPIOETHCA JKOBTHH ocaf
rigpokcuny Kynpymy(l), mo mBHAKO PO3KJIaZAETHCA HA
okcug Kynpymy(I) yepBoHOro KOJIBOPY 1 BOAY:

0
7

CH,—C
e ¥

4
+2Cu(OH)—> CH;—C +2CuOH + Hy0
H OH

Ourosa KucaoTa

2CuOH — Cu,0 + H,0

OKUCHUTH aneTanbIeri MOKHa ¥ IHIIUM peakTH-
BOM — aMiauyHUM po34mHOM oKcuay apreHrymy(I). Bra-
CJIIIOK HarpiBaHHS y peTeJbHO BUMHTIH Koabl cymimri
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IBOI'0 peakKTHBY 3 ONTOBUM ajbJeriloM Ha CTiHKaxX IIO-
CyAy BHIAZa€e ocajJ MeTaJiyHoOro cpibia, Io BKpPUBAE
CTIHKM OiHMCKy4YuM.1apoMm. Yepes e peakiiisf 3BeThCH
peakniern «cpibHOro aszepkasa.

o)
NH;3 7
+Ag,0 —> CH3—C\ +2Agl
H OH

Ourosa Kucaora

0
Z

CH;—C
N

Haseneni peakmii xapakTepHi Js anabJerigiB i BUKO-
PHUCTOBYIOTBCA 3 METOIO iX AaHAJTITHUYHOIO BU3HAYEHHS.

3Ba)kaloyy Ha Te, L0 aJbJerigHa rpyna MiCTHTbH IIO-
ABIAHUN 3B’ A30K, MOYKHA NPUIIYCTUTH, [0 aTbAerif BCTY-
naTuMe B peakIlilo MPpUEAHAHHA 32 MIiCIeM ILOTO 3B’ A3KY.

® /119 sKOi rpynu OpraqiyHnx peyoBuH XapakTepHi peakLii npuen-
HaHHA? HaBepiTb PiBHAHHA peakuii rigpysaHHs.

[Ipuennyoun BOAeHBb, ameTaablerifi MepeTBOPIOEThCA
Ha eTHJIOBHI CIUPT:

0]
%

CH =
e ¥

+H; —» CH;—CH,—OH

H Ernnosuit cimpt

Taxkum YMHOM MOKHa BiJTHOBUTH anberij A0 CIUPTY.
3 immoro 60Ky, CIMPT MOXXHA OKMCHUTH IO AJbAETify.

Jlabopamopna po6oma 2

OKMCHEHHS CNUPTY A0 anbaeriny

MigHy ApoTUHY po3xapTte B nonym’i cnvpTisku. Konu BoHa
BKPMETHCS MIHOIO OKannHot (CuO), onycTith ii B NpobBipky 3
eTUN0BUM CNMPTOM. BigvyBaeTbCs xapakTepHuii 3anax ouTo-
BOro anbaerigy.

3BEepHITb yBary Ha KOMip MigHOi APOTUHN — OKanuHa BigAHOB-
NIOETLCS A0 METaNiMHOI Migj. Peakuis BinGyBaeTLCs 3a PIBHAHHAM:

Y/,
CH3—CH2—'OH +CuO — CH3—C< + H,0 + Cu
H

ErunoBuit cniupr OuroBuil anbgerisg
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® J[lonoBHiTb CBOI 3anucu B TemMi «CnupTtu» iHdopMauieo npo
BNACTUBICTb CMNUPTIB OKMCHIOBATUCL [0 anbaerifis. 3anuuwitb
PIBHAHHS peakuii.

PosrnsayTi peaknil OKMCHEHHS 1 BIJIHOBJIeHHA BAXKIH-
Bl 1A 3A41JICHEHHS B3a€EMHUX II€PETBOPEHb PEYOBHH Pi3-
HUX KJaciB.

3acTocyBaHHA OLTOBOTO aiubaerixy. Peakiii okucHeH-
HA 3YMOBJIIOIOTH 3aCTOCYBaHHSA Ili€l CHOJYKH s H00y-
BaHHSA OITOBOI KHUCJIOTH.

Y HeBeIMKHUX KITBKOCTAX OITOBUI aiblierifi yTBO-
proeTbcA Mmij yac o6MiHY pedoBUH B OpraHiami J0OAUHH,
30KpeMa B pe3yabTaTi Merabosismy aaxorosio. Hapmm-
IIOK aneTaJbJerily IIKiAJIWBHUHA i BUKJINKAE HEIPUEMHI
BIUYTTA IicJs HaJMIpHOrO BXKUBaHHSA ajJkoroawm. Taka
i anerayblerily BUKOPHCTOBYETBCA 3 METOIO JIIKYBaH-
HS aJKOroJi3my.

3aBgaHHa ong CaMOKOHTPOJIKO

31. Yki cnonyku Ha3uMBawTbLCA anbaerigamm?

32. [loBeniTb, W0 HASBHICTL DYHKLIOHANBLHOT anbaerigHoi rpy-
Ny 3yMOBJIIOE XiIMiYHY aKTUBHICTb aueTtanbaeriny.

33. fki ABi OCHOBHI rpynu peakuin xapakTepHi ana ansaerigis?
Hagegitb npuknaaw.

34. Cyma koediuieHTiB y PIiBHAHHI MOBHOrNO OKUCHEHHS NpOo-
naHanio CTaHOBUTL

(1) 9; (2) 10; (3) 11; (4) 12.

35. Ak XiMiYHUM WNSXOM PO3PIZHUTKM TILEPUH | OUTOBUIA alb-
nerin?

36. Ak XiMiYHUM LWINSXOM MOXHA PO3ni3HaTu etaHon?

37*. Cknapitb XiMiYHi PIBHAHHSA 3a CXEMOIO:

€TaHON — €TUNEH —> NonieTuneH

eTaHanb eTaH

38. Y peakuii «cpibHoro asepkanar» OUTOBMIA anbgerin npo-
pearyBas 3 okcuaom apreHTymy(l) macoto 116 r, ytBopunocs cpi6-
no macoto 106,2 r. Buxig npoaykTy CTaHOBUTbL

(1) 95 %; (2) 47,5 %; (3) 98 %; (4) 49 %.

39*. 40%-1 BogHui po3uymH opmansaeriny (dpopmaniH) su-
KOPUCTOBYETBLCH sk Ae3iHekuinHui | oyOunbHUin 3acobu ans KOH-
cepBauii aHaToMiyHUX npenaparis. fAkuin 06'em popmanbaeriay (ue
raz 3a H. y.) Ttpeba po3unmHuTM y BOAi, Wob BurotoButn 200 r
dopmaniny?
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§ 5. HACUYEHI OTHOOCHOBHI
KAPBOHOBI KHCJIOTH

Cknap i 6ymoBa MoJieKys1 KapOOHOBUX KHCJIOT. Xapak-
TepHUI 3amax CTOJIOBOTO OLTY Bigommuii ycim. Bin 3ymos-
JIeHHH OIITOBOIO KHCJIOTOIO. ¥ MOIepefHbOMY maparpadi
posriananocd Il yTBOPeHHS B Pe3yJIbTATI OKUCHEHHS alleT-
anbAerigy.

OnrToBa KHCIOTa HAJIEXKHUTh OO0 KJacy KapOGOHOBHMX
KHCJIOT.

Kap6oHoBMMU KMCNOTaMM HAa3UBAKOTLCA OPraHivHi
CrofiyKnU, B MOJieKynax sikux ByrfieBOAHEeBUW pagu-
Kan cnony4eHun i3 ¢yHKUIOHANbHOK KapOboKcusb-
HOIO rpynow

7
_(‘
i
OH
Mu posrasaseMo KapbOHOBI KHCJIOTH, y MOJEKyJIax
AKHAX MICTUTBCA OJHA KapOOKCHJIbHA rpyla i HacM4eHUH
BYIJIeBOJHEBUIl pajuKajl — HaCH4YeHi OJHOOCHOBHI Kap-
6oHOBI Kuca0TH. 3araabHa GopMyJia CIOJIYK ILOT0 PALY

C,H,,.,COOH, a6o R—COOH

Hajlinpocrima 3 kapOOHOBAX KHCJIOT MypalIMHa:

0 0
%
H—C H:C:0:H
N <
OH
Jani B roMosIOTiYHOMY pAAY HIe OLTOBAa:
O O:
CH3—C\ H:C:C:0:H
OH H

HasBu nux Ta iHIIUX KUCJIOT CKJIAIUCA TpajuIiiiHO, a
3a MI>KHApOJHOI0O HOMEHKJIATYPOIO IX HA3BU yTBOPIOIOTH
BiJl Ha3B BYTJIEBOJAHIB 3 mogaBaHHAM cydikca -oB, 3aKiH-
YeHHA -a 1 cJI0Ba KHCJIOTA.
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Tabauys 2. Kap6onoBi KMcI0TH

3 mesaKuMHU Kapb

Hasga
Popmysia KUCIOTH _
Tpajauiiiina MiKHapogHa
o ;
4 =
H— C\ _ Mypammuna MeTraHoBa
OH ]
0 J - |
4
CH;— C\ OnroBa Eranosa
OH ’
0 A
4
CH;—CH;= C\ IIponionora ITpontanoBa
OH
O
4
CH;— CHQ——CHZ—-C\ Macasana Byranosa
OH

OHOBHMMH KHCJIOTaMM BaM JOBOJUTHCSA

3ycTpivaTuchk. BiguyTTa mamiHHEA micas YKyCcy Mypaliku
CIPUYUHIOETHCS MYPAIINHOIO KHCJIOTOI, 110 BXOAUTEL IO
CKJaAy OTPYTH, AKY BUALIAE KoMaxa. CTOIOBUI oleT —
Ile PO3YMH OITOBOL KHCJIOTH. MacjsHa KHCJI0Ta HaJae
HEIIPHEMHOTIO 3alaxy IPOTipKJIOMY BEpIIKOBOMY MAaciy,
BUAIIAECTHCSA ITOTOBUMH 3aJ103aMU JIIOJAUHMN.

®izuuni BIacTHBOCTI onTOBOI KuciaoTu. ONTOBA KUC-
Jora — GesbapBHA pinmHa, JeTKa, Mae piskui crmenudiu-

Maxa. 5. Mogens Mo-
JeKyJH OLTOBOI KHC-
JIOTH

24

HUU 3amax, 3MIIIyeEThCA 3 BOJOIO B
OyAb-AKUX  IIPOIOPIiAX, PO3UNH
KUCJIUHA Ha cMak. ¥ mobyTi Bigoma y
BUrIsAni 3—9% -ro BOJHOTO PO3UMHY
(crosoBuit ouer) abo 80% -ro BogHOrO
po3unHYy (OIITOBA €CeHIIis).

XimiuHi BIAaCTHBOCTI  0ITOBOI
KHCJI0TH. BoHM 3yMoOBJIeHI HasiBHiC-
TI0 ()YHKII0HaJAbHOI KapboKCUIbHOIL
rpyIu.



Enextponna rycruna 3B’sa3ky O—H awmimyerscs 1o

aroma OKCHUTeHY sIK OlIbII eJTeKTPOHEeraTHMBHOTO eJieMeHTa
O

—C+O0O«H. Bracxigok nporo 3B’a3ox O—H mossapusy-

eTbecsa, aroM l'igporeHy B pe3yabTaTi HaOyBae JOAATKOBOIL
PYXJAUBOCTL (3ZAaTHOCTI BiAINEIIIOBATUCSH), [0 ¥ 3yMOB-
JIIOE KHCJIOTHI BJIACTUBOCTIL OIITOBOI KHUCJIOTH.

Jlabopamopna po6oma 3

Ais ouTOBOI KNCNOTU Ha iHOUKATOPU
Y aBi npoBipkn HanuitTe No 1—2 M pO34YMHY OLITOBOI KUC-
notun. 1o BMicTy ogHiei npobipkn nobasTe Kinbka Kpanesb po3-
YMHY NakMycy, A0 iHWOi — PO34MHY METUNOBOr0 OpPaHXeBOoro.
Cnoctepirarnite 3MiHy 3abapBneHHs iHAUKATOPIB.
FAkux KonbopiB HabyBalTb AOCAIAXKYBAHI PO3YNHNT?

3miHa 3abapBiIeHHsS 1HAMKATOPiB CBIAUUTH IPO KHC-
JIOTHEe CepefoBUIe, IO CTBOPIOETHCS 3aBASKU €JeKTPOo-
JITHYHIN aucolianili onToBOI KMUCJIOTH.

® 3 yTBOPEHHSM SKMX MOHIB AMCOLIOIOTL HEOPraHiYHi KMcnotu?
Cknagite piBHAHHA €neKTPoniTUYHOI Aucouialii HiTpaTHOI Kuc-
noTu.

Cryniees gucomnianii onMToBOI KHUCJIOTH Ay Ke HU3BKUIL:
y 0,1-MonApHOMY pPO3YMHI 3a H. y. JIAIIE TPU MOJIEKYJIH
3i cTa MiTBHOHIB po3nagaoTecsa Ha ioHu Iigporeny HT Ta
anerat-ioam CH3COO~. Omixke, omroBa KuciaoTa — ciab-
KHU# eJeKTPOJIIT, Yepe3 lie B HOHHUX PIBHAHHAX peakIiil
ii dopmyna 3anuCyETHCA B MOJEKYJIAPHOMY BUTIJISII.

IlomibHO MO HEOpraHiYHWX KHUCJIOT OI[TOBAa KHCJIOTa
B3AaEMOJI€ 3 MeTaJlaMH, JYyraMH, OCHOBHMMHM OKCHIaMH,
conaMH. Y IIbOMY MOJKHA II€PEeCcBiYUTHCA HA AOCIifax.

JIabopamopna poboma 4

B3aemopis ouToBOI KMCNOTKM 3 MeTanamu, nyramm

Aocnip 1."B3aemogisi 04TOBOLKMCAOTH 3 MarHiem. [10 po3-
YUHY OLTOBOI KMCNOTK B Npobipui fobaBTe NopoLWoK MarHito abo
NOMICTITb Y HEi CTPYXKY MarHito. CnocTepirainte BUAiNeHHs rasy.
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® [puragainte, sk B3aEMoAie MarHiii 3 po3basneHolo cynbdar-
HOIO KMCNOTOK. HKuiA ras npu uboMmy BuainseTscs? Cknagitb
PIBHAHHSA peakuii.
Y pesyiabsTarTi peakmii Mi»X OITOBOIO KMCJIOTOIO 1 Marxi-
€M YTBOPIOIOTHCS BOJEHB 1 Cinb (ameraT marsiio). Aunera-
TH — 3arajJbHa Ha3Ba COJIeH OIITOBOI (ameTaTHOl) KMCIOTH.

2CH;—COOH + Mg — H,T + Mg(CH,C00),

Amnerar marsiimo
2CH;—COOH + Mg — H,T + Mg2* + 2CH,C00~

Oocnip 2. B3aemogisi ouTOBOI KUCNOTU 3 riAPOKCULOM
Hatpito. Jo 1—2 Mn po3uyuHy rigpokcuay Hatpilo B npobipui
pobasTe kinbka kpanens deHondTaneidy. Lo 3abapsneHoro
PO34UHY KpannsMu obaBnanTe pPo3yYMH OUTOBOI KUCIOTU [0
3He6apBNEHHS BMICTY NpoBipku.

Mpo wo ue ceig4ynTL?

® [lpuraganTe B3aEMOLII0 HEOPraHiYHMX KUCNOT 3 Ayramu. Fk Ha-
3MBAETLCH LA peakuia? HaseniTe npuknan, CkNagitb PiBHAHHA
peakuir.

O1TOoBa KHCJIOTa pearye 3 JIyToM, YTBOPIOIOYH CLIb i BOAY:

CH;—COOH + NaOH —> CH;—COONa + H,0

Anerar HaTpiio
CH;—COOH + Na* + OH™ — Na' + CH3;—COO™ + Hy,0

® [lepesipTe Ha AOCNIAi B3AEMOAII0 OLTOBOI KACIOTU 3 OCHOBHUM
OKCUMAOM. Hanuwite piBHAHHA peakuii.

Sx npepcTaBHUK KJjaacy KapOOHOBHX KHCJIOT OITOBA
KHCJI0Ta Mae OCOOJMBOCTI NMOPIBHAHO 3 HeOpPraHiuYHUMU
KHCJIOTaMHU. ¥ IIbOMY MOYXHa IEepPeKOHATUCH Ha TAKOMY
pocaiai (mazx. 6). o cymimii eTHMJIOBOrO CIIMPTY 3 CYJIb-
(aTHOO KHCI0TOK (Lle KaTajizaTop peakiii) momamo oIi-
TOBOI KHUCJIOTH 1 cyMinl Harpiemo. 3’IBISETHCA MPUEMHUIT
edipHHHA 3amax, IO CBIAYUTH IPO YTBOPEHHS eTHUJIOBOTO
ecTepy OIITOBOI KHCJIOTH — PEYOBHHH, [0 HAJNEKUTHL [0
KJIACy ecTepiB:
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O O

CH;—C( | +HO—CHs — CH;—C_ +H,0

O_C2H5

Erunosuit ecrep
OL[TOBOI KHCJIOTH

SAKuo NpoBOAMTH II0 peakIllilo B mpuiani, 3obpaske-
HOMY Ha MaJ. 6, IpoAyKT peakmii (ecTep) MoXkHa 3ibpaTu
B KoJuibi 3 JILOJOM, OCKIJIBKM ecTep — JIeTKa peYoBUHA.
ITicnss 3akiHYeHHs peakIlil ecTep MOYKHa BIIJIJIATH Bif
mapy BOAM 3a JOMOMOTIOI0 AIMMUIBHOI JIIHUKH.

3acTrocyBaHHA O1[TOBOI KuciaoTH. OmroBa KHCJIOTa ¥
BUIVISA1I BUHHOTO OITY BifjoMa JIOAAM 3/aBHa, OCKIIbBKH
YTBOPIOETHCSI B PE3yJbTATI OITOBOKHUCIOrO OpomiHHSA
(ckucanHs) BuHa. [IpoTe BUAIIUIN 11 B YHCTOMY BUIVISIIL
mume y VIII cr. Ha mouarky XIX cr. O6ys10 BU3HAYEHO
CKJIaJ[ OITOBOI KMUCJOTH, a Il CTPYKTYpHY (opmyay Oyiio
3anponoHoBaHo B cepeauHi XIX cr.

Y BEeJIMKHUX KiTBKOCTAX OITOBA KHCJIOTA BUKOPUCTOBY-
€THCSI B OPraHiYHOMY CHHTe3i, I Yac BUPOOHUIITBA JiKap-
CBKUX IIpenapariB, MITYYHOTO BOJIOKHA, XiMi4YHNX 3aco0iB
3aXMCTy pociauH. BoHa Mae IIHpPOKe 3aCTOCYBAaHHS 1 AK
PO3YMHHUK. ¥ XapuyoBill IPOMHCIOBOCTL 3aCTOCOBYETHCA
SIK KOHCepBYBAJBHUI 3acibd Ta cMakoBa IpuIlpaBa.

C,H;0H

¢ pso,

@y H,0

Jligx

B

| es oo 00 ey

Maxn. 6. [Jo6yBauHsa ecTepy B JabopaTopii
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3aBaaHHsA Ans CaMOKOHTPOSIO

40. $ki cnonyku Hanexartb A0 kiacy kapOoHOBUX KUCNOT?

41. 3aBAsikuM 3MILLEHHI0 eneKTPOHHOI rycTuHM 3B'sisky O—H
KapbOHOBI KMCNOTU pearylTb 3

(1) nyramu; (2) cnuptamu; (3) xnoposoaHeM; (4) marHiem.

42. [epeniviTb peakuii OLTOBOI KUCNOTWU, Yy pesynbTaTi saKkux
YTBOPIOOTLCA coni. CknagiTe PIBHAHHA peakLii.

43. HaasBiTb noaibHi Ta BigMIHHI BNACTUMBOCTI OLUTOBOI | X10-
puaHOi kncnot. Cknafite PIBHAHHS peakuiin.

44. Ourtosa kucnota pearye 3 kapboHATOM HaTPil0 K Cinno
cnabkiwoi kncnotn. O3HaKow peakuii €:

(1) yTBOpEHHS Ocaay;

(2) BugineHHs raasy;

(3) amiHa 3abapBneHHs.

45. Mg Yac NpUroTyBaHHS KOHAUTEPCLKMX BUPODIB BUKOPUC-
TOBYIOTb «laCiHHA» MWUTHOI coau ouTtoM. Cknagite PIBHAHHS UIET
peakuii.

46. fk 3MIHIOETLCA 3anax PeYoBWH Yy MPOUECI Takux nepe-
TBOpPEHb: eTaHOoN — eTaHanb —» eTaHoBa kucnota? Bignogiab
NOSACHITb.

47. 3miwanm po3yvH OouTOoBOI Kucnotu macot 20 r (macosa
YacTka KuUCNOTU CTaHoBUTL 25 %) 3 TakKMM CaMuMM pPO34YUHOM
rigpokcuay Hatpito. BmicT npobipku Bunapunu. flka cnonyka i sikoi
macwu yrsopunacsa?

48. [ns npuroTyBaHHA PO34MHY OLTOBOI KUCNOTU Macol 20 r
3 MacoBOK 4acTkol kucnotu 9 % Tpeba B3ATU KUCNOTY i BOAy
Macolo:

(1)2rib5r; (2)13,6ri6,4r; (3)1,8ri18,2r; (4)0,18ri
19,82 r.

49, fkuwo y BYrneBOAHEBOMY paaukani OLTOBOI KUCIOTU
3amicTuti atomu ligporeHy Ha atomwu Xnopy, YTBOPUTLCS Tpu-
XNOpOLTOBa KUCNOTa. |i HaTpieBa Cinb BUKOPUCTOBYETLCH SiK
repbiuma. Hanuwite dopmyny uiei cnonyku.

50. Auetatr nmombymy(ll) (oTpyiHa peyoBuHA) HA3UBAETLCS
e «CBUHLUEBUM LYKPOM» 4yepe3 COonogkum cmak. Hanuwite noro
dopmyny.

51. Cknagite PIiBHAHHA TakuMX XiMIYHUX NEPETBOPEHB:

eTaHoN & eTaHaslb — €TaHOBA KMCNoTa — aueTaT LUHKY.

52. fka peakuia BinOyBa€eTbCs LWBUALIE — MiX MarHiem i cynb-
$aTHOIO KMCNOTOIO Y MiX MarHieM i OLUTOBOK KUCIOTOK? Bignosigb
NOSICHITb.
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§ 6. BBAEMO3B’AA30K MIK BYIJIEBOJIHAMH,
CIITMPTAMM, AJIBJETITAMH I KAPBOHOBHMHA
KHCJIOTAMH

Bu B)Ke 3HaeTe, 110 OKUCHEHHSM €TAHOJY MOXHa J0-
OyTH ONTOBHUI aJbIerif, a 3 HbOrO — OITOBY KHCJIOTY.
Ha ocHOBi mux BijloMOCTell MOYKHa CKJIACTU TaKy 3arajb-
HY CXe€MYy IepeTBOPEHb IUX PEYOBUH:

OKMCHeHHS . OxucHeHH#A
Cnupr —— Aunsgerin ——— Kap6oHoBa Kucsora

MosxsuBi i 3BOpOTHI peakiii — BiHOBJIEHHA 3a ydac-
TIO KaTajaizaTopiB. 3 OITOBOI KHCJIOTH MOXKHa J00yTH
e€TaHOJI:

BigHoBnenus

Kapb6onosa kuciora > Crtupr

Y cBow uepry, eTaHoJ MOKHa A0OyTH 3 eTUJIEHY 3a
JOIIOMOrol0 peakiii rigparauii (OpuegHAHHA BOIH):

CH,=CH, + HOH —> CH,;—CH,0H
T -

Etunen moxHa nobyTn gerifipyBaHHSIM eTaHY:

OTixe, BYIJIeBOJHI, COUPTH, ajabJeriiu, KapOOHOBI
KHCJIOTH IFeHeTHYHO 3B’si3aHi MixK coboro.

JlaHIIOr IEpeTBOPEHL PEYOBUH, SIKi BM BUBYAJIM, MAaE
TaKUHA BUTISAL:

Erarn — Erunen — Erason — Onrosuit ansgeriny — OuroBa Kuciora

Hacuueni ByryieBogHI MosKHaA JOOYTH IIIAXOM CHHTE3Y
3 ByIJIeIll0 1 BOJHIO, a KHCJIOTY OKHCHUTH 10 BYyIJIe-
Kucjaoro rasdy i Bogu. TakuM YMHOM, BiJf HEOpraHiUHUX
pEeYOBUH MO’KHA IepelTH [0 OpPraHiuyHHUX, a BiJf HUX —
3HOBY /10 HEOPraHIYHUX.

® /[lonoBHiTb HaBeaeHy Cxemy 3rafgaHvMu nepeTBOPEeHHAMMU.
Cknaaite pPiBHAHHA peakuiit.

I1i mepeTBOpeHHS 3acBiIUYIOTH €JHICTH 1 B3a€MO3B’ -
30K MiX OpPraHiYHUMHU i HEOPTaHIYHUMHU peYyOBUHAMU.
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3HaHHS B3a€EMHUX IIePEeTBOPEHb PEYOBUH MAa€ BeJIu-
Yye3He NPaKTUYHe 3HAUYEHHdA, OCKIJIBKH IIi IepeTBOPEHHS
JIe’KaTh B OCHOBI PI3HOMAHITHUX CHHTE3iB, AKI MOXXHa
BECTH I1JIeCHPAMOBAHO, IepeA0auyMBINKM MPOAYKTH peak-
il i cupAMOBYIOYHM Il peakliil B moTpibHMI 6ik.

® Yu mae TeopeTuyHe 3HAYeHHs Takuii B3aemMo3B's30k? [aunte
06rpyHTOBaHE MOACHEHHS.

3aBgaHHa ons CaMOKOHTPOJIIO

53. Cknapitb pPiBHAHHA peakLin MiXX KOHKPETHUMU peyvoBUHAMU
32 HaBeAEeHUMMU BULLE CXeMaMu.

54. O64ucniTb Macy OUTOBOi KMCNOTH, WO YTBOPUTLCS B
pesynbTaTti NnepeTBOpeHHs etaHy 06'emom 44,8 n 3a cxemolo, Ha-
BeAEeHO0 B TekCTi naparpada. BpaxyiTe, W0 Ha KOXHiA cTtaaii
BTPATV NPOAYKTY peakuii ctaHoBnsATs 10 %.

§ 7. ECTEPH

Peakuis ecrepudikairii.

Peakuis Mk KapbOHOBOIO KMCNOTOK i CNUPTOM,
YHacnipok siKOi YTBOPHETbCH €cTep, Ha3uBaETbCH
peakui€ ecrepudikauii.

ExcnepuMeHTalIbHO, 32 JOIIOMOTOK METOAY MiYeHHX
aToMiB, OBeeHO, [0 Bifi MOJIEKY/ 1N KapOOHOBOL KHCJIOTH
BIAIMENII0ETHCA TiAPOKCUJIbHA TIpPyIa, a Bii MOJEKyId
cuupty — atom [igporeHy, 3a paXyHOK I[bOT'O YTBOPIO-
€ThCA MOJIEKYJIa BoAH. SIKIo BaXkKuil izoron OKcuUrexny 3
aTOMHOI0O Macow 18 BBeCTH B MOJIEKYJY CIIHUPTY, TO Il
i30TOom MOKHA BUABUTH B MOJIEKYJi ecTepy, mobyToro B
pe3yabTaTri peakinii ecrepudikamii

Y/ 18 [xar.] //O
CH3—C€ +HO—CH3 — CH3——C\ + Hy0
:tQH.._._.E l08'_CI'I3

MeTunyi0BHIl ecTep
OLITOBOI KHCJIOTH
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Ils peakmis obopoTHaA: OgHOYACHO 3 ecTepudikaliero
BiOyBaeTbCcsa B3aeMOJisA ecTepy 3 BOAOI0, abo rigpoxis
(Big rpeubK.— PO3KJIAJAHHS BOJOI0) eCTepy Ha CHUpT i
KHCJIOTY.

0O 6}
V 4
CH3_C\ +H20 —‘)CH3_OH + CH3_C\
0—CHj,4 OH

Ilicra BcTaHOBJIEHHS PiBHOBAarm B CyMimli MicTAThCS
KHCJIOTa, COUPT, ecTep i Boza.

® [lpurapanTe, WO Take XiMiyHa piBHOBara? 3a AkuUX YMOB BOHa
BCTAHOBNIOETLCA?

O6opoTHicTH peakiii CTAaHOBUTH INEBHY HE3PYYHICTH
nia pobyBaHHA ecTepiB, a ToMy, H00 30iJIbIINTH BUXiT
IIPOAYKTY peakIii, Tpeba amictuTu ii piBHOBary B norpio-
HOMY Hanpawmi. [Iaa mboro MokHa 30iapInyBaTH KOH-
IeHTpanio oAHiel 3 BUXIZHMX pedyoBHMH. MOJXKHaA TaKOX
BUJAJNATH i3 30HM peakKIii oAuWH 3 MPOAYKTIB, TUM CaMUM
CTUMYJIIOIOUN #oro yTBopeHHsA. [I18 BUAATEHHA ecTepy
HOoro BiATaHAIOTH, & BOAY BUAAJIAITH 32 JOIIOMOI'OI OCY-
myBaJIbHUX 3acobiB.

Tenep ysaBiMO, o Hama MeTa — AOOYTH KHCJIOTY 3
ecTepy 3a JOIIOMOIOI0 peakIil rigpousisy. IIas nsoro Tpeba
ximiyHO 3B’sI3aTH KHCI0TY abo cnupT, nj06 BOHU He BCTY-
ajgyd B peakimirno ecrepu(pikanii, i THM caMHM 3MiCTHUTH
piBHOBary peaknii giBopyd4. A 3B sA3yBaHHS KHCJIOTH
MOXXHa BUKOPUCTATHU JyT, 3 AKUM pearyBaTHMe KHCJIOTA,
YTBOpPIOIOYM ciib. Peaknis BinOyBaTHMeTHCS TAKUM YMHOM:

0 (0]

4 Il
CH3—C\ +NaOH —> CH3—C—ONa + CH3—OH
Coupr MOKHaA BigJiJUTH BirOHKOIO, a KHCJIOTY MI0O-

O6yTH, Ail0YM Ha Cijb CHUJIBHIIIO KHUCJIOTOIO, 1[0 BUTICHSAE
OLTOBY 3 11 coJei:

CH3COONa + HCl — CH3COOH + NaCl

Ha nromy mpukiaji BU DepeKOHAJNCh, K Ha OCHOBI
TeOPeTUYHHUX 3HAHb MO’KHA CIJIAHYBATH CHUHTE3 i 70o0yTn
NOTPiOHY pPeYoOBUHY.
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3acTocyBaHHsSI ecTepiB. SIK mpaBumJiOo, ecTepu MAalmTh
IPUEMHUN 3amax i 3aBJAKH IBOMY BHUKODPHCTOBYIOTHCSH B
napgpymMepHil Ta xap4oBiili mpomucioBocti. Hanpukiaag,
MEeTHJIOBHH ecTep MacjsHOI KHUCJIOTH Mae 3amax si0JIyK,
eTUJIOBUI ecTep Ii€el KUCJIOTH — 3amax aHaHaciB, a IIeH-
TUJIOBUU ecTep (Bif meHTaHOJY) OITOBOI KHCJIOTH IaxHe
OaHaHaMH.

3 nux Ta IHMKUX ecTepiB BUTOTOBJISIOTH eCeHIil, Aki
JOZAIOTH 10 IIPOXOJOKYBAJIBHUAX HAIOIB, I[YKEPOK, Kpe-
MiB, mapyMepHUX Ta KOCMETHYHUX BUPOOiIB. OCKiJbKH
KpPiM DPUPOJHUX 3aMANIHUX PEYOBUH BUKOPHUCTOBYIOTHCS
1 cuHTeTUYHi, ecTepu A0OYBAIOTHh Y IPOMHCIOBOCTI Y Be-
JUKIA KIIBKOCTI.

3aBaaHHsa ang CaMOKOHTPONIO

55. fka peakuis Ha3vBaeTbCa peakuiel ectepudikauii?
0}

Il
56. Etunosuin ectep mypawwuHoi kucnotm  H—C—O—C,H;
BUKOPUCTOBYETLCH K apomMaru3aTtop y Bupobuuurtsei muna. Ckna-
AiTb PIBHSAHHS peakujii yTBOPEHHSA UbOro ecrtepy.

57. Cknagite piBHAHHA peakuinn Ao0yBaHHS 3rafaHux y TeKCTi
ecTepis, WO MalTb 3anax a6nyk i 6aHaHiB.

58. 3a fkux YyMOB MOXHa 3MICTUTU piBHOBAry peakuii ec-
Tepudikauii B 6ik yrBopeHHs ectepy? Y 6ik yTBOPEHHSI KUCNOTU i
cnupTty?

59. OGuucnite Macy ecTepy, WO YTBOPUTLCS B pe3ynbTari
B3aEMOAii eTaHony macol 69 r 3 OUTOBOKO KUCNOTOD, SIKLLIO BUXIA
NPOAYKTY CTaHoBUTb 64 %.

60*. VY pesynbrarti peakLii Mixx apoMaTu4HOK kKapbOHOBOIO KUCNO-
COOH CH,OH

TOO Ta apoMatu4HMM CNUPTOM

YTBOPIOETLCA €CTep, WO BUKOPUCTOBYETLCH AN MiKyBaHHS
kopocTu. Cknagite PiBHAHHA peakujii YTBOPEHHsSI UbOro ecrtepy.
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§ 8. JKUPU. MUJIO

Cknax i 6ymoBa monekynx :xkupiB. Ectepu MOXKYyTEH yT-
BOPIOBATUCA HaNUPI3ZHOMAHITHIMHAMH KapOOHOBUMH KHC-
JoraMu i cmupraMmu. AJte HalbinbIlle 3HAYEeHHA MAaIOTh Ti,
110 YTBOPEHI TPHOXATOMHUM CIIMPTOM TIJIillePUHOM i BHU-
mumMu KapboHOBUMU KuciaoTaMu. [{o ocTaHHIX Halexars,
HalpUKJaf, cTeapuHoBa Kuciaora cknany Cqy7H35COOH i
osneinoBa kucaora ckiaany Cq7;H33COOH. Ilepmia — Hacu-
YyeHa KHCJIOTA, Apyra — HeHacudyeHa, B Il ByTJIeBOAHe-
BOMY pajuKai € IMoABiifHMII 3B’A30K Mi>k KapOOHOBHMU
aToMaMH, yepes Iie ¥ MOJIEKYJIi 0JIeTHOBOI KUCJIOTH HA JBA
aromu ['ifporeny meHrue:

Y O
CH3_(CHz)1(,_C\

CreapuHOBa KHCJIOTA OH

O
Z

OneiHoBa KucJIOTA OH

® Hanuwite NOBHY CTPYKTYPHY OpMyny ONneiHOBOI KUCNOTWU.

Ecrepu kapOoOHOBUX KUCAOT Ta rhAiuepuHy
Ha3uBalOTLCH XUpPaMM.

Axmo dopmyny kapboHOBOI KHCJIOTH 3amucaTH B 3a-
rajJbHOMY BUIJIAIL

R=C
N
OH

TO YTBOPEHHS YKHPY MOXHA NPeJCTaBHUTH PiBHAHHAM pe-
aknii ecrepucikarii:

Maux. 7. Mogesnb MOJIEKYJIM CTEAPUHOBOI KUCJIOTH
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BEPTJIO
II'EP EXKEH MAPCEJIEH
(1827—1907)

®panuy3pkuil XiMik, wien Ilapusbkoi
AH. OnuH i3 pyHHaTOpiB CHHTETHYHOI Op-
raHiyHo1 XiMil, JOCHIPKEHHS AKOr0 3aBAaiu
MOpa3KH BYEHHIO MPO (KHUTTEBY CHITY).
YuyeHuii CHHTE3yBaB alleTHIIeH, OeH3eH, ¢e-
HOJI, METaH, )KUPY Ta psJ IHIWHX CHOYK.

ABTOp mpaub y ramysi TepMoXximii, Xi-
Mi4HOT KiHETHKH, arpoximii, ictopii Ximii.
I'poMancbkuit aisy, neaaror.

0]
CHy—GIl HO—C-R  OHy—0—C-R
0] 0)
CH— 0H+ ..... H O—g —-R — CH—O—-g——R + 3H50
0 | 0
CH —dﬁ""ﬁé—g R CHy—0—C—R
Tninepur Kap6oxosa HKup

KHCJIO0Ta

XiMiuHy TpUpOAY KUPIiB IIOYAJH BUBYATH B IepIIiil
noyioBuHi XIX cr. CuHHTE3 >KHUpPY TpHUCTeapuHY BIepIe
3aiicEuB GpaHny3bkui ximik M. Beprio y 1854 p.

®izuyni BractuBocTti xkupiB. Cxiaax i 6ygoBa Byrie-
BOJHEBUX paJUKaJiB BIUIMBAIOTH Ha BJIACTUBOCTI KHUPIiB.

Ocph 5K, HaOpPHUKJIAJ, 3MIHIOIOTHCA IXHI TeMIepaTypu
IIJIaBJIEHHS:

# Pagukan Hassa xupy Tans ©C
—Cy7H3zs Tpucreapusn 65
‘ —Cy7H33 Tpuonein ) -4

-

Sk 6ayuMo, >KAp, YTBOPEHUH HACUYEHOIO KKCJOTOIO,
TBEpPAUN 3a CTAaHZAPTHUX YMOB, HEHACUYEHOI — PiAKNH.
Pigki sxupu HasuBaioTh me onxiamu. Ilo ckaany omaiit (co-
HAITHUKOBOI, KYKYPYA35SIHOI, MacJIUHOBOI Ta iH.) BXOAATH
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3aJUIIKK IIepeBa’kKHO HEeHACHUYeHUX KHUCJOT, A0 CKJIALY
TBaPUHHUX (AJTOBUYOro, 6apaHsdyoro Ta iH.) — 3aTUIIKHA
HaCUYE€HHUX KHCTJIOT. J[0 CKJIagy BEpIIKOBOIO Macja BXO-
[OATh 3MillIaHI eCTepHU HACHUYEHHUX i HeHACHYEeHUX KUCJIOT.

JKupn nermi sa Boay i HeposumuEHI B Hiil, aie pos-
YUHAITHCA B OPTaHIYHUX PO3UYMHHHKAX.

® [opiBHANTe Ha AOCNIOI PO3YUHHICTL ONii y BoAi, cnupTi, 6eH-
3uHi. OnNnwiTb (yCcHO) uen gocnia.

Bionoriune 3nayenus xkupis. ¥upu pasom i3 6itkamu
Ta BYTJeBOJaMM HaJje)XaTb A0 0ioJIOTiYHO aKTHBHHX pe-
90BUH. BOHM BXOAATH [0 CKJIaAy KJITMH DOCIMHHHX i
TBADUHHHMX OPraHi3MiB i € JJIA HHUX [pKepejoM eHeprii.
¥ peaynbraTi okMCHeHHs 1 r xupy BuAingeTsesa 37,7 kI{x
eHeprii, mo yzasiui 6inbire, HidK mix yac okucHeHHA 1 T
6inka ym Byriesony.

OcHOBHA KIJTBKICTH XHUPIB, IO CHOMKUBAIOTHCH JIIO-
AUHOIO, MICTHTBbCA y M’sici, pubi, MOTOUHHX i 3epHOBUX
OPOAYKTaX. ¥ pasi, KOJAHM B OPraHisM JIOZWUHH 3 iXKero
HaAXOoAUTh OinbIle eHeprii, Hi’k BUTpavyaeThCH Hel, YTBO-
PIOIOTHCS KUPOMOJiOHI peYOBHMHHU, W0 BigKJIaTalOTHCH B
TKaHMHAX OpraHismy. TakuM YMHOM BiH aKyMyJIIO€ eHeprilo.

3riJHO 3 JaHUMU CY4aCHOI MeZUIIMHU HagMipHe BXKH-
BaHHA JKUPiB, yTBOPEHUX HACHYEHUMHU KUCIOTAMH, TOOTO
TBAPUHHUX JMXHUPIB, MOXKe MNPU3BECTH A0 HAKOUMYEHHS

Maun. 8. Mojens mMonexynu TPUCTEAPUHY



PEeYOBHH, IO YTPYAHIOIOTHE PYX KPOBI B apTepisx, 30Kpe-
Ma THX, [0 DOCTAYalTh KPOB'I0 MO030K. KopucHimmmu
I BXXMBAHHS BHU3HAIOTHCSA JKUPH, YTBOPEHI HeHacHuue-
HUMH KHUCJIOTaMH, ToOTO oii. ¥ cKJagl COHAIIHUKOBOL
oJil, HanmpukJjaan, Mictutsesa 91 % HeHacuyeHUX Kapbo-
HOBHUX KHCJOT.

XimiuHi BJACTMBOCTI JKMPiB. ¥ MOJEKyJaxX pPIAKUX
JKUPIB Ha BiAMiHY Bif TBepAuX € NOJBiiiHI KapboH-Kapbo-
HOBi 3B’s3Ku. fIK BaM y’Ke BijlomMO, 3a MiclleM IOABIHHOro
3B’ 3Ky MOJKJIMBA peakIlis MpUEIHAHHA, 30Kpema [igpo-
reny. ¥ pesyJbTaTi Ili€l peakIlil HeHacU4YeHa CIOJyKa Iepe-
TBOPIOETHCSA HA HACHYEHY, a PIAKHUN XUP — Ha TBEPAHUM.

® [purapgante, sk BiAOYBAETbCA peakuis riapyBaHHA eTUNeHy.
CknafiTe PIiBHAHHA peakuii.

TigpyBaHHSA KUPIB BiIOyBaeThCcA 3a TAKOIO CXEMOIO:

(0] (0)
CH2—O—H—CI7H33 CHZ—O—g—CnH%
0] . 6}
CH—0—C—Cy7Hg3 + 3Hy — CH—O—lCI—Cl7H35
(0] (0]
CHZ—O—ICI)—Cl7H33 CH2—O—(I“1—CI7H35
Tpuonein TpucreapuH

IIpomec TBepaHeHHA (TiApyBaHHA) JKHPIB JIEKHUTH B
OCHOBI BUPOOHHUIITBA Maprapuyy (Bif rpenbk. cJIoBa, IO
o3Hayae — «IepauHa»). HerigpoBaHi »Xupu Iporipka-
I0Th, OKHCHIOIOUMCH 3a NOABIHUMH 3B’A3KaMH, y HHX
3’ ABJIAETHCA HEIPUEMHUE 3anax i cMak. 'igpyBasHa yno-
BIIBHIOE IIi mpomecw, KpiM TOro, Ja€ 3MOry 3 JellleBUX
oyl mobysaTu OiabBIN IiHHI TBEepPAl KUPH.

OCKIJIBKM JKHUpPH HaJeXaTh [0 KJacy ecTepiB, BOHH
mifigaoThcsa TiAPOdi3y.

® %ki cnonykn yTBOPIOKOTLCSA B pe3ynbTarti rigponidy ecrepis?

JKupu rigposisyroThcsa 3 YTBOPEHHAM TPbOXATOMHOTO
CHUPTY IJIilepuHy i KapOOHOBUX KUCJIOT:
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CH,—O0—C—R  HO+H CH,—OH
fﬁ | 0
CH—O0—C—R + HO—H = CH—OH + 3R—C
' 0 : OH
vl :
CH,—O-+C—R__ HO+H CH,—OH

® Cknapite piBHSHHS peakuji riaponisy TpucTeapuHy.

Sxmo mposoauTH rigpoais KUpPY 3a HaABHOCTI JyTry,
YTBOPIOETHLCA CiIb BiAMOBigHOI Kap6oHoBOI Kucaoru. Coui
BUIIUX KapOOHOBUX KUCJIOT HA3WBAIOTHCH MUJIAMMU:

i

I
CH—O—C——C17H35 + 3NaOH — CH—OH + 3C17H35C00Na

Creapar natpiio

(0]

Il (Mmu0)
CH2~O_C—CI7H35 CHZ—OH

Tpucreapusx T'ninepun

OCKiNbKH B pe3ysabTaTi JIY»HOTO TifpoJisy SKUDY YT-
BOPIOETBCS MHJIO, IS PeakIlisi HAa3MBAETHCA OMMJIEHHIM
JKMPY.

Harpiesi comi BUIuX kKap60HOBUX KUCJIOT — OCHOBHA
CKJajoBa TBepporo mmia, couai Kamiro — pigxoro mmia.

Hna nobyBaHHA MMia 3 KUPY B IIPOMMCJIOBOCTI 3a-
MiCTB JIYT'y BUKOPUCTOBYIOTH Coay NayCO3. Muio, gobyre
OeanocepeJHBO BHACIIZOK i€l peakiii, Ha3MBAETbCA S/I-
POBHM MUJIOM i BifloMe AK rocmnomapcbke. TyaneTHe MIIO
Bi/IpI3BHAETLCA Bifl TOCIOAApPCHKOro HAABHICTIO H06aBOK:
0apBHUKIB, 3alalllHUX PEYOBMH, aHTHCENTHKIB TOIO.

MuifHa fia Muna — ckaaguuil pisnko-xiMiuHmi po-
nec. Muno € mocepeJHUKOM MiXX MOIAPHUMUI MOJIeKy.JIa-
MHI BOAM i HENOJAPHUMM YacTOYKAMHU OPYAY, HEpPO3UMH-
HOro y BOJi. SIKIIO MO3HAYUTH BYTJI€BOIHEBUIHA pazmMKaia
OykBoro R, To ckmag Muia Bupa)kaeTbcsa (HOPMYION0
R—COONa. 3a xiMiuHOI NpPHUPOMOI MUJIO — Iie Ciab,
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itonHa cmonyka. Kpim moasipaoi wactuau —COO Nat, y
oro ckJjami € HemoJspHUN pagukan —R, mo ckiagy
SIKOTO MOXKYTh BxoauTu 12—17 aromiB Kapbony. Ilig uac
MHUTTS MOJIEKYJH MHJIa TaK OPIEHTYIOThbCA Ha 3abpyaHe-
Hill MOBepXHi, 10 MOJAPHI I'PyNU 3BEepHEH1 [0 MOJSAPHUX
MOJIEKYJI BOAU, & HEIOJSAPHI BYIJIEBOAHEBI paguKaaIud —
10 HEeNOJSAPHUX YacTouok O6pyny. OcranHi Hi6M moTpar-
JIAIOTH B OTOYEHHS MOJIEKYJ] MUJIA 1 JIETKO 3MUBAIOTHCS 3
IIOBepXHi Bogow0 (Mai. 9).

@ [lpurapanTe, ski CONi CNPUYUHIOIOTL TBEPAICTL BOAW.

Y TBepAi# Bojl YTBOPIOIOTHCA HEPO3YUHHI Marxiesi ta
KajbIieBi coii KapOOHOBHUX KHCJIOT, dYepe3 Ie MHJIO
BTpavyae CBOI MUIHY [il0, & COJIL OcialoTs Ha MOBEpPXHi
BUpPOOY:

2C,;H35COONa + MgS0, —> (CI7H35COO)2Mg~L + NaySO,
CuHTeTnyHi MuitHiI 3acobu, 3a Bciel pizHOMaHITHOCTL
ix ximMiuHOro CKJIaAy, MaloTh NOAIOHY a0 MuiIa OYZOBY

MOJIEKYJI, B SKHX € PO3YMHHA Y BOJI IOJSpPHA YaCcTHHA i
HEPO3YMHHUH HENOJSPHUNA BYIJIEeBOJHEBUI pagukan. Aje

e A, ngdix
P f;:w‘ A R
=
i % \

IloBepxHsa MaTepiany Yacrouku Gpyny
—_—0
H/O\H
o) CI5H31——COO_N3+

ITonsipHa Mojekysa
BOJM Hemnmonsipunii Ilonsapui rpynu
BYIJIEBOJHEBUH paguKa

Monekysna Muia

Mauxa. 9. Muiina gis muiaa
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BOHHM, Ha BigAMiHY Big MuiIa, € colasaAMH iHOIOL XiMiuHOI
OpUPOAU M y TBepAiil BOAI He YTBOPIOIOTHL HEPO3UMHHHUX
CIOTYK. ¥ IBOMY IOJISITAE IlepeBara CUHTeTUYHUX MUH-
HUX 3acobiB HajJ 3BHYAMHUM MHJIOM.

Jlabopamopna po6oma 5

MopiBHAHHA BnacTuBOCTEen Muna
i CUHTETUYHOro MUINHOro 3acoby

Mpurotyinte B konbi abo xiMi4HOMY cTakaHi no 20—25 mn
po3umHiB (1%-x) rocnogapcbkoro Muna i 6yab-skoro NpansLHoro
NOpOLWKY B ANCTWILOBaHIA BoAi. Y ABi Npobipkn Hanuite no
2—3 mn TBepaoi Boau. [lo6asTe B 0aHY NpoBipKy po34uH Muna,
B iHLUY — PO34MH NPasbHOro NOPOLLKY, CTPYCIiTh BMICT NPOGIpoK.

e yTBOpIOETLCA CTilKiWwa niHa? fkoro 3acoby [0BOAUTLCS
nobaBnaty Binblue oNs yTBOPEHHS CTIKOI NiHW?

Mwuro i cHHTeTHYHI MUIHI 3acobu HajexaTh OO TakK
3BaHMX IOBEPXHEBO-aKTUBHUX peuoBuH (ITAP). Ixme mmu-
POKe 3aCTOCYBaHHsS 4acTO IOB’A3YIOTh i3 3a0pyAHEHHAM
HaBKOJIMIIHLOTO CEPEJOBUINA, 30KpeMa BogoiM. Piu y Tim,
1[0 10 MUMHUX 3ac0o0iB JoaroTh (ochaTu, Axi y BomoiMmax
IIepPeTBOPIOIOTLCA HA PEYOBMHMU, IO KUBJIATH MiKpoopra-
HizMu, une OypXJ/IMBe PO3MHOXKEHHS MOYKe CIPUYMHUTH
3abosouenHsa Bogoiimu. Yepes me cyuacui IIAP moBunHL
XiMIYHO 4M 6i0JIOriYHO PO3KJIAAATHCS IIC/IA BUKOPUCTAHHSA
Ha HeIIKiJJINBI PeYOBUHH, IO He 3a6pYAHIOIOTH CTOKH.

3aBaaHHa s CaMOKOHTPO/IIO

61. 3a xiMiYHOIO NPUPOAOIO XMPU HanexaTb [0:
(1) coneir; (2) ectepis; (3) kapOoHOBUX KMCAOT; (4) cnupTiBs.
62. Yum BIOPI3HAIOTLCS XMPU Bif IHLWUX CONyk knacy ectepu?

63. 3anpononyiTe cnocib, SkuM MOXHa BIAPI3HUTU ONilo BiA
PO3TONNEHOr0 TBAPUHHOIO XUPY.

64. Muno HanexuTtb A0 knacy:
(1) conen; (2) cnuprie; (3) ectepis; (4) kKapOHOHOBUX KMCNOT.
65. lMoAcHITb MuitHy aito Muna.

66. Yum BiAPI3HAETLCS 3@ XIMIYHUM CKNaaoM TBepae MWUno Bia
pinkoro? ocnopapcbke Big TyanetHoro?
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67. Y MoxHa Bunpatu BiNU3HY B MOPCHKIA BOAi, BUKOPUC-
TOBYIOYM MUNO? Bignosiab MOACHITL.

68. YoMy CUHTETUYHI MUIAHI 3acobwn He BTpa4YaloTk CBOIX Bnac-
TUBOCTEWN HaBiTb y TBEpAin Boai?

69. CxapakrtepuayiTe 3Ha4YeHHs Npouecy rigponidy Xupis.

§ 9. BYIVIEBO/IH. I'V/IFOKO3A

Ioci My po3riiAfany XiMiuHI peakil, B pe3yJbTaTi AKHX
OJHi OpraHiuHi CIIOJIYKN IlepeTBOpIOBajMCcA Ha iHIIL abo
OKHCHIOBAJIMCS 0 BYTJIEKHMCJIOrO rady i Bomu. ¥ IpHUpoOIi
IIOCTiMHO BiZi0yBAETHCA 3BOPOTHUH IIpoIec: 13 BYTJIEKHUCJIO-
ro rasy i BoAu yTBOPIOIOTHCS OPTraHiYHiI PeUYOBHHU, 3 AKUX
nobypoBaHi pocauHHi opraHizmu. Ilig BOJIMBOM COHAYHOIL
eHepril B 3eJIeHUX JIMCTKAX POCJIHH BiJ0OyBaeThCA peakiid
(oTocuHTE3Y, BHACTIIOK AKOI yTBOPIOETHCA III0K03a. IIpo-
mecy crpusie, To6TO € KaTajxizaTopoM, 3eJeHHH IirMeHT
xJopodia, Mo BOMpae COHAYHY eHeprilo. ¥ 3araabHOMY
BUIJIAAL mporec (hOTOCHHTEe3y BHPAYKAETHCS PIBHAHHAM:

CousiuHe cBiTJIO
6CO, + 6H,0 > CgHyp0q + 60,

T'niokosa

VYV pocinHAX i3 TUIIOKO3U yTBOPIOIOTHCA €Caxapos3a, Kpox-
MaJib i mearososa. I1i cnosyKy HajeXxaTh 1o KJjacy Byrie-
pofiB. Taka HasBa CKJAJacsd iCTOPUYHO, OCKIJIBKU IepIIi
3 BUBUEHHX CIOJYK IILOTO KJacy MICTHJIM B MOJIEKyJax
kpim aromiB KapOoHy (KoJMIIHA HaszBa BYTJelb) aTOMHU
Tigporeny # Oxcureny y cuissiguomenni H : O ax 2 : 1,
TOOTO AK YV BOJAl,— 3BIJICH «BYIJIEBOAU».

Cxmax i OyroBa MOJEKYJIH TIIOKO3H. MonekynasapHa
dopmyaa rarwko3n CgHs0g. II cTpyKTypy MOXKHaA Npen-
CTABUTHU TaKOIO (hOpMYJIOIO:

puEay
Hc]clclccc
OHOHOHOHOH H

abo cxkopoueno CHoOH—(CHOH),—CHO.
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Ax 6aunmo, y MOJIeKYIIi IVIIOKO3H € ajbJerifHa rpyna i
o’ATh TiAPOKCHMABHUX rpyn. OTixe, I'JIIOKO3a € baraTo-
aTOMHHM CIHMPTOM i ajJbAerizioMm ogHodyacHo, abo anabie-
riIOCOUPTOM.

®izuuHi BIacTHBOCTI raoko3u. ['110Ko03a qyske IOMIN-
pesa y npupoji. Ile GesbapBHa KpucrajgiuHa pedyoBHHA,
nobpe po3uMHHA y BOAi, COJIOAKA HA cMakK. ¥ BiIbHOMY
cTaHi BOHa MicTHThCA B GaraTbox (pykTax, 30KpeMa y
BUHOIpaAi (3Bi/iCH HasBa TJIIOKO3W — BUHOTPAJHUN Iy-
KOp), Y Mely, € BOHA i B KOpPiHHI, JHUCTKaX i KBiTKax
POCJIHNH, y KPOBi MoauHM i TBapuH (61u3bko 0,1 %).

Ximiuni BracTHBOCTI rimokosu. OCKiJIBKH MoJeKyJa
IVIIOKO3H MICTUTh (QYHKIIOHaJbHI ajabaerigny i rigpo-
KCUJbHI I'PDYIM, MOXKHA IPUIYCTUTH, IO IId PedYOBHHA
BCTyImaTUMe B peakiii, XxapaKTepHi s aabaerigis i 6ara-
TOATOMHUX CHHPTIB.

® [purapaiTe, sika peakuis BUKOPUCTOBYETLCA ANS PO3Ni3Ha-
BaHHS OaratoatoMHUX CrnuvpTiB. Ski 03Haku Uiei peakuii?

Jdk GaraToaTOMHMI CIIMPT IJIIOKO3a pearye 3 Tifpo-
Keujgom kynpymy(II).

Aavopamopna povoma 6

B3aemogpis rnokosu 3 rigpokcugom kynpymy(ll)

Y npobipky HanuiiTe 1 Mn poaunHy rigpokcuay HaTpilo i 4o-
AanTte kinbka kpanens po3ynHy cynsdarty kynpymy(ll). Cnocre-
piraite yTBopeHHs ocaay rinpokcuay kynpymy(ll). lo ocany no-
AaviTe po34uH rnoko3n i cymiw 36osTante. CnocTepiraiite yT-
BOPEHHSI NPO30POro PO34nMHY CMHBLOTO KONbOPY (PIBHAHHS pe-
akuji He 3anncyemo Yepes CKNafHiCTb ByaA0BU NPOAYKTY).

Jx anpperim raokosa BeTymae B peakIlilo «CpibHOTO
Asepkaiar, pearyioud 3 aMiauHUM PO3YMHOM OKCHIY ap-
rearymy(I).

& TMpuvragante noaibHy peakuilo OUTOBOro anbaerigy. 3anuwith
PIBHSHHA peakLiii.

Y nift peaknii aipgerigHa rpyna III0KO3M OKHCHIO-
€ThCA A0 KapOOKCHJIBHOI:
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O (0]
CH:OH—(CHOH)4—C/< + Ag,0 - CH:OH—(CHOH)4—C/: +2Agd
H T'nokoHOBa KucjoTa OH
Cepen XiMiYHHX BJIACTHBOCTEH TJIIOKO3M YU He Hal-
BaXKJIHUBIIIUMHY € peakiil Opoxinasa. Ile Takuit Bug XimMiunol
B3aeMojil, mo BigOyBaeThbcA IIiJ BILIMBOM KaTajiszaTo-
piB — (epMeHTiB, AKi BUPOOIAIOTECA MiKpOOpPraHisMaMu.
Hanpuknazx, nmig BoimBoM (epMeHTIB APiXKIKIB Ta 0e3
JOCTYIy TOBITPA TIJIIOKO3a MOXKe IIepeTBOPIOBATHCS Ha
€TUJIOBUH CIIUPT — BiAOyBAEThCA CIUPTOBe OPOMiHHSA.
IIponec MoKkHa CIPOIIEHO BUPA3UTU TAKUM DiBHAHHAM:
dhepmeHT

CeH,,0¢ ——— 2C,H OH + 2C0,T

Bimomi # iHmri Bugm OpoAiHHSI, HAIPUKJIAL, MOJOYHO-
KHcJIe, MacasgHOKUce, riainepuHoBe. Ilig aiero MoaouHO-
KHCJIUX OaxkTepiil III0KO3a MEePeTBOPIOETHCS HA MOJIOYHY
KHUCJIOTY CH3—(|:H—COOH. Ileit mpouec mae Mmicie Imij 4ac

OH
CKHCAaHHA MOJIOKa, KBAIIeHHA KaIyCTH, CHJIOCYBAaHHHA
KOpMIB AJs Xynmobu.

3acTocyBaHHA Ta 0i0J0TiYHEe 3HAYEHHSA IIIIOK03u. JIro-
CBKUI OpPraHi3M JIErKO 3aCBOIOE IVIIOKO3Y i BUKOPHUCTOBYE
il AK mPKepeJso eHeprii, 110 BUALISAETHCS BHACTIOK OKHC-
HeHHs IJVIIOKO3W B KJIITHHAX opra”ismy. CymapHO 1eit
IIpoIlec MOXXHA BUPA3UTHU PIBHAHHAM:

CeH; 504 + 60, —> 6CO,T + 6H,0;
AH = —-2,87 - 103 x]lx/Mo7b

SIK moXMBHA peYOBHUHA I'JII0K03a BUKOPUCTOBYETHCSA B
MeJIUIINHI JJIS TiATPUMAaHHA KUTTEAIAIBHOCTI ocaabieHo-
ro opragiamy. Ii po3unH yBOAATH MPAMO B KPOB, OCKiIb-
KU caMe BOHA IEePEHOCUTH INIIOKO3Y 40 KJIITUH OpraHismy.

I3omep riaoko3u GppyKTO3a MAaE TY caMy MOJEKYJIAPHY
dbopmyny CgH;50¢, ane immy ximiuny 6ymoBy. Bmxonu-
HUH MeJ] CKJIAJaEThCA IIepeBa*XHO 3 I'VIIOKO3HU 1 GPYKTO3U.
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3aBaaHHa oNs CaMOKOHTPOSIO

70. Sk BM po3yMmiETe Ha3By «BYrnesoau»?

71. 'noko3a HanexuTb [o:

(1) kucnoT; (2) anbperipis; (3) anbperingocnupTie; (4) cnupTis.

72. Y 4yomy nonsrae noAibHICTb rNiokoau i raiuepuHy? Miokoaun
N auetanbaeriny? 9k 4OBECTU ue AOCAIAHUM LWASXOM?

73. fke, Ha Bawy AyMKY, 3HAYEHHSI MAKOTb NMPOLECH BPOoaiHHS
rnoKo3n?

74. Y pesynetati 6poaiHHa rnioko3u macow 90 r yTBOpuBCS
etaHon macoto 36,8 r. fAkuii nNpakTU4HWI BUXiA eTaHony? FAkoro
06’emy Byrnekucnuin raa MoxHa 3ibparuv, sKWo noro sTpatu cra-
HOBNATL 25 %7

75. BuaHayte OKMCHMK i BIOHOBHWMK Yy peakuii «cpibHOro
Asepkanar.

76*. AnbperioHa rpyna rnoko3u MOXe BiAHOBUTUCS A0 cnuvp-
TOBOI, Y LbOMY Pa3i yTBOPIOETLCS LWECTUATOMHUIA CNUPT CopbiT. BiH
BUKOPUCTOBYETHLCS K 3aMIHHUK LyKPYy NPV 3axBOPKOBAHHI Ha Ai-
abet. Cknafite PiBHSHHA peakuii BiAHOBNEHHS FIOKO3MW.

77*. TIOACHITb B3aEMO3B'A30K MiXX OpraHiYHUMM i HeopraHiYHu-
MU peyYyoBMHaAMUM Ha npuknaai rnoko3u. Cknaagite cxemMy nocniaos-
HUX XIMIYHUX NEepPeTBOPEHb.

§ 10. CAXAPO3A

Cxnax monexkynu caxaposu. J[o Kiacy BYIJIeBOAIB Ha-
JIEXKUTH TAKOXK caxaposa, abo O6ypaxoBuii, abo TpocTHH-
HUi nykop. Monekynsapra dopmyna CysHys0q1.

Monekyna caxapo3u CKJIAJAEThCA i3 3aJTUIIKIB TIJIIO-
K03¥ 1 GpyKTO3H, i3 IUX PEYOBMH BOHA CUHTE3YETHCA Y
IIPAPOJi:

CeH 1506 + CgH; 906 —> Cy5H,,04; + Hy0

T'irokosa dpykKTosa Caxaposa

®iznyni BracTuBocTi caxaposu. Ile GesbapsHa Kpuc-
TaJiyHa pevYoBMHA, COJIOAKA Ha CMakK, A00pe PO3YMHHA Y
Boxi. Ilig wac marpiBamHs mo 190—200 °C xpucrammn
IJIaBJISATBLCA, PO3IJIaBjJeHa Maca Iicias 3aCTUraHHA YTBO-
pIOE Kapamelb.

Caxaposa MicTUTBCS B pocaMHax, ocobauBo 6araTo ii B
KOpeHeIIogax nykposoro 0ypsaky (16—20 %) ra crebiaax
nyKpoBol TpocTuHU (14—26 %).
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BYHI'E
MHKOJIA AHAPIHOBHY
(1842—1915)

YkpaiHcbkuii XiMik. 3akiHunB KHTBCbKHH
yHiBepcuTeT, npodecop UbOro HaBuaJbHOro
3aksiany. [IpawtoBas y ranysi enekTpoximii Ta
XiMi4HOT TexHomorii. JlocniaxyBae enekTpo-
7i3 PO3YMHIB HEOPraHiuHMX I OpraHiuHMX
CMOJYK, YJOCKOHAIMB METOAWKY Tra30BOro
aHani3y. BuBuae npouec BUpOOHHLTBA LyK-
py 3 LyKpoBOro Oypsiky Ta yMOBH nepebiry
uboro mpouecy. 3pobuB 3HauHMI HayKOBHH
BHECOK Y PO3BHMTOK BITYM3HAHOI LyKPOBOI
TIPOMHCIIOBOCTI.

JMobyBanusa caxaposu. Caxaposa y BUIIALL TPOCTUH-
HOTO IIyKpPy OyJa Bifoma y cTrapojaBHi Yacu 1 BUKOPHUCTO-
ByBajlacsa SK JiKyBaJdbHUHA 3acib. BaTbkiBOIMHOIO IYKpPY
BBaXKaroTh IHgiro. ¥ €Bpomi IyKop-cupensb i3 IyKPOBOI
rpocTuru 3’sBuBcsa B X VI cT., a 3 ykpoBoro 6ypaky 6ys
Bupinenuit ymepmre B cepeguni XVIII cr.

Vkpalna HaJIeXUTh [0 HaWOLIbmuX y cBiTi BHUpPOO-
HHUKIB IIYKPY.

OcKinbKM caxapo3a — IiHHUNA Xap4YoBUM NPOAYKT, il
n00yBalOTh y BeJHKid Kigbkocti. [loOyBaHHA moadArae y
BUaieHH] 11 3 IPUPOAHOI CUPOBUHU, HAIIpUKJAJ IIYKPO-
Boro OypsiKy, OUHILleHH] Ta KpucTraiiszanii npoaykry. Iaa
IbOTO HacaMmIlepe] MHUIOTH 1 IOJAPiOHIOIOTH KOpPeHeILJIoAH,
noriM 06pobIAITE Macy rapAadoi Boxowo. Sk mobpe pos-
YUHHA Y BOJ1 CIOJYyKa caxapo3a IepexXoJUTh y PO3UMH.
BuconomxeHu 3aJIUIIOK (KOM) BUKOPUCTOBYETHCA [OJIA
roxiBai xymobu. I[o6 OYMCTHTH PO3UMH caxXxapos3u, HOro
crepiny o0po0GJATh BAIHAHUM MOJIOKOM, a IIOTIM IIPO-
[IYCKAOTh KpPidh HHOTO BYIVIEKUCJAHI ras. B ocaml sanm-
mIacThCA KapOOHAT Kajbllilo, a IPO30pHH PO3YHH 3He-
6apBa0I0TE, 00pobasaioun oxcugoMm cyabdypy(IV). Hamri
pPO3UYMH BHIIAPIOIOTH, CaXapo3a KPUCTANI3yeThCA — YTBO-
plOeThCA IyKpoBuil micok. ITo6iYHI NPOAYKTH KpHCTali-
3anil — maToka i Meyisica — BUKOPHCTOBYIOTBCA JJIA BU-
poOHUILITBA APIXKIKIB, €TAHOIY, KOHJUTEPChKUX BUPOOiB.
IIl1aX0M ITOBTOPHOTO PO3YMHEHHS 1 KpHcTaaisamnli oTpu-
MVIOTh IyKop-padinazn, mo mictutre 99,9 % caxaposu.

Bak/JIMBUM IIOKAQ3HUKOM [ BHPOOHHUIITBA IYKPY €
nyKpucTicTs Oypaky. CeneKnioHepu IpaliolOTh Hal BHBe-
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JeHHSIM COPTiB IIi€l KYJbTYPHA 3 BUCOKUM BMiCTOM IIYKDPY.
IlyxpucricTs BTpadaeThcs B pasi TpuBajgoro sbepiranus
KODeHeIlJIOAIB, a TOMY Ha IYKPOBHUX 3aBojJax Hamara-
IOThCA MEePepodIATH 1X AKOMOra IIBUAIIE.

3aBaaHHa /19 CaMOKOHTPOSIO

78. Cknapitb 3aranbHy cxemy BUPOOHUUTBA LYKPY.

79. Hki NnobivHi NPOAYKTU LUYKPOBOro BUpoOHuuTea? [e ix Mox-
Ha BMKOpPUCTOBYBaATU?

80. Yu HanexuTb BUPOOHMLTBO LIYKPY A0 XiMIYHUX BUPOOHULTB?

81. YoMy UyKpPOBapiHHA HanNeXwTb 00 CE30HHUX BUPOOHUUTE,
afke KopeHennoau mMoxHa 36epirati npoTarom yciei aumu?

82. MacoBsa 4acTka uykpy Yy ckasHuUi 4awo (250 mn), kyau
nokanu ABi YalHi NOXKM LYKPY (MO 8 r y KOXHi), CTAHOBUTb:

(1) 7,8 %; (2) 12,8 %; (3) 3,2 %; (4) 6,4 %.

83. #kwo y Bawii MICLUEBOCTI BUPOLLYIOTH Y1 NepepobnsioTs
LyKpoBi Oypsikn, po3kaxiTb Mpo ue.

§ 11. KPOXMAJIb

Ckaax i 6ymoBa MoJseKyau Kpoxmaumiw. Ckiajg mole-
KyJu Kpoxmanarw Bupakaerbca ¢popmynaoio (CgH;oO05),.
Ile npupogHUit oJiMep, 1[0 CHHTE3YETHCS B POCIUHAX 3
IVIIOKO3U 3a pPeakIli€ro:

nCgH,,05 —> (CgH405), + nH,0

[ToniMepHi JaHIIOIM KPOXMAaJI HEOZHOPiAHI, ceper
HUX € JIIHIHHI 1 posranyskeHi, foBmi i koporii (maa. 10).
Yucno JaHOK y moJiMepi CTaHOBUTH Bif ofgHiel mo m’aTu
THCAY.

Kpoxmaas MicTUTBCA B yCiX pocimHAX, a B JeAKUX —
y BeJMKiH KinbkocTi. Bysnsbu KapTomii MicTsAThE 3a Macowo
Bix 12 mo 20 %, mmenuus — 57—75 %, puc — 62—
80 % kpoxmaisro. BiH HAKONMUYYETHCA B POCIAMHAX 1 BU-
KOPHUCTOBYEThCA HUMH SK [PKepesio eHeprii, HeoOXigHOI,
HANIPUKJIAJ, JJIsi IPOPOCTAHHS HACiHHS.

®dizuuHi BIacTHBOCTI Kpoxmaiai. Kpoxmans — Oiauii
aMOp(hHHUHU ITOPOILIOK. ¥ XOJOAHIN BOJi HEPO3YMHHUIL, Oocimgae
Ha [HI IOCYAMHU, y rapad4iil BoAgi HabpsAKae, yTBOPIOIOYU
KJeicTep. ¥ IbOMY MOXXHA IE€PEKOHATUCh HA JOCIiAi.
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6

Mau. 10. Bygosa mosiMepHHX JIQHITIOTIBE KPOXMAJIO:

niniiiga (a) i posranyxena (6)

Jlabopamopna podoma 7

BigHoWeHHA KpoXmManio Ao Boau

Y npobipky HacunTe TPOXW Kpoxmanio, nobaste X0noaHoi
Boaun. Poamiwante cymiw, ganTte i Bigctostuca. Lo cno-
cTepiraeTbea? Yn po3ynMHUBCS KpOXManb Y XONOAHIA BoAi?

3akun’aTtiTe BoAy Yy CKnsHuUi. Bunuitte cymiw i3 npobipku,
nepemiwyioun, y rapsdy soay. Lo cnocrtepiraetbeca? 3pobith
BUCHOBOK MPO BIQHOLIEHHS KPOXManio A0 BOAW.

36epexiTb KpOXManbHWiA KNecTep Ans HaCTynHOro Aocniay.

Kpoxmane Mo)kHa A00yTH 3 KapTOIIi MeXaHIYHUM
cuocobom. PoarnsgepTe ManoHOK 11. 3epHa KpoXMasio
IJIABAIOTh ¥ KJIITHHHOMY COKY, 1X MOXXHa BHJAJIUTH 3BiJ-

Man. 11. 3pi3 KapTONMJIMHU IIif
MiKpPOCKOIIOM
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. [ mpOro KapTOILIIO
OApPiOHIOIOTH, TPOMUBAIOTE
BOJOIO i BigmimkyioTh. Pa-
30M 3 BOZOIO KpOXMaJb IIPO-
XOJUTH KPi3k CHUTO, BiICTO-
wersed. [ToTiMm Bogy 3amuBa-
IOTh 1 IPOAYKT BUCYIIVIOTh.

Bionoriyune 3HaYeHHSA
KpoxMmaxrw. HaxonmuyeHui
POCIMHAMM KpPOXMaJjb PO3-
HIeIIIETBCA i  Ji€r0



(bepMeHTIB 3 yTBOPEHHSAM IJIIOKO3W, y Pe3yJbTaTi OKMHC-
HEeHHs AKOl BUBLIBHIOETHCA eHeprisa. AKmo pocauHu 3a-
1acarTh eHeprilo y BUINIAALI KPOXMAaJ0, TO TBADUHU —
BUTIAAL IIiKOreHy (BYIJIeBOAY, OGJM3BKOr0 3a CTPYKTY-
poro go kpoxmanio). ITponec 3acBOeHHS KPOXMai IOYH-
HAEThCA 3 POTOBOI IOPOXKHUHM, 3 HOro TiApodidy Irifg
BIUIUBOM ()epMEHTIB A0 IJIIKO03u. HaJIuIKu IJII0K03H
BiIKTafalOThCA B NEYiHIll ¥ BUTJISAL «3aIaCHOr0» BYTJIEBO-
Ay TJIiKoreHy. ¥ pasi motpebu, Hanmpukaazg mij yac ¢izuy-
HUX HABAaHTaXX€Hb, I'IIKOTeH IePeTBOPIOETHCH, SAK KPOX-
MaJb y POCJMHAX, Ha IVIIOKO3Y, IO XUBUTHL OpPraHisM.

Temnep BM 3Hae€Te, IO B JIOACEKOMY OpPraHiami eHepris
3amacaeTbCsd y BUNNIAAL KUPIB Ta BYTIVIEBOAIB 1 BUBLIBLHIO-
€TbCA I Yac Ix okucHeHHsA. Ha aymKy ¢axiBiis, eHepre-
THYHI IOTpe0H JIIOJUHU [IOBUHHI 3a0BOJbHATUCA Ha 60 %
3a paxyHOK POCJIMHHOL 1>Ki, 30KpeMa OBOYiB i (hpyKTiB.

Ximiuni BaacTuBocTi Kpoxmaumio. Ilpomec rigpouisy
MOXHA BIITBOPHTHU B JlabopaTopil, IPOKUII’ ATUBIIA KPOX-
Majb 3 BOJOI0 3a HAsIBHOCTI cyinabdarTHOL Kucaoru. [[o
KO>XHOI MOHOMEPHOI JIJAHKH KPOXMAJIIO IIPUEAHYETHCA MO-
JleKyJa BOJAM, IIOJIMEpHHUI JaHIIOT pPO3PUBAETHCSH, 1
YTBOPIOIOTHCA MOJEKYJIHN TIIIOKO3MU:

(C6H1005)n + nHzo — nCGH1206, abo
...S—CGHloos%cﬁHmosg-cﬁHmo,i—...—> nCgH, 5,04
H-OH H--OH H-OH

® [puragante, SkMM cNOCOBOM MOXHA BUSIBUTU HASIBHICTb IO-
KO3 B PO34UHI?

Hagenene Buine piBHAHHS peaknii — cymapHe. Ha-
cupaBii riposid BiAOyBaeTHCS IOCTiZOBHO, 3 YTBOpEH-
HAM NPOMIXHHUX INPOAYKTIB — AEKCTPUHIB, fAKi MaioTh
MEHIIy, HiK Yy KPOXMaJII0, MOJIEKYJISAPHY Macy. Bapinua i
CMa)XeHHs KapTOIJIi, BUNIKaHHA XJiba, mpacyBaHHS Ha-
KpoxMaJjieHol OiIM3HM MOB’A3aHi 3 YACTKOBUM TifpoJizomM
KPOXMaJIio 1 yTBOPEHHAM AeKCTPUHIB. ¥ cKaami ixi gek-
CTPUHHU 3aCBOIOIOTHLCS OPraHi3MOM JIeTIIe, HijK KPOXMaib.

XapakTepHOIO XiMiYHOIO BJIACTHBICTIO KPOXMAJIIO € pe-
aknisa 3 HojgoM (HoA-KpoxXMasibHA peakxIlis).
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Jlabopamopna poéoma 8

B3aemogia kpoxmanio 3 noaom

[o sazpanerigb NPUroTOBAEHOr0 KPOXMasbHOrO Kiencrtepy
noaanTe KpanavHy CnMpTOBOro po3yuHy noay. Cnoctepiraite
nosiBy CUHLOro 3abapBneHHs.

Lla peakujis BUKOPUCTOBYETLCS OS1 BUSIBNEHHS KPOXManto
abo noay.

3acTocyBaHHA Kpoxmamio. IIpomMiskHI npoagykTH rigpo-
Ji3y KPOXMa il — CyMiIl JeKCTPHUHIB i1 riiokosu (maro-
KY) — BHKOPHCTOBYIOTH Y KOHJIUTEPCHKil NPOMUCJIOBOCTI
JUIsi BUTOTOBJIEHHSI IIYKEPOK, AOAAIOTH Y TiCTO AJsA BHUIIi-
KaHHA npaHUKiB. Kpoxmanbs € CHPOBUHOIO sl BHUPOO-
HUITBA €TUJIOBOrO COUPTY. 3 I[I€I0 METOX KpOoXMaJb Mif-
JaloTh TiApoJi3dy, B pe3yJabTaTi YTBOPIOETHCA IIIOKO03a,
siKa JlaJdi 3a JOIOMOTOK CIIMPTOBOTO OPOAIHHS IIepeTBO-
PIOETHCA Ha €TaHOJ.

V TeKCTHUIBHINl IIPOMUCIOBOCTI BUKOPUCTOBYIOTH KPOX-
Madb AJs1 NMPOKJEIBAaHHSA TKAaHWH, y IallepoBil — pusa
CKJICIOBAHHS Tallepy i KapToHy, V MeJWIUHI — JJIS BHU-
FOTOBJIEHHsSI TIPMCHUIIOK, HACT, KaICcyJ OIS JiIKapChbKHUX
mperaparis.

3aBaaHHs a1 CaMOKOHTPOSIIO

84. CxapakTepuaynTte Kpoxmanb K NpUpoAHUA nonimep. Y Yomy
MOro BiAMIHHICTb Bif yXe BifOMWX Bam nonimepis?

85. Ha akux BnacTuBOCTAX kpoxmanio 6a3yetbca noro aoby-
BaHHA 3 kaptonni?

86*. Maca rnwoko3un, nobytoi 3 kpoxmanto, Ginbwa 3a macy
BUXiOQHOrO NPoAYyKTy. MOACHITL YoMy. Y1 y3roaxyeTbes ue i3 3ako-
HOM 30epexXeHHsi Macu pevyoBUH?

87. YuM 3yMOBNEHE YTBOPEHHSI CMa4YHOi CKOPUHKW Ha xnibi?

88. YoMy [OEKCTPUHM 3aCBOIOIOTLCA OPraHiaMOM neriwe, Hix
Kpoxmanb?

89. 3aBAsiky OKUCHEHHIO XUPIB Y OPraHiamMi BUOINAETLCSA BABIYi
6inblue eHeprii, HiX Nia Yac OKUCHEHHS BYrneBOAiB. fke 3Ha4yeHHs
Mae us obcrtaBuHa AN NiATPUMAHHSA HOPManbHOI Macu Tina?

90*. MoKo3a HanexuTb A0 MOHOcaxapuai, a Kpoxmasib —
nonicaxapua. MNMosICHITL Lt TePMIH.

91. BunpobyiTe Ha HasBHICTb kpoxmasni GOpOWHO, Neymeo,
3yOHUIA NOPOLLOK, KOCMETUYHY nyApy TOLWO.
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§ 12. OEJHOJIO3A

Ckaan i OymoBa MOJEKya Lenroo3M. I3 JaHOK CKaaay
—CgH1005—, Takoro camoro, AK y KpoxmaJrwo, nobymoBa-
Hl JIAaHIIOTOBI MOJIEKYJH I1HIIOrO TPUPOLHOrO IIoJime-
Py — Les10J1037, ab0 KIITKOBMHH.

Ilemronosa (Bix sar. celula — xKomipka) Ay»Ke TOIIH-
peHa y NpUpOAl, OCKinbKM 3 Hel moOymoBaHi 060JOHKH
POCIMHHUX KJITHH. fIKIIO KpoXManab — A’KepeJsio eHeprii,
TO Ieai0J03a — OyAiBebHUIT MaTepias pocaud. PocauH-
Hi BoJIoKHA (6aBOBHAHI, KOHOIUISAHI, JJIAHI) 1 fepeBUHA HA
45 % ckiamamThCA 3 Mear003u. Malie YuUCTa 111101034
BigomMa BaM y BHIJIAALI BaTH i (inbTpyBaibHOrO mamepy.

S0BHIIIHA pPISHUIA MiXK IUMH BOJOKHAMH 1 KpOX-
MaJjieM OYeBHJHa, Xoda II0JIMepHi JIAaHIIOTH KPOoXMaJio i
[ea10J1031 NMoOyJOBaHI 3 OZHAKOBUX JAHOK. Y 4YOMY XK
npuynHa BigminHocTi? BifnmoBigs ogHO3HAaUHA — Y CKJIAa-
Al Ta Oya0oBl MoJeKyJI. 3arajabHa (opmyJia Ieaioo3d, AK
i kpoxmamio,— (CgHyO5),. Amre cryniap moaimepusanii,
MOJIEKYJIIDHA Maca Iejoso3u Habarato 6inbimi, Hix y
KpoxMaJsio: n ctaHoBUTH 10—14 Tucsu, BigHOCHaA MoJe-
KyJsapHa Maca — KilbKa MiJIbHOHIB.

Kpim Toro, sik Bam
BijloMO, MOJIEKYJIN
KpOXMaJIl0 MaioTh Ji-
HIHY 1 posraiykeHy
CTPYKTYpH, a MOJIEKY-
JH IEeJII0JIO3UM HUTKO-
nomibui, giHidHi, ye-
pe3 Ile BOHHM MOXXYThb
YTBOPIOBATU BOJIOKHA
(man. 12).

€ me i iHIIL CcyT-
TeBL 0COOIMBOCTI BHYT-
pimubOi OymoBH, sKi
MH He pO3rJIAJaEMo,
aje siKi TaKOXK 3YMOB-
JIITH  BiAMiHHOCTI
MIXX KpoxMmaJieM i me-
JIIOJIO3010.

Man. 12. 3piz 060J0HKH POCIMHHOI
KJITUHH Mif eJeKTPOHHUM MiKpOCKO-
oM (BMAHO BOJIOKHHUCTY CTPYKTYpY lie-
JIIOJI03H)
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XimiuHi BIacTuBoCTi wmexrono3u. Ilenro103a OKUCHIO-
€TbcA (TOPUTH) 3 YTBOPEHHAM BYIJIEKHCJIOTO a3y Ta BOAU
1 BUAiLIeHHAM eHeprii:

(CeH1¢05), + 6n0, —> 6nCO, + 5nH,0; AH <0

Ilig wac cnanroBaHHS AepEeBUHH Bif0yBacThCA caMe I
peaxkmis.

Ak 1 Kpoxmasb, IeaIJ03a 3a3HAE TiApodidy I yac
HarpiBasHsA 3 po3b6aBJIEHHMHU KHCJIOTAMU, IEPETBOPIO-
I0YHCh Ha TIoko3y. CymMapHe DiBHAHHA peakifii:

(C6H1005)n + nHzo =) nC6H1206

VY yHHUX TBapWH i B TepMiTiB y opraHax TpaBJIeHHSA
moif BOIMBOM (epMeHTIB BigOyBarThCA TiApoJis KIiT-
KOBHHHU 1 11 3acBoeHHsA. B opranismi J0fuHA meJiososa,
CIOJKHATA HE 3 POCIMHHOIO IKel, He TifpoisyeTrncs,
OT>Ke, He 3aCBOIOETHCH.

® [purapaitte 3 kypcy 6ionorii MIOAMHU, SIKe 3HAYEHHS Mae
KNITKOBMHA ANA TPaBNEHHS.

Ilemrosr03a 3a3HAa€ YaCTKOBOT'O TifpoJiidy Wijg yac cH-
JIOCYBaHHS COJIOMHU, KYKYPYA3U TOINO, TaKi MPOAYKTH €
IiHHUM KOPMOM [JIsI CiIbCHKOTOCIOJAapChbKUX TBAPHH.

Y pesyiawsTaTi HarpiBaHHS JepeBHHH 0e3 JOCTYIY IIO-
BiTpa BifOyBa€ThCs PO3KIATAHHS LEJII0JI03U 3 YTBOPEH-
HAM [[epeBHOT'O BYTiJJIsA, METAHOJY 1 pAAY IHINMUX IIHHUX
OKCHT'eHOBMICHHUX CIIOJIYK.

3acTocyBaHHA 1ed0a03u. Llen103a 3acTOCOBYETHCA
y BUIIAAL fepeBUHH (Ha3BiTh, Je caMe), TKAHUH (AKUX?),
3 Hel BUTOTOBJAIOTh Hamip. Yce Ile ae 3MOr'y CTBEPIKY-
BaTH, 110 CydYacHa IUBiIi3anis 3HAYHOIO MipOI0 3a/IeXUTh
BiJ[ I1eJII0JI03M1.

IITo6 BuroroBuTH Hamip i3 memnrsiosu, il Tpeba crnepmry
BUALIUATA 3 JgepeBUHU. [[JIS IBOro 3aCTOCOBYIOTH CIIEIli-
aJIbHI PEYOBUHH, IO PO3UYMHSIOTH CYIIYTHI KOMIIOHEHTH,
ajle He PO3YUHAKTH ILEJI0JIO3y, AKY MOXKHa BUILIUTH
(inmeTpyBaHHAM.

Benmuka KigbKicTh IIHHUX DPEUOBUH YTBOPIOETHLCA B
pea3yabTaTi XiMiuHOI Iepepobku nesono3un. Cepeg HUX —
IITYYHUH IIOBK, BUOYXOBI PEYOBWHU, CIIUPTH.

Y Oiomaci pOCJIHMH, OCHOBHHM KOMIIOHEHTOM SKOI €
meamJio3a, Ha 3eMHIM KyJai B3aollaj)keHa BeJddye3Ha
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KinTbKicTh eHeprii. BuaBnserses, 0 eHepriro MoXHa BU-
BIJIBHMTH, BHKOPHUCTOBYIOYHM IPOAYKTHU IepepobKu Oio-
macu. CyyacHa Hayka poariasjgae Ii SK NepCIeKTUBHY
CHUPOBHUHY [ A0oO0yBaHHA BYIVIEBOAHIB Ta iHIIMX opra-
HivHUX pedvoBuH. Ile mocaraerscsa Merogamu 6ioTexHOIO-
rii, mo nepesnbaualoTh BUKOPHUCTAaHHA (epMeHTiB (6ioxi-
MiuyHEX KarajizaTtopiB). [JoOyTi TaKMM YMHOM NPOAYKTH
IIOKH 110 MAalOTh IIOPiBHSAHO BUCOKY BapTiCTh, ajle B Maii-
OyTHBOMY 10 HA()TH, IPUPOTHOTO rady i Kam’SHOro BYTriiias
AK [JKepes OpPTaHiuYHUX CIOJIYK AOMACTHCSA e i 6iomaca.

3aBAaHHa aNs CaMOKOHTPOSIO

92. lMopiBHanTte cknan i OynoBy KPOXManio Ta Lesonosu.
Cknapite NOpiBHANLHY TabAMULLO.

93. [MosiCHITL NPaKTUYHE 3HAYEHHS peakLii riaponisy Lenonosau.

94. kMM WNSXOM, Ha Bally AYMKY, MOXHA NepeTBopuTU KAiT-
KOBMHY Ha eTunosuii cnupt? Aki peakuii BiaOyBalOTLCSA NpU LbOMY?
CknagiTtb ix piBHAHHS.

95. |HoAi MOXHA 3YCTPITU HENPAaBUNLHE BXWUBAHHA TEPMiHA «BY-
rnesoau» 3aMiCTb «BYrneBOAHI», i HaBnaku. MOSICHITL Ui TEPMIHK.

§ 13. AMIHHA

fAx Bam y’kxe BimoMo, 0 CKJIaAy OpraHiYHUX PEYOBHH
MOXYTh BXoAUTH aTomMu Hitporeny. Ilasi B BHUBYATH-
MeTe HaWBaKJIUBINIi 3 HITPOreHOBMICHUX CIIOJIYK: aMiHU,
aMiHOKHCJIOTH, OiIKH.

Cknax i OymoBa MOJEKyJI aMiHiB.
AMiHM MOXHa po3rnapaTh siK NoxiaHi amiaky NH,

B MOJIeKyni SIKoro oauH abo kinbka atomis Mgporexy
3amilleHi Ha BYrneBOAHEBUWA pagukan.

Hanpuknan:
H H CHg
H—Ill—H HgC—-I\II—H H3C—I\II—-CH3 H3C—111—CH3
Awmiak Merunamin HOumernnamia  Tpumeruaamin

Mu posrigzaTAMeMO TaK 3BaHi NepBHHHI aMiHM, B
AKUX MICTUTBCA (yHKNioHanbHa amiHorpyma —NH,.
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SIK110 Byr/I€eBOAHEBUIL paguKaJj IO3HAYNTH JIiTepoio R, To
sarajbHa (hopmyna aminie 6yze R—NH,.
ITopiBHAEMO eneKTpoHHI (hopmyau amiaky NHj i me-
Tunaminy CHz—NH,:
E-.I H
H:N:H H3C:N:H

B o6ox nmux cmonykax atrom Hitrporeny BoJsosie Hemo-
IiJIEHOIO IIapoOI0 €JIeKTPOHIB, M0 BIIJIMBAE HA BJIACTUBOCTI
Pe4yoBUH.

@ [puraganTe, aki xiMiyHi BNaCTMBOCTI amiaky 3yMOBNEHi HasB-
HICTIO HEnoAiNeHoi enekTPoHHOI napu B atoma Hitporery.

®izuuni Baactusocti. Cepen amiHiB € rasu, pifuHH,
TBepAi pewoBuHH. Hirkui amMiEM MaloTh 3amax amiaky,
PO3YMHHI Y BOJi.

Ximiu"i BIacTuMBOCTI. 3BajKarwuu HA MOAiIOHICTE Oy-
IOBH MOJIEKYJ aMiHIiB Ta aMiaky, MOYXHA IIPUOYCTHUTH
HasIBHICTh Yy HUX MOAIOHUX BJIACTHBOCTeil. 30KpeMma, B
pes3yabTaTi peakmil aMiaky 3 BOJIOI0O YTBOPIOETHCA PO3-
YMH, IO Mae JIV>KHI BaacTUBocTi. AMiHHM Tak caMO B3a-
€MOJIIOTH 3 BOmOK0. IlepeBipuMo me Ha JgocJiji.

Ilo po3umMHY MeTHJIaMiHy AOJaMoO pPO3YuH (eHOIDTA-
neiny. 3’ABIAETHCA MaJIUHOBHH Koip. OTke, MeTUJIaMiH
BUSIBJISE BJIACTUBOCTL JYTY:

+. -—
CH;—NH, + H—OH & CH;—NH;0H

3aBAAKN HAABHOCTLI HENOJiJIEHOI eJeKTPOHHOI IIapH
amiHm, AK i amiak, pearyioTh 3 KHCJOTaMHU. SIKIo a0
rasoBiABiAHOI TpyOKH, 3 SAKOl BUALIAETHCSA MeTHJIaMIH,
MiHECTH CKJSAHKY 3 XJOPHUIHOI KHCJIOTOI abo CKJIAHY
naJludyKy, 3MOYEHY KHUCJIOTOK, TO MOYKHA CIIOCTepiraTu
yTBOpeHHA 017101 XMapUHKU COJIi.

Peaknia aMiHy 3 KHCJIOTOI, AK 1 3 BOJXOIO, BigOyBa-
€ThCSA 3a JOHOPHO-aKIEITOPHUM MexaHidamoM. IIpu npomy
JI0 eJeKTPOHHOI mapu (ZOHOpA) HPHUEAHYETHCS MIPOTOH

o .

KHCJIOTH U YTBOPHETHCA ClIb:

+
H,C—NH, + H*Cl- —> H;C—NH; CI"-
Xnopua MeTHJIAMOHIIO

® [purapaite, 9K yTBOPIOETLCA MOH aMOHIl0, Ky ponb Bigirpae
HenoAineHa enekTpoHHa napa.
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Oryxe, peakiiil aMiHiB IiATBEePI’KYIOTH OCHOBHi Bjac-
TUBOCTI IIUX CHOJYK, Yepes3 Ile aMiHU Ha3UBAIOTh OP2aHiy-
HUMU OCHOBAMU.

Ak i Bci opraniuHi cmonyku, amian roparts. [Ipore na
peakiis mae gesiki ocobsuBocti. Ha Bigminy Bix amiaky,
110 TOPUTH B arMochepi KUCHIO, a HAa HOBITPI OKHUCHIO-
€ThCs JIMIIIE 3a HAasBHOCTi KaTajizaTopa, aMiHUA ropAaTh Ha
MOBiTPi 3 YTBOPEHHAM a30Ty, BYIJIEKNCJIOTO ra3dy i Bogu:

4CH,ZNH, + 90, —> 4CO, + 10H,0 + 2N,

® Y yomy nonarae BiAMIHHICTb peakuii rOpPiHHA amiHiB Ta iHWWX
OpraHiyHMXx CNonyk, WO BUBYAIMCA BaMu paHiwe?

Axnixin. ¥V pasi, konu amiHorpymna crnosy4yeHa 3 OeH3e-
HOBUM SPOM, YTBOPIOETHCS apOMATUYHUII aMiH aHIIIH:

NH,
, abo ckopoueno CgH;—NH,4

3a (pi3sMYHUMM BIACTUBOCTAMM aHiIiH — OezbapBHaA
pifuHa ONiiiHOI KOHCHCTEHI[il, MaJo PO3YMHHA Y BOJI.

XimiuHi BIJacTUMBOCTI aHLIIHY JeIlo BiAMiHHI Bij BJac-
THBOCTEH HacUUYeHMX aMiHiB. BunpobOyBaHHA pO3YMHAMU
denondraneiny i ¢iosieToBOro JaKMycy 3acBiguye, IO
aHiIiH He 3MiHIOEe 3abapBieHHA iHAMKATOpiB. Bin pearye
Junie 3 CHJIBHUMU KHCJIOTAMUY, YTBOPIOIOYHU COJi:

+
C¢Hs—NH, + HCl — CyH;NH3Cl™
Xnopup deHinaMoHiIO

Iz mporo mMo)KHaA 3pPOOMTH BHUCHOBOK, IIO0 AaHIJIIH —
cirabmia ocHoBa, HiX amiak Ta HacudeHi amim. Taxka
BiZMiHHICTE XiMiuHOI MOBEeJiHKHM, SAK BHM BiKe B3HAaETe,
MOACHIOEThCA OyA0BOI0 MoJeKyau. OueBUIHO, HAABHICTH
V MOJeKyJl aHiiriHy GeH3eHOBOrO fAApa CIPUYUHIOE IIO-
crableHHSA OCHOBHMX BJIAaCTHBOCTell. [HaKIIe KaXKy4u,
OeH3eHOBe SAAPO BIIJIMBAE€ HA aMiHOTpYILy.

IIpore Bam BimoMo, M0 BIJIMB aTOMIB Yy MOJIEKYVJIL
B3aEMHUI, OT)Ke H amMiHOrpyma BILIMBAa€ Ha OeH3eHOBe
aapo. IlepeBipumo me Ha gocaifi, MOPiBHABIIM Aif0 6poM-
HOI BoAU Ha OeH3eH i HA aHIJIiH.
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Bu morxere mpuragatu, mo OpoMHa Bojga He i€ Ha
OeHseH, a AKIO 11 A00aBUTH [0 PO3YHMHY aHiLIIHY, TO
yTBOpHOEThCA Oinuit ocan TpubpomMaHiTIiHY:

NH, NH,

Br Br
+ 3Br, —>

Br
Tpubpomaninin

Omxe, peaknil aHITiIHY MiATBEPIKYIOTH, 1[0 3aBAAKH
BIIJIMBY aMiHOTDYIIH aHIiNTIH pearye 3 OPOMHOIO BOJOI0; 3
iHmoro 60Ky, yepe3 BILIUB G€H3eHOBOIO sAApa IOCIa0JII0-
I0THCA OCHOBHI BJIACTHBOCTI aHLJIIHY IMOPiBHAHO 3 Hacuye-
HUMH aMiHaMH.

3BaXkaluyy Ha BeJIMKe TEeOpeTHYHe i IpakTUYHe 3Ha-
YeHHS aHLIIHY, PO3IJIAHEMO JIOKJaAHiIIe Horo fo00yBaHHA
i 3acTOCyBaHHS.

Hob6yBanusa anininy. OcHOBHHUU cuocib nobyBanHsa aHi-
JIiHYy — BiJHOBJIEHHSI HITpoOeH3eHYy BOJHEM 3a TeMIlepa-
typu 250—350 °C Ta HagBHOCTI KaTajizaTopa:

NO, NH,
t, KarT.

=+ 3H2 —_— + 2H20

VYnepuie cuHTe3 aHLTiHY 3 HiTpOOeH3eHY 3MiHCHUB pPO-
ciicekuit yueruit M. M. 3inin y 1842 p., Tomy peakiis
HA3UBAEThCSA peaknieio 3iHiHa. 3 TOro yacy aHiJiH cTaB
JIETKO JAOCTYIHOIO CUPOBUHOIO JUISI BUPOOHUITBA BEJIUKOI
KLJIBKOCTI PI3HOMAaHITHUX OPTraHIiYHUX PEYOBUH.

3acTrocyBaHHsS aHiniHYy. AHiJIH BifirpaB BUHATKOBO
BayKJIUBY POJIb ¥ PO3BUTKY CUHTETUYHOI OpraHiuyxoi ximiil
Ta XiMiYHOI IPOMMUCJIOBOCTI, 30KpemMa BUPOOHHIITBA aHi-
JiHOBUX OGapBHHUKIB Ta JiKapChKUX IpenapariB.

Cama HasBa aHLTiHY IOB’sI3aHa 3 DapBHUKaMM — IOro
BHnepme OyJa0 BHUAINEHO 3 IHAWUIO — CHHHOrO OapBHHKA
POCJIMHHOIrO IIOXOM»XeHHs (icm. anin — cunin). Ilepri
CUHTeTUYHi OapBHUKH Oyau nobOyTi B peayabraTi Ximid-
HUX nepeTBopeHb 3 aHiTiHy. IlocTymoBo BiH craBaB
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OCHOBHOIO CHPOBUHOIO /JIsI CHHTe3y IiHINWUX OapBHUKIB,
10 AiCTaJX HA3BY QHIJNIHOBUX.

PosBuToxk aniIiHOGaApOOBOI HPOMUCIOBOCTI MOTPEOY-
BaB BeJHUKOl KIIBKOCTI aHUIIHY SIK BUXiTHOI CUPOBHUHH.
HaiigemeBmuii cnocib itoro mobysanus — 3 6eH3eHY, OC-
KiIbKM OeH3eH € OAHUM i3 MPOAYKTIB NepepobKu KaM’ sTHO-
ro Byriyuisa. ¥ pesyabTaTi peakiii HiTpyBaHHS OeH3eHY yT-
BOPIOETHCS HITpoOeH3eH, AKUI 3a peakIliero 3iHiHa BiTHOB-
JIOETHCSA 10 aHlIiHy. CKJIaBCSA TaAKUH JIAHIIOT IIePeTBOPEHb:

Kam’saHe Byriuis — MPOAYKTH KOKCYBaHHSA — OeH3eH —
HITpoOeH3eH — aHLIIH — CHHTEeTUYHI aHiJTiHOBiI OAapBHUKM.

¥V nwomy JIaHIIO31 TiCHO IepemJieTeHi Teopist i mpakTu-
Ka, Hayka i morpebu mpomuciaoBocTi. P0O3BHUTOK Teope-
THYHUX YABJIEHb IIPO B3a€EMO3B’SI30K Mik OyaoBOIO Ta
BJIACTUBOCTAMU OPTaHIYHUX PEYOBUH CIIPUAB 3’ sICYBAHHIO
OymoBu OGapBHUKIB, BIIKPHUB ILIAX A4 IX CHHTe3y Ta
IIMPOKOr0 BUKOPUCTAHHA. ¥ CBOIO Uepry, PO3BUTOK Ximiu-
HUX BUPOOHUIITB CTUMYJIIOBAB PO3BUTOK TEOPETHUUYHOL Op-
raniugol ximii. 3rogom O6ysa pospobiieHa Teopisfa KOJIBO-
POBOCTi1 OpPraHiyHMX PEYOBHH, IO MOB’sA3ye IX KOJip Ta
eJIEKTPOHHY OyIOBY.

Y pospobii Teopil KOJBOPOBOCTI 3HAYHA POJIb HAaJe-
JKUTh YKpalHCbKUM yueHHM, 30kpema A. I. Kinpianoy
Ta HOro y4yHsAM. 3acTOCYBaHHsS Iiiel Teopil Aano 3mory
pO3B’A3aTH TaKi Ba)KJIWBI MPAKTUYHI 3aBIaHHSA, AK CUH-
Te3 TeKCTUJIbHUX OapBHUKIB 3aJaHOT0 KOJIBOPY, a TAKOX
CTBOPEHHS CBITJIOUYTIMBUX MaTepialiB AJIst BUPOOHUIITBA
KOJIBOpPOBUX (OTO- Ta KiHOILUIIBKH.

ITomyku genieBoi CUPOBUHMU 151 IPOMUCJIOBOCTI CIIPH-
SAJA JOCKOHAJIOMY BHMBYEHHIO CKJIALy IPOAYKTIB Iepe-
pobKM KaM’sSIHOTO BYTLIIsA, cepel AKUX OYyJI0 BHUABJIEHO
faraTo IiHHUX CHOJYK, 0 TAKOXX BUKOPHUCTOBYIOTHCH B
OpraHi4YHOMY CHUHTE3I.

AmnininopapboBa nmpomMuciaoBicTs nmorpedysasa i Heopra-
HIYHUX PeYOBHH, 30KpeMa KucJor i ayris. I1i morpebu cTu-
MYJIIOBAJIX NapaJleIbHUA PO3BUTOK HEOPTaHIYHOrO CUHTE3Y.

AHiniE IPUCITYXUBCA He JWIIe IPOMUCJIOBOCTI Oaps-
HHUKIB, a ¥ (hapmaneBTHYHiN npomuciaoBocti. Cam aHixix
YMHUTH JKapO3HUIKYBAJbHY Ta 3HEOONIOBAJIbHY [IiI0, IIPO-
Teé He BHUKOPHUCTOBYETHCA AK JIKapChKHI 3acibé uepes
BHCOKY TOKCHYHICTB, a cepel OXiJHUX aHiJIiHY € Gararto
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aikiB. CTpyKTypa aHiIiHY JeXUTh B OCHOBI TaK 3BaHUX
cyabhaMigHUX mOpernapariB, J0 AKHUX HaleXaThb BLLOMi
BaM IaHazmoJt, Oicenros, 6inumil crpenmrTomua Ta Oararto
1HIIHUX.
I
HoN S—NH,
(6]
CrpenTouuz 6inmit
CTBOpeHHS HOBOTO JiKapchbKOro 3acody — Haa3BHUali-
HO KomiTka npang. I3 gecATKiB THCAY CHOJNYK JIHIIE
KIJIbKa MOXXYTh BUSABUTU (DAaPMaKOJOTIYHY aKTHUBHICTE, a
YBifITHM B MeAWYHY IIPAKTUKY — Jmire oquHUNi. [Tomykosa
pobora morpebye yuacTi BHCOKOKBadiiKoBaHuX (haxis-
1iB — XiMiKiB-cHHTeTHKiB, 6ioximikiB, (hapmakosoris, Xi-
MioTepaneBTiB, IPeICTABHUKIB TEXHIUHUX CIIeIiaJbHOCTEN.
YKpalHCBbKi BUeHI MalOTh JOCATHEHHS B CHHTE31 Meauu-
HuX npenapartiB. [lony1sapHUi HUHI TPOTUTPUIIO3HUIT 3acid
peMaHTaAuH OyJI0 CTBOPEHO 3a YYACTIO YKPATHCHKUX XIMIiKiB.

3aBaaHHsa ans CaMOKOHTPOO

96. fki cnonyku Hanexatb A0 Kiacy amiHiB?

97. Yum 3ymoBneHa 34aTHICTb MeTUNaMiHY PO34YUHATUCH Y BOAI?

98. k BinOyBaETLCH peakLlis METUNAMIHY 3 XJIOPUAHOK KUCIOTOK?

99. Cknagitb NOPIBHANBHY Tab/MLIO XiMiYHMX BNACTUBOCTEWN
amiaky ¥ MeTunaminy.

100. lMopiBHsaUTE peakuii ropiHHa amiaky 1 amiHiB.

101. Coni amiHiB MicTsTbCSt B OCceneauesomMy posconi. O6pobus-
LUK AOro Nyrom, MOXHa BUAINUTA CYMill amiHIB i BUKOPMCTOBYBATH
ix anst pocnigis. Cknafite y 3aranbHOMy BUMMaAi PiBHAHHA peakuii,
npo siKy MAaeTbes.

102. 9k NO3HAYAETLCA HA XIMIYHUX BNACTUBOCTSAX aHiNiHy BNAvB
amMiHorpynu Ha 6eH3eHoBe s4p0?

103. MNosicHiTe BNAMB BEH3EHOBOro siApa Ha amiHorpyny B MoO-
nekyni aniniyy.

104. CxapakTtepu3yinte 3Ha4yeHHs peakuii 3iHiHa.

105. fky ponb Bigirpas aHiniH y po3BUTKY XiMI4YHOI NPOMMCIIOBOCTI?

106. [ns BupoGHMUTBa aHiniHy macot 1T BUTpaTUNM HiTpo-
6enseH macoto 1,35 T Ta BogeHb 06'emom 800 M3, O6uncniTh BUXIA
NPOAYKTY 3a KOXHWUM i3 peareHTiB.

107. lMNopiBHanTe ranysi 3aCTOCyBaHHA aHiniHy i deHony.

108. lMoscHITL HA Npuknaai BUPOOHULTBA aHINIHOBUX HApPBHUKIB,
K BWU PO3yMIiETE B3AEMO3B’A30K TEOPIi | NPakTUKM.
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§ 14. AMIHOKHCJIOTH

Cknax i 6ymoBa MoJIeKyJl amMiHOKHcIOT. Bu Byke 3Ha-
€Te, IO JI0 CKJAAY POCIMHHUX 1 TBAPMHHUX OPraHiaMiB
VXOJAATh NPEACTABHUKHU TAaKUX KJAaCiB OpraHidyHUX CIIO-
JIYK, AK XXHPU Ta ByryeBoau. He MeHII Ba)KJIUBUMU AT
(pyHKIIOHYBaHHSA XXUBUX OpraHiamiB € 6inku. Ile BUcoko-
MOJIEKYJISAPHI CHOJYKH, YTBOPEHi 3 JIJAHOK aMiHOKHCJOT.

OyMKy mpo Te, IO aAMIHOKHCJIOTH € «IeTJIMHAMU», 3
SAKUX MOOyAoBaHi 6iJKM, yrepine BUCJIOBUB BULATHHH VK-
paiHcbKu# 6ioximik 1 ximik IBam fIkoBuu I'opbaueBchbKUIi.

® [purapante 3 kypcy xiMmii 10-ro knacy, ski 3acnyru nepen
HayKOK Mae Len y4eHuin.

YV yomy nmonsrae BiAMiHHICTHL aMiHOKHCJIOT BijJf BUBYe-
HUX BaMu KapboHoBuX Kuciaor? KapboHoBi KucmaoTu mic-
TATH PyHKII0oHANbHY Kapbokcuubny rpyny —COOH, a

aMiHOKMCIOTU MICTATL ABI (PYHKUIOHAnNbHI rpynu:
KapboKcuneHy Ta amiHorpyny —NHos.

fxmo B monexysi onrosoi kuciaoru CH3COOH omun
arom [igporeHy B MeTHJBHINl Trpymni 3aMmicTUTH Ha
aMiHOTpyny, YTBOPUTHLCA aMiHOOITOBa KHCJIOTA

CH;—COOH (IJHz—COOH
NH,
OnroBa KucCIoTa AmiHooITOBa KHCIOTA

EnexTporHa 1 cTpyKTypHa (GOPMYJH aMiHOOIITOBOL

KHUCJIOTH.
st g 0
H O D
H:CiC TN
H:N: ‘QH H-N OH
i H

AMiHOOIITOBa KHCJIOTAa — HAMWIIPOCTIiIIa 3 aMiHOKMCJIOT.
Cepex HUX iCHYIOTH Taki, [0 MICTATH ABI KapOOKCHJIBHI
abo nBi amiHOrpymu, apoMaTUYHI paguKaIu, FiAPOKCHIIb-
Hi Ta cyabhypoBmicHi rpymnu. [Ipuxaagm aMiHOKHCIOT
HaBeJeHi y Tabi. 3.
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TOPBAYEBCBKHUN IBAH AKOBHUY
(1854—1942)

YKpalHCbKHii yueHuid, akaaemik. Hapoaus-
cs B YkpaiHi, npautosaB y Biani, Ipasi, npo-
(ecop, pekTop YKpaiHCBLKOTO yHIBEPCHTETY B
I[Tpa3i. Haykogi npaui cTocyroThcs OpraHiuHoOl
XiMmii Ta 6ioximil. Briepuie cuHTe3yBaB cevoBy
KHCJIOTY i 3’CYBaB LITAXH il yTBOPEHHS B Opra-
Hi3Mi. BHCIIOBHB JYyMKYy Npo aMiHOKHCIIOTHHIA
ckiaz 6inkiB. 3p0OHB BHECOK Y PO3BHTOK yKpa-
THCBKOI HayKOBOI TepMiHOJOTiI. ABTOp Miapyuy-
HHKIB 3 XiMil YKpaiHCLKOIO MOBOIO.

Tabauys 3. JleAki npeACTaBHUKH aMIHOKMCJIOT

Hassa Dopmyna
Tninun (aminodnrosa) HoN—CH,—COOH
o-Ananin CHg—CH—COOH

o.-aMiHOTIPOMAHOBA
( p ) NH,

) HOOC —CHy—CHy—CH—COOH
T'nyramiHOBa |

NH,
H,N—(CH,),—CH—COOH
Jlisnu |
NH,
HO—-CHQ—(!:H—COOH
Cepii
epyH NH,
, HS—CH,—CH—COOH
Lucrein |
NH,

®izuyHi BIacTuBOCTi aminokucyaor. Ile 6e3bapBHi Kpu-
cTajxiyHi peYOBHMHM 3 BHCOKMMH TeMIepaTypaMH IJaB-
JeHHdA, 6iabIIicTh i3 HUX H0Ope PO3YMHHI Y BOMII.

Ximiuni BaactuBocTi amiHokuciaor. KapbokcunsHa i
aMiHOrpyna NpOTHJIeXKH1 3a XIMIiYHMM XapaKTepoM: Iep-
Ia € HOCieM KUCJIOTHUX BJIACTHUBOCTEH, Apyra — OCHOB-
Hux. OT)Ke, aMiHOKHCJIOTH — aM@OTepHi CHOJIyKH, BOHU
pearyioTh 1 3 KHCJIOTaMH, JyraMu.

H,N—CH,—COOH + HCI — [H;N—CH,—COOH]*Cl-
H,N—CH,—COOH + NaOH — H,N—CH,—COONa + H,0
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® [lpuraganTe, y YoMy nonsraioTe 0cobamBocTi ampoTepHNx He-
OpraHivyHMX Crnonyk, HaBeAiTb NPUKNAAN peakLuin.

HaiiBa)kTUBiIIOI 0COBJIMBICTIO aMiIHOKHCIOT € B3aEMO-
i MOJIEKYJ MiK c00010. ¥ peakIlito BCTYNAIOTh IIPOTHU-
JIeXKHI 3a YHKIIAMY rpynu: kapbokcuiIbHa rpyna ogHiel
MOJEKYJIH 1 amiHOrpyma iHmoi. YHacCJIiZOK peakIiil yT-
BOPIOIOTHCS OM-, TPU-, MOJINMENTHIH i BUALISAETHCA BOJA:

0]

| [l

HunmenTupy
O H (0] (0]
H N —CHy—C—N—CHy—C--OH + H - N—CH,—C—0H —
O H O H (0]
- HZN—CHZ——EI—IlI—CHZ—lcll—IlI—CHZ—g—OH + H,0
Tpunenrug

3B’S30K MiXK 3Q/IMIIKAMU aMiHOKHCJIOT HA3UBAEThLCS nemn-

I
mudnum 3B’A3KOM, a rpyna —C—N— nenmidHoro

zpynoro.
Came 3aBAAKM NENTUAHUM 3B A3KAM AMIHOKHCJIOTH
CIIOJIYYAIOTHCS B MOJIEKYJIaxX OiTKiB.

3aBaaHHa ang CaMOKOHTPONO

109. Chopmyniorite 03HA4EHHS aMIHOKUCIIOT, BUXOAA4YM 3 T ByA0BM.

110. Yum, Ha Bawy AyMKy, 3yMOBMIOETbLCA BaraTOMaHITHICTb
amiHoOKncnoT?

111. 9ka npuymHa amdpOoTEepHOCTI aMiHOKMCNOT?

112. Cxapaktepu3yinte noaibHi 03HaKu aMiHOKMCAOT i Heopra-
HiYHUX aMdOTEePHUX CNONyK.

113. YoMy amMiHOKMCNOTN Ha3MBaAOThL «LEKInHKaMu» 6inkis?

114. $lka peakuis aMiHOKMCNOT NEXUTb B OCHOBI YyTBOPEHH: Binkis?

115. Wo Take nentuaHa rpyna? lMNentuaHuii 38'a30k?

116. Cknapite dopmynu TpunenTuAiB, YTBOPEHUX TpbOMa
6yAb-sKMMU amiHokMcnoTamm, GopMyn sSkux HaseaeHi B Tabn. 3.
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§ 15. BIVIKHA

Bynoga 6inki. [TonimMmepHuil moginenTUAHUN JAHIIOT —
OCHOBa MOJIEKYJIH Oyab-Akoro Oinka. Ilepmri cuHTE3U 1M0O-
JimenTuaiB 3AiliCHUB HiMeubKuil yuyeHuit E. @imrep y
1903—1907 pp.

Koxen 6imok mae Habip aMiHOKHUCJIOT, CIOJIYYEHUX ¥
MeBHiM, BJIaCTUBIM TiMBKH HOMY IIOCJIiJOBHOCTI.

Bauszpko 20 amiHOKMCIOT OepyTh y4acTh y I0OOYHOBi
61IKOBHX MaKpOMOJIEKYJI, a KiJbKicTh 3’€ZHAHUX y pis-
HilfI ITOCHAiZOBHOCTI aMiHOKHCIOTHHX 3aJHUINKIB csArae
1018, MonexkynapHa Maca fedKuxX GilKiB CTAHOBUTHL COTHI
MiJIBHOHIB.

Bynmosa 0inkiB my’ke CcKJIagHA 1 3YMOBJIIOETHCS He
JIMIIIE TIOCJIIIOBHICTIO aMiHOKHMCJIOTHUX 3aJuMIKiB. [[oBri
JIAHIIOTH OiJTKOBUX MOJIEKYJ CKPYYYIOThCA Yy cHipadi,
cripasi — y Kay0KH, I[0 IeBHUM YMHOM PO3MiNIyIOThCS
y npoctopi (manx. 13, 14). Yce ne B CyKyIIHOCTI BU3HAYAE
ocobamBOCTI KOXKHOTO OinKa 30Kkpema. Yepes Taky CKaj-
HICTh PO3IMU(PYBAaHHA CTPYKTYPH HPUPOJHUX OiIKIB —
HaJA3BUYANHO Ba’KKe 3aBIAaHHA.

® [lpurapante 3 kypcy 6ionorii, WO Take NEpBUHHA, BTOPWHHA,
TPETUHHA, YeTBepTMHHaA Byaosa 6inka, 4yuMm BOHA 3ymMoBneHa?

BractuBocti 0inkiB. Binkm gy»e pi3HATHCSA MiXK CO-
0010 3a BJIACTHUBOCTAMM, II[0 3aJ€XaTh BiJ HasBHOCTL B
IXHBOMY CKJIaJi aMiHOKHCJIOT 3 Pi3HUMH (DYHKI[10HAJIb-
HUMH TpyIaM¥, 3JJaTHUMHA BCTYIATU B XapaKTepHi IJsd
HHUX peaxIiii.

arom Hirporeny

Maun. 13. ®parMeHT MOZesi MOJINENTHIHOIO JIAHIIOrA
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Mauxn. 14. Mogenb OZHOrO 3 YOTHPHOX IOJINENTUAHUX JIAH-
uioriB 6inka remornobiny (y ueHTpi — arom Pepymy)

Cepep 6iKiB € PO3YMHHI y BOAL ¥ Taki, 10 yTBOPIOIOTH
KoJIoifHI po3dunHU. [0 mepmmnx HaJeXUTh 01JI0K KypsSdoro
sainsa. CaMe 3 UM PO3YNHOM 3PYYHO IIPOBOAUTHU AOCJIiTH.

Harpiemo posumn 6inka i crmocrepiraTuMemMo, AK BiH
3cigaeTrscsa, abo geHarypye (Big nar. denaturare — To-
30aBJIeHHA NPUPOAHUX AKocTei). Came meit mporec eHa-
Typauil Mae Micue nij yac KyJiHapHOI 06po6ku 6iTKOBUX
XapuYoOBHX NPOAYKTIB — M’sica, A€nb, pubdwH.

3 ximiyHoro 60Ky [meHaTypamis — Iie pPYWHYBaHHS
CKJAJHOI CTPYKTypH 0Oinka, IO TPU3BOAUTH MO0 BTPATH
HUM Oiosoriunoi akTuBHOCTI (Man. 15). Ile HeoGopoTHMIT
mponec, caMe TOMY, HAIpHKJajJ, BUCOKa TeMIlepaTypa
HebeanmeuHa JJis JIOACBKOTO opraHiamy. IIpu mbomy 6iaku
BTpayawTh 0ioJOriuHy aKTHUBHICTh, XWBI KJIITHMHU I'd-
HyTh. Te came BigOyBaeThcsa 1 mif Aiero Ha OLIKM CHIBHUX
KHCJOT, HANpUKJIajA cyabbhaTHOI. ¥ pasi morpamisHHA
KHCJIOTH Ha IIKipy MOXKe cTaTHUCA XiMiYHMHA OmiK.

V

Maux. 15. Jenarypauis 6inka
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®IIIEP EMIJIb TEPMAH
(1852—1919)

Himeubkwii Ximik, yien BepniHcbkoi AH.
Haykogi npaui npucBsveHi XiMii ¢isionoriy-
HO aKTHBHHUX PEYOBHH.

CuHTe3yBaB psd BYIJIEBOAIB, 30Kpema
roKo3y i ¢ppykTo3y. BcTaHOBHUB, IO aMiHO-
KHCJIOTH 3B’ A3YHOThCA MiX 00010 3a 10MOMO-
rol0 MENTHAHUX 3B A3KiB, YTBOPIOIOUH MOi-
nenTuau, ynepiue no0ys aunentua. Jlaypear
HobGenisebkoi npemii 1902 p.

Jabopamopna poooma 9

Konboposgi peakuii 6inkis

[o posunHy Binka y npobipui AgobasTe Takmin camuii 06’'em
PO34MHY Nyry i Kinbka kpanenb cnabkoro posuuHy cynbdarty
kynpymy(ll).

LLlo cnocTtepiraetsca? Ak aMiHunocs 3abapBneHHs po3ynHy?

AkLLo 00 PO34YuMHy Binka f06aBUTU KOHUEHTPOBAHOI HiTpaT-
HOT KMcnoTtu, 6iNoK 3ropTaeTbCs i NOCTYNOBO 3a6apBNIOETHCA B
XOBTUIM KONIp.

Bzaemojia 6inKiB 3 KOHIEHTPOBAHOIO HITPATHOIO KHC-
gororo i rigpoxkcugom kynpymy(II) — me Tak 3BaHi Ko-
Ib0poBi peakuil 6iJKiB, IO BHUKOPHCTOBYIOTBCA AJA IX
aHAJITUYHOrO BHU3HAUEHHs. 3a [JOIIOMOIOI0 IIepIIol BH-
3HAYAEThCS HAABHICTHL OEH3€HOBHX Kilemb Yy CTPYKTYpi
6inka, a Apyra jJa€ 3MOr'y BHSBHTH IEeNTUIHL 3B’ A3KH.

Bak/IuBoI0 XiMiUHOIO BJacTHUBicTIO OiIKIB € IXHA 3/1aT-
HicTh X0 rigpoJiay.

Ilix giero KucaoT, ayriB abo depMeHTIB (Koau HAeThHCA
IpO >KUBUU OpraHiaMm) Bif0yBaeTbcA PpOSIIENJIeHHS II0-
JniMepHOI GiIKOBOI MOJIEKYJH Ha aMiHOKHcJIOTH. ['igpo-
J1i3 — Iponec, 3BOPOTHUN YTBOPEHHIO MOJIINENTHAHOIO
naumora. Ilix wac rigposisy MOJIeKYJaIH BOAM NPUEIHY-
IOTBCA 3a MicIleM NeNTHAHUX 3B’A3KiB, OCTaHHI pyUHY-
IOTBCS, 3aMiCTh IEeNTUAHUX IPYN YTBOPIOIOThHCA Kapbo-
KcuabHI # amimorpymu. Takxum uymHOM Oin0K po3Mien-
JIOETHCSA HAa OKpeMi aMiHOKHMCJIOTH, 3 SAKHX BiH 1o0y-
JTOBAHUWI:
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Binku MOXyTh po3kIagaTHUCA Iif i€l MiKpooprasis-
MiB. ¥V pe3yJsbTaTi yTBOPIOIOTHCSA He aMiHOKHMCJIOTH, a aMi-
aK, CipKOBOJeHb, (eHOJI, iHIIi PeYOBUHHU 3 HENPUEMHUM
samaxoM. Moro nmosBa cBiguuTh Ipo Te, IO BiAOyYBaeTLCA
npouec poskyaany (reutrsa) 6inka. IIpuragaiite, AKUA He-
NPUEMHUHI 3amax MalOTh IIPOTYXJe sile, 3inmcosBadi m’sico
yn puba. 3aMOpPOKYyBaHHA IPOAYKTIB, MapuUHYBaHHI,
KONYeHHsI 3HMKYIOTh aKTHBHICTH MiKpoopraHiamiB abo
HaBiTh 3HUIYIOTH 1X, IIPOIEC PO3KJIAAY VIOBLILHIOETHCS,
1 IpoAYyKTH 30epiraroTbCs 3HAYHO AOBIIE.

Bionoriune 3HaueHHsa amiHokucaoT i 6inkis. Binxm
ki GesnocepelHBO HEe 3aCBOIOIOTHCS OPraHi3MOM, CIIEPIIY
BOHH TifIpOIi3yIOThCA 0 aMiHOKMCJIOT Iij BINIMBOM pPeyo-
BHAH, IO MICTATBCA y TPaBHOMY TPaKTi, IIOTIiM aMiHO-
KHMCJIOTUA BCMOKTYIOTBCS Y KPOB, a BJKe Hel0 IIePeHOCAThCS
[0 TeYiHKM, Ae OpraHi3M cuHTe3ye OiIKH, XapaKTepHi
caMe JJI HBOTO.

Binku € ocHOBHUM OyAiBeIbHEM MaTepiajoM TBapUHHUX
opranisMmis, a came #oro kiaitue. M’s3u, reMor;106id Kpo-
Bi, Bosloccd, MKipa, hepMeHTH MaOTh 6iJTKOBY IPUPOAY.

ToAl AK POCIMHU CHHTE3YIOThH aMiHOKMCJIOTH 3 peuo-
BUH, AKUMH XXUBJATHECA, TBAPUH i JIOAWHY IPUpPOJa He
HaJinuaa Takow 3jaTHicTio. [[JIg HOpMaJIbHOrO (QYHKILI-
OHYBAaHHS BOHM MYCATH IOCTiHHO IIOHOBHIOBATH 3aIlac
aMiHOKHCJIOT IIepeBa’KHO 3a PaXyHOK OiJKiB i»ki B roro-
BoMy BuraaAAi. Ile ocoba1uBO BaXKaIMBO AJ1s1 MOJIOLOIO Op-
ra"iamy, Akui pocre i posBuBaeTbesa. Tomy ixka mMosomol
JIOJUHU NOBHHHA MICTUTH [OOCTATHIO KiJbKicTh OiIKiB.
HaiibaraTmi #a 6inku M’sco, puba, MOJOKO, CUp, AHIA,
6060Bi, ropixu. XBopum, ociaabJeHUM JIOAAM iHOAI BBO-
AATh aMiHOKHMCJIOTH ¥ KPOB, TUM CAMHUM ITOJIErIIYEThCA IX
3aCBOECHHSA 1 NiATPUMYIOTECA CHJIM OPraHismy.

® [purapante 3 kypcy 6ionorii NOAWHKU, WO Take 3amiHHi Ta
He3aMiHHI aMiHOKMCNOTH.
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Hast BIATOAIBIIL CiTBCHKOrOCIIOAAPCHKUX TBAPUH BUKO-
PHCTOBYIOTH CHHTETHYHI aMiHOKHCJIOTH. BinkoBy Macy
MOX<Ha A00yTH TaKOXX i3 ByIJIeBOAHIB HADTH, IPUPOLHOIO
rasy 4M BiJIXOJiB mepepoOKH [JepeBHHH MIIAXOM MiKpO-
6ionmoriugoro cunHTe3dy. Hesaki BuAM MiIKpoOpraHismis
3[JaTHI BUKOPHUCTOBYBATHU BYTJIEBOJHI K JKUBUJIbHE cepe-
JoBUIIE 1 BUPOOJIATH Ha HOro ocHOBi 6iIKOBY Mmacy.

3aBpaHHa Ansg caMOKOHTPOSIO

117. Yum 3yMmOBMIOETHCA HAA3BMYAWHA PI3HOMAHITHICTL Bifkis?

118. Wo o3Havae neHatypauia 6inka 3 ximivHoro nornaay? e
MOXHa cnocTepiratu aBuwe geHartypauii?

119. CxapakTepuayite npouec rigponisy 6isnkis.

120. Yuwm Bigpi3HAIOTLCS NpoLEcH rigponidy i posknaay 6inkis?

121. binku Hanexartb Ao 6iononimepis. Y1 MoxHa HassaTu Tak
KNiTkOBUHY? Kpoxmans? [noko3y?

122*. CxapakTepu3yitTe 3HauYeHHa npouecy rigponidy 6inkis,
XWpiB, BYrneBoAiB Ans OYHKUIOHYBaHHA OpraHiamy.

123. Yu MoxHaA MNOBHICTIO 3amMiHUTK BinkoBy Xy Ha Byrne-
BOoAHY? Yomy?

124. Binkv ropsaTb 3 YTBOPEHHAM XapakTepHoro 3anaxy. lepe-
KOHanTecs B UbOMY, 06epexHO niananueluv nip’iHy, BOBHAHY HUT-
Ky. lNopiBHanTe i3 3anaxom GABOBHSAHOI HUTKWU, LLO FOPUTbL.

125. 3Hatoum BnactmBOCTI BinkiB, NOACHITL, YOMY rocyz i3-nig,
MOJIOYHUX NPOAYKTIB CAif4 MUTK CnepLly XONOAHOK BOAOKD, a NOTIM
rapsyolo, a He Hasmnaku.

§ 16. IITYYHI TA CHHTETHYHI BOJIOKHA

SIxk BamM BiJOMO, HaTypajbHi BOJIOKHA — 0aBOBHY,
JILOH, BOBHY, IIIOBK — BUPOOJISIOTH i3 NPUPOAHUX BOJIOK-
HuCTHUX MarepianiB. IlpupomHuili moxiMep menxroso3a Ta-
KOXX Ma€ BOJOKHHCTY CTPYKTYpY, IIPOTe€ BOHA HEJOCTAT-
HBO BIIOPAJKOBaHa, 00 i3 Hel MoykHa 6ys10 BUpOOHTH
HUATKH. 3 Iielo MeTol0 Tpeba mepeGyayBaTH CTPYKTYPY
peuoBuHHU. Ile mocAraeThcAd XiMIUHMM MOIIAXOM: I[eJIIO-
JI03y, BHALIEHY 3 JAepeBUHU, 00pOoOIAIOTH CleniaabHUMA
pevYoBHHAMU, TPOAYKT PO3YMHSIOTE. ¥ PO3YUHI IOJiMepHi
MOJIEKYJIM CTAIOTh OiJIbII PYXJIUBUME, Telep 3 HUX MOXK-
Ha (hOpMyBaTH BOJOKHO (PO3YMHHUK IIPHU I[OMY BHUIIapO-
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ByeThCsI). TaKMM YMHOM BUI'OTOBJIAIOTH IITYYHI (ameTaTHe
abo BiCKO3He) BOJIOKHA, a 3 HUX — IITYYHUH (ameTaTHHANR
a00 BiCKO3HUIA) IIOBK.

BosnokHa MOKHaA BUPOOGIATH i CHHTETHYHMM IIIJISXOM.
flxmo 6aBOoBHA — mOJiMepHHiII MaTepias, MOHOMepOM
SIKOTO € BYTJIEBOJI, TO BOBHA 1 MIOBK — ITOJIiMepu 6iIKOBOIL
OPUPOJAM, MOJEKYJIU AKUX YTBOPIOIOTHCA IMLIAXOM CIIO-
Jy4eHHA aMiHOKHCJIOT. SIK BusABMIOCS, NOLIGHY CTPYK-
TYPy Mae€ IOJiMep aMiHOKanpOHOBOI KHCJIOTH CKJALy
HyN—(CHy)5;—COOH. 3aransHa dopmysaa moaimepa:

(—C—N—CH,—CH,—CH,—CH,—CH,—)n
O H

® Cknagitb Cxemy Crnony4eHHst MiXX COG0I0 TPLOX MOMNEKYN amiHo-
KanpoHOBOI KMCNOTW 3a 3pa3koM, HaBeaeHum y § 13.

BosiokHO, BupOGIeHe 3 TAKOro mMoJiMepa, Ha3HBAEThHCA
kanponoM. BoHo MinHe, He BUTHpaeThCs, He BOUpPAE BOJIO-
ry (uepes Ile IIBUAKO BUCUXAE), X0Ua i Mae AedaKi Bagu.

® 3Baxaloum Ha Te, WO ue BOMOKHO 6inkoBoi npupoau, 3pobiTh
NPUNyLUeHHs Npo MOro BIAHOLWIEHHS [0 KWUCAOT, HarpiBaHHs.
JainTe nosicHeHHs.

Jlabopamopna poboma 10

O3HaomMneHHs 3i 3pa3kamMu NPUPOLHMUX,
LWITYYHUX | CUHTETUYHUX BOJNIOKOH

PoarnsHbTe 3pa3ku BOMOKOH i TKAHWH i3 HUX: BOBHM, LLIOBKY
HaTypanbHOro, 6aBOBHM, LLOBKY aLETaTHOro, LWOBKY BICKO3HOrO,
KanpoHy, naBcaHy.

HY1M pisHATLCS BONOKHA 3@ 30BHILWHIM BUrNSA0M? Y 3MuHa-
I0TbCA TKAHMHN? HaMouiTb 3pa3ku. Yv BGUpaOTL BOHU BONOry?

3po6iTb BUCHOBKM.

Jlabopamopna poboma 11

BigHOWEHHs CUHTETUYHOro BOMIOKHA KanpoH
AO KUCNOT i nyrie

Y npob6ipkn 3 KOHUEHTPOBaHOW Cynb¢aTHOIO KUCAOTOIO i
10%-1MM PO3YMHOM Nyry MOMICTITb MO LIMATOYKYy KanpoHOBO(
TKaHuHu. Lo cnocTtepiraeTtbca?

3p06iTb BUCHOBKWN NPO PO3YMHHICTL KanpoHy.
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3aBaaHHa 4N CaAMOKOHTPOSIO

126. Ha ski rpynu nopinsiotbes BonokHa? Hasepaits npuknaau.

127. CxapakTepusyiiTe nepesarv i Baau CUHTETUYHUX BOMOKOH.

128. Po3kaxiTb Npo 3acToCyBaHHA CUHTETUYHUX BOJIOKOH.
Akumn BUpo6amMn 3 HUX BU KOPUCTYETECH?

129. ToACHITL 3HAYEHHA CUHTETUYHUX MaTepianis y BallOMy
XUTTI.

§ 17. BBAEMO3B’A30K MI’K OPTAHIYHUMHA
CIIOJIYKAMH, IX BATATOMAHITHICTb

Bupuaroun opramiuHi peyoBMHM, BH IIOCTYIIOBO Iepe-
XOMWIM Bij HaWmpocTimux, K MeTaH, A0 CKJIALHIIINX i
HaWCKJIagHImMMUX, Ak Oinkm. Mixx MeTaHoM i OiTkamu
MICTHTbCA BeJIWYe3Ha KiJIbKIiCTh CHONYK, Pi3HUX 3a CKJIa-
nom, bynosoro i BractTuoctamMu. CrpobyeMo y3araJbHATH
O3HaKH, [0 3YMOBJIIOTH I[}0 OaraToMaHiTHICTE.

Hacamnepen nme xapakrep kKap0oHOBOro JaHIora. MoJe-
KyJIH OPTaHIYHUX CIIOJYK 3 OJHAKOBOIO KiJBKiCTIO aTOMIB
Kapbory moxyTe MaTé popM#M BiJKPDUTHX i 3aMKHYTHX
aarnioriB. Hanpuknag, rekcas, 1o HaJeXXHUTh A0 HACH-
YEeHWX BYIJIeBOJAHIB, i GeH3eH, 10 HAJIEXKHUThL JO apoMa-
TUYHHUX BYTIJIeBOAHIB. OOMABI MOJIEKyIH MiCTATH IO MIiCTH
KapOOHOBHX aTOMiB, ajle CHOJYYeHUX y PisHHI crmoci6.

@ Hanuwitb MONexynspHi i CTPYKTypHi dopMynn rekcaHy i 6eHseHy.

Imma o3Haka — XapakTep Mi’KKapOOHOBMX 3B’fA3KiB.
Mix aromamu Kapb6oHY MOXXYyTh BCTAHOBJIIOBATHCSH IIPOC-
Ti, KpaTHI ¥ apoMaTH4Hi 3B A3KHU.

@ Hasepitb GOpMynM i HA3BM PEYOBUH i3 PIZHUMU BUAAMU MiX-
kapboHOBMX 3B'A3KIB.

HasagnicTs (hyHKIIOHATBHUX IPYyN 3yMOBJIIOE iCHYBaHHSA
PiBHMX KJaciB OpraHiYHMX PEYOBUH — CIHPTIB, aJbjeri-
AiB, KapOOHOBHUX KMCJIOT, ecTepiB Tom[o. BaraTomaniTHOCTI
JOAaI0Th 1 CIOJYKH, IO MiCTATH KinbKa (DYHKI[IOHAIL-
HUX Pyl — aMiHOKHCJIOTH, BYIJIEBOAU Ta HaraTo iHmMux,
110 He BUBYAIOTHCA BaMHU 4Yepe3 iXHI0 CKJIALHICTS.

® HasepniTb GOPMYNU i HA3BU PEYOBUH i3 PIBHUMU DYHKLIOHANb-
HUMM rpynamu.
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Izomepia — me ogHa 3 npuuuH GaraToMaHITHOCTI Op-
raHiYHAX pPeYOBHH. 3aBISKU LHOMY SBUINY 3 OmHiel i
Tiel caMol KiTbKOCTL aTOMiB MOXXYTh YTBOPIOBATHCA PisHi
3a OyzoBOIO, a OTXKe, i 3a BJIACTUBOCTSIMH, PEYOBUHH.

® HasepiTb NpuKNagu PEYOBWH-I30MEPIB, HANWLWITL iXHi CTPYK-
TYpHI dopmynu.

Kpim BuBueHoOi Bamm izomepii kapboHOBOro ckeiera,
icHyrOTH Ime ¥ iHmi BuAM isomepii, 3yMOBJIeHI He JuIme
XiMiuHO0, a ¥ IPOCTOPOBOIO GYZOBOIO MOJEKY.I.

3mina ckiaany monexynam Ha rpyny CH, copuummioe
NOSIBY HOBOI CIOJYKH, YI€HA MOMOJIOriYHOro psany. OcKits-
KH I'OMOJIOTM MalOTh IOAi6GHI BJIACTHMBOCTI, TO, 3HAIOUHA
HOBeJIHKY OJHOTO 3 HHUX, MOXKHA B 3arajJbHUX pHCcax
CXapaKTePU3yBaTH BJIACTHBOCTL ninoro pany. Hanpuxnan,
32 BJIACTUBOCTAMM METAHOJIY MOYKHa OIMCATH BJIACTUBOC-
Ti HACHYeHUX OJHOATOMHMX cnupTis. ['oMooria Takox €
ONHIEIO 3 IPUYMH 6araToMaHiTHOCTI OPraHivHUX PeYOBHH.

® Hasegitb Gopmynu i Ha3BK KiNbKOX FOMOROrIB MeTaHy, OLTOBOI
KUCNOTW.

3AaTHICTE feAKUX OPraHiYHUX CIOJYK A0 peakiii mo-
aiMepM3anii Ja€ 3MOr'y PO3IIMPHTHM KiJIBKiCTH opramiu-
HUX CIOJIYK, HacaMmiepes AOOYTHX CHHTETHYHO.

® Hanuwite pisHsHHA peakuii nonimepuaadii eTuneHny.

HasBani 03HaKM B CYKYIIHOCTI 3yMOBJIIOIOTH iCHYBaHHS
BEJINYE3HOI K1JTBbKOCTi OpraHiyYHNUX CHOJYK. YCi eJJeMeHTH
nepiofAMYHOI CUCTeMM He 3ZATHI YTBOPHUTH CTiIBKU CIIO-
JYK, AK OJuH eneMeHT — KapG6GoH.

3a Bciei pisHOMaHiTHOCTI OpraHiuHi pevoBMHHN 3maTHI
70 B3a€EMOIEPEeTBOPEHb, i3 NPOCTIIMX MOXKHA H06yTH
CKJIAJHINI 3aBAAKH XiMiYHMM peakiisM, BiJ COOJYK Of-
HOro KJacy IHepeMTH [0 CHOJYK iHmoro. Okpecaumo,
HalpUKJIaJ, OUISAX IIepeTBOPeHHS eTaHy Ha ecrep:

1. 3 erany gerizpyBaHHSAM J0O6YTH e€THJIEH.

2. Etnien rigparanieo mepeTBOPUTH Ha €TaHOJI.

3. ETaHONM OKMCHHTH [O OITOBOrO axbAerigy i omro-
BO1 KHICJIOTH.

4. 3 eraHONTY # OLTOBOI KUCIOTH JOOYTH €THJIOBUIA
ecTep OITOBOI KHCJIOTH.

® Cknapitb piBHAHHSA 3rafaHWUX PeakLii.
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o mporo JIaHIIOTa MOYKHA BKJIOYWTH i HeopraHiuyHi
CIIONIYKH, HAIOpUKJAZA, A00yTH eTaH 3 MPOCTHX DPEYOBUH.
OTixe, opraHiuHi peYOBWHHW TeHETHMYHO 3B’A3aHi 3 Heop-
raHIYHUMH.

B3aeMo3B’si3kM 1 B3aeMONEPETBOPEHHS OPraHIYHUX
CIIOJIYK MAIOTh BeJHMYe3He INPaKTUYHe 3HA4YeHHs. BoHu
Jal0Th 3MOI'y 3[iHMCHIOBATH CHHTE3HM, CIIPAMOBAHI Ha [0-
OyBaHHSA DPEUYOBUH i3 3aJaHUMU BIacTUBOCTAMU. Tak, i3
MOPiBHSHO IIPOCTUX 3a OYJOBOIO BYIJIEBOAHIB MOXKHA CHH-
Te3yBaTH BEJIHUKY KiJIBKICTh CKJIaJHUX PEYOBHH, IOTPib-
HUX 1 KOPUCHUX IS JIIOAUHHN. ByryeBogHi X CTAHOBIATH
OCHOBY IPOAYKTiB nepepobku HadTHU 1 IpUPOAHOro rasy,
a TOMY € HalJOoCTYIHIIIOK XiMiuHOIO cupoBuHOKW0. Had-
TOXiMiuHA TPOMHCIOBiCTH 3abesmeuye BeaWYe3HY KiJb-
KicThb BUPOOHHIITB — CHHTETHYHUX Kay4dyKiB, MUHHUX
3acobiB, BOJIOKOH, ILJACTUYHHX Mac, JikKiB, 3acobiB 3a-
XUCTY POCJHWH Ta HaraTo iHITUX.

3aBaaHHA ons CaMOKOHTPOJO
130. HassiTb BiAOMI BaM knacu opraHiyHux cnonyk. Hasepitb
npuknagu (dopmynu i Ha3BU PEYOBUH).
131. ki NnpupoaHi i CUHTETUYHI noniMepwn Bam BIAOMI?

132. Cxapakrepu3ayiiTe 3Ha4YeHHsi peakLiii MOBHOro i 4aCTKOBOro
OKMCHEHHSI OpPraHiyHuX Cronyk ans ix NPakTM4HOro BUKOPUCTAHHS.

133. CnupTu MOXHA NEPETBOPUTM HA CMNONYKW Knacis

(1) apomMaTuyHi BYrneBOHi; (3) Byrnesoau;

(2) HEHacu4eHi BYrneBOHi; (4) anbperign.

134. [lo cnonyk i3 noABiNHOK XiMIYHOK GYHKUIEID Hanexarb
(1) amiHokucnoTtu; (3) rnioko3a;

(2) anbperign; (4) nonieTuneH.

135. Byrnekucnuii ra3 o6'emom 44,8 n (H. y.) yTBOPIOETLCA
BHaCNIAOK:

(1) 6poaiHHa rnoko3u macoto 180 r;

(2) 3ropsiHHs MeTaHony macoto 64 r;

(3) 3ropsiHHa meTaHy 06’emom 20 n.

136. CknafitTb PiBHSHHA peakuiin 3a cxemamu:

A+ B> CHy CHg+J- HO+?

X + Hy0 — npupopHa opraHidyHa cnonyka.

137. Cknagitb PiBHAHHA peakuiin 3a cxemamu:

eTaHON — eTUNEH — eTaH — XJIOPEeTaH;

OUTOBUI anbAeria — ouToBa KMcnota — eTUNnoBUiA ecTep ouTo-
BOi KUCNOTK;

eTaHanb — €TaHON — eTUNeH — AUXJI0pPeTaH.
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Posain Il
POJIb XIMIi B )XXUTTI CYCNUJIbCTBA

IIporsiroM ycwOrOo CBOro pPO3BUTKY, 3 AaBHiX-JaBeH i
JOHMHI, XiMif 3aBMX/AM CIyryBasa i MPOJOBIKYE CAYTYBaTH
JIOAWHI Ta 11 NpaKTUUYHIA JiAJIBHOCTI.

¥ crapomaBHi wacu, me 3amoBro go Pisasa Xpucro-
BOro, JIIOAMHA CIIOCTepirajsa B MpUpoAil XimiuHi sBuma i
HaMarajacs BUKOPUCTOBYBATH IX IS MOKPAIeHHSA YMOB
cBoro icHyBaHHa. CKHUCAaHHA MOJIOKAa, OPOIHHSA COJIOX-
KOT0 COKY IJIOAIB, Aisl OTPYHHHUX DPOCJIMUH IIPHUBEPTAJIH
yBary JIIOJUHHU.

Munys uac, i JoguHA mOYasa BUKOPHUCTOBYBATH BO-
rogs. HixTo He 3Hae Hi Micusg, HI yacy, Koam BoOHa
HaBYMJIACA 3alaIOBATH [epeBO 1 NiATPUMYBATH TOPiHHSA.
Hepimomo Takoxk, CKibKM yacy MMHYJO BifTomi, sSIK Jro-
AMHA [0Yaja BUKOPHCTOBYBATH BOTOHB JJIsI NIPUTOTYBaH-
Ha DXKi, y TOHYapHOMY BHMPOOGHHITBI, AJa 0OpPOOKM i
BUILIABJIAHHA MeTaniB. IIpore Bifomo, 1o 1me y crapo-
JaBHbOMY €runTi BUHUKJIM peMecsia, B OCHOBI AKHUX Jie-
anu ximiugi npomecu (man. 16, 17).

€runtsaan gobyBasu ¢apbu i KocMeTmuHiI 3acobu 3
MiHepaJbHUX PEYOBHH, yMiMu (apOyBaTH TKaHUHU, BU-
TOTOBJIATH CKJIO, KepaMiKy, IOpIeasiHy, 1o6yBaTH 30JI0TO,
6poH3y, 3ayi3o, Migb 1 JOCKOHAJIO BOJIOALIM TEXHIKOIO
06pobKku MeTasriB.

Man. 16. [laBHbOETHIIETCHKI rOHUYApi
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Maxn. 17. JlobysamHsa 3ajiza y CHPOAYTHHX ropHax. I'paBiopu 3
kHuUrH Arpukosu «IIpo ripumyy cmpaBy i MeTanypriio»

PoarissEpTe 30JI0TY NEKTopanab 1 capkodar erumer-
cpkoro (papaona Tyranxamona (muB. dopsan). Hasite y
Hami JHI MHCTENTBO 30JIOTUX CIPaB MaWCTpPiB JaBHUHU
BUKJIMKAE 3aXOIJIEHHA.

V cepejHi BiKH BEeJIMKOTO IOIMMpeHHs Habyiaa aixi-
mig. Bu B)Ke 3HaeTe, [0 TOJOBHe 3aBJaHHA il 3BOAMJIOCH
0 TOIMYKIiB «digocodchbKOro KaMeHs» — MICTHYHOI pe-
YOBUHHU, AKa HIOUTO Mae 3maTHiCTH HeOJIAaropoJHi MeTanu
[IepeTBOPIOBATH Ha 30JI0TO, IIOBEPTATH JIOAAM MOJOLICTH
i smopoB’a (maxn. 18).

IIpore # y anximikiB Oyau 3HAYHI IPOrpecHBHI 3/0-
6yTKH, OB’ A3aHi 3 BUKOPUCTAHHAM XiMil Ha 6Jaro groau-
HU. JJ0 HUX MOKHA BiIHECTH BiJKPUTTA HU3KHU PEYOBUH
(docdhopy, cTubiro, cexitpu, cyabbaTHol, XJIOPUAHOL, HIT-
partHoi Ta GochaTHOI KHca0T) i po3pobky mMeTonuk Oara-
THOX omepanii (piIbTpyBaHHS, IeperoHKa PeYoBHH TOIIO),
AKL IIBUAKO 3HAWININ IPaKTHYHE 3aCTOCYBaHHSA.

Ilepiox arpoximii, mo mHacraB y XVI—XVIII cromit-
TAX, XapaKTepu3yeThbCsi HAMaraHHAM IIOCTaBUTH XiMiio
Ha cay»kK0y MenuIiuHi.
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Mauxn. 18. Anximik y cBoiit nabopaTopii

SacHoBHUK sATpoximii Teoppact Ilapanmensc (1493—
1541) TBepAWB, IO CIIPAaBXXHE IOKJIWMKAHHA Ximil He y
nobyBaHHI 30/I0Ta, & YV BUTOTOBJEHHI JikiB. STpoxiMiku
PO3rIAfaId XBOpobM SK MOpPYIIeHHs XiMiuHOI piBHOBaru
B OpraHiami # mykanau Ximiugi 3acobm iX JIiKyBaHHA.
BiaTozai ronoBHOIO MeTol0 Ximii cTae MOMmMYK i cTBOpeHHS
JIKyBaJbHUX IIpemaparis.

® fkuii nepion B iCTOPIi XiMii BBAXAETLCH BUPILLANBHUM Y CTa-
HOBAEHHI XiMii Ak Haykn? Koro 6 BM Ha3Banu K 3aCHOBHWUKIB
cy4acHoi ximii i Yyomy? OBrpyHTYiTE CBOKO BiANOBIAb.

IIpo 3HauyeHHA cydacHOI Ximil A5 JroAuHEK Ta il Ipak-
THYHOI [AiAJBHOCTI HeMa YOro ¥ TIOBOPUTH, ii poOJb y
JKHTTL CyCHiJIbCTBA HAA3BUYAMHO BeJMKa. ¥ Hall yac 6es
PO3BUTKY XiMil HEMOXKJINBUI PO3BUTOK IIaJIMBHO-eHepre-
TUYHOTO KOMILIEKCY, MeTaJyprii, TpaHCHmopTy, 3B’sI3KY,
OyAiBHUITBA, eJeKTPOHiKHU, chepu mobyTy TOMIO.

Ximiuga 1HAYCTpisA mocTadyae IIPOMMCIOBOCTI H Ciiab-
CbKOMY rOCIIOAapCTBY pisHi Marepianu Ta cupoBuny. Ile
majauBO, MacTHJa, XIMiYHI BOJIOKHA, ILIaCTMacH, CHH-
TeTUYHI KaydyKHu, MiHepaiabHi mobpuBa, MHIAHI 3acobu,
nappymu, dapManeBTUYHI IIpenapaTH, JyId, KUCJIOTH,
PO3YMHHUKHU, BUOYXOBI PEYOBMHHU TOIIO.
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TEO®D®PACT ITAPAIIEJIBC
(1493—1541)

Jlixap i MpUpPOAOAOCiIHUK, OIUH i3
3aCHOBHHKIB ATPOXIMIT (MEAMYHOT XiMii).
Hapomuees y lliBeituapii (cnpaBxHe
iM’s Aypeon Teo¢pact Bombact don
Torenreiim). Ipaitosas y Acpii, pan-
uii, LlBe#iuapii. IlinnaB KpUTHUHOMY
neperysay igei crapofaBHBOI MEAULHM-
HH. CrnpHsiB yNpOBaUKEHHIO XiMIUHHX
npenapatie 'y Mmeauuuny. Y 1530 p.
Harycas nepiini nocibHuK i3 papmauii.

z
Z
E]

Mu mepeKoHYeMOCS, IO <«IIHPOKO IIPOCTATAE XimisA
PVYKH CBOl y cpaBm JIOAChKi. Kyau He moguBUMOCh, KyAd
He OrJIAHEMOCh, CKpi3pk o0epTaloThCsA mepej odyuMa Ha-
MUMHA YCIiX® i1 CTapaHHOCTi».

IIi cioBa BeIMKOro POCIMCHKOr0 BYEHOT'O-IIPHUPOAOIO-
crigauka M. B. JlomonocoBa (1711—1765), BucnoBieHi
maiixe 250 pokiB ToMy, i CHOrOAHI He BTPATHJHU CBOTO
3HaueHHs. HaBmakm, BOHM 3ByYaTh 3 OCOOJIMBOIO CHJIOIO,
OCKIJIBKHM y HAI 4Yac poJjb XiMil B JKHUTTI CycHiIbCTBa
MOCTiAHO 3pOCTaE.

OxpiM 3aCTOCYBAaHHS PEYOBHH i MaTepianiB, y pPi3HHX
rajgyssx IPOMUCJIOBOCTI BUKOPHCTOBYIOThCA XiMidyHI Me-
TOAM, HAOPUKJAJ KaTaJi3, 3aXHCT MeTaJiB Bif KOpoaii,
00pobka merasieil XiMiYHHMM cIocobom TOIIO.

IIpoEuKHEHHST XiMiYHHX MeTOJiB, HOBHUX DeYOBHUH 1
HOBUX MaTepiaJiB y OCHOBHI rayjysi IpoMucJIOBOro BUP06-
HUNTBa, chepy modOyTy, OXOPOHY 3IOpPOB’sA Aenasi 6iab-
oo Mipoio 3abesneuye ix mporpec. Came Tomy i Bifby-
BAEThCA XiMizallis IpaKTUYHO BCixX cdep JTI0ACBKOL Aidab-
HOCTi. BoHa € 00’€KTHBHOIO 3aKOHOMIDHICTIO PO3BUTKY
BUPOOHHUYUX CHJ CYCIiJILCTBA.

BojgHoOYac pO3BUTOK CYy4aCHOro XiMiYHOrO BUPOOHHUIIT-
Ba HeMUCJIUMUI 6e3 MOHTaXXy YCTAHOBOK, 0e3 eJIeKTpOHi-
KU, BUMIpDIOBaJIbHOI, KepiBHOI, peryJIOBajJbHOI TeXHiKH,
HAyKOBOro mnpuiaanobynyBaHHs, 6e3 PO3BUTKY CHPOBHH-
HOI 0a3u Ta eHepreTHYHOrO rocHoAapcTBa.

OTxe, y PO3BUTKY XiMiUHOI NMPOMMCJIOBOCTi YiTKO BH-
SABJIAETHCA TeHJeHIlis B3aEMHOIO IIDOHWKHEHHS 1 B3aeM-
HOTO BILUIMBY OKPEMHX Trajiy3edl BUPOOHHI[TBA TAa HAyKH.
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Takuit moCUTH CKJIAJHUI B3aEMO3B’A30K XiMiuHOI mpo-
MUCJIOBOCTI Mai’ke 3 ycima rajayssMu CyCHiIBHOTO TIoC-
mojgapcTBa — Ie BiAMiTHA o3HaKa cydacHol ximii. Jaa ii
MO3HAYEHHA ¥ BHKOPUCTOBYETHCA MOHATTA «XiMmizamigs.

Ximizauis — ue BMKOPUCTaHHA BNacTUBOCTEN pe-
YOBMH, XIMIYHMX NpoueciB i XiMiYHUWX MeToaie aHa-
Ni3y B NPaKTUYHIN OiANBHOCTI NIOAUHMK, | NnepeaycimM y
cdepi marepianbHOro BUPOOGHULTBA.

Ximizania nae 3aMory poss’sizyBaTH OaraTo mpobiem
roCIOZApPCHKOr0 XUTTA CYCIiJIBCTBA B IIJIOMY M KOXXHOI
JIIOAUHU 30KpeMa.

Y Toit cammit wac ximisauis mopomyxye i HOBI mpo6-
JleMHd, IOB’A3aHi 31 CTAaHOM IPUPOAHOTO CepefOBHINA i,
AK HaCJiJOK, i3 3arposoin aas 340pos’s miopumEH. Och
YOMY 3 PO3BHTKOM XiMizamii IOCHIIOETHCA HeCIOKiil 3a
MaiiOyTHE JIIOACTBA 1 BChOr'O >XMBOr0 HA HANIH IJIAHETI.

Busapiserscd, o cy4acHU# piBeHb IMPAKTHYHOTO BH-
KOPHCTaHHA XiMil rocTpo 3imITOBXye CYCHiIBHY CBifmo-
MICTB 3 €KOJIOTiYHOI0 mpobGieMor0, a TaKOXK i3 HHUBKOIO
IHMUX rro6adbHUX NPOGJIEM, IO XBHIIIOTH yCe JIIOA-
CTBO, HANPUKJIAJ 3 €HePreTUYHOI0, CUPOBUHHOI, IIPOJO-
BOJIBYOIO TOIIIO.

ITe MoxHa MOACHUTH TUM, 110 MOraubIeHHA Ximizar(ii
faraTo B 4OMy IO-HOBOMY BUABJSE COIiajJbHE 3HAUYEHHS
ximii, 1l HaWmineHinn # HalicKIagHimi 3B’A3KM 3 pis-
HUMHI CTOPOHAMH MaTepiaJbHOTO0 i KYJIBTYPHOI'O >KUTTS
CYyCIIiJIBCTBA.

Bame 3zaBjaEHa moxsirae B TiM, mo6 3posymirTm i
yeBijomuTu cnenudivRy poss Ximii B 3KUTTI cycmisbeTBa.
A 106 MONermuTH JOCUTH CKJIAZHHUM i CymepedsMBHi
[IPOLEeC YCBiJOMIEHHA, PO3IIAHEMO KOHKPETHI IPUKJIATH.

§ 18. BHAYEHHS XIMII ¥ CTBOPEHHI
HOBHX MATEPIAJIIB

Bu Bxe 3HaeTe, 0 AK y IPOMHCJIOBOCTI, TaKk i B
no0yTi MHUPOKO BHKOPHUCTOBYIOTHCA PidHI MaTepiaim.
Il Pe40oBUHM, O BUKOPUCTOBYIOTLCR OJI BUIrOTOB-
| nenws 6ynb-sKoro ¢i3avMyHOro Tina, Ha3uBalTLCA Ma-
Tepianamm.
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IOnia 3ailicHeHHS KOYKHOTO XiMIKO-TeXHOJIOIiYHOTO
npomecy noTpibHa amapaTypa, BUTOTOBJIEHa 3 TAKHX Ma-
TepianiB, K1 3JaTHI YHHUTH OIp Pi3HUM arpecUMBHUM
BILIMBAM, YV TiM 4uCIi XiMIiYHUM, MEXaHIYHUM, TePMiUYHUM,
eJIEKTPUYHUM, YacoM 1 pafiamiiiHuM Ta 6GioJoriyEuM.

Ximig pobuTh CYyTTEBUH BHECOK Yy CTBOPEHHS DI3HO-
MaHITHHX MaTepiajiB: MeTalidyHUX 1 HeMeTaTIYHHUX.

Cepen MeramiyHMX MaTepiajiB HalyacTilme BHKOPHC-
TOBYIOTBCS CIJIABM Ha OCHOBi 3ayiza — 4YaByH 1 cTalb
(mai. 19), Ha ocHOBI Mizi — snaTyHb i 6ponsa (man. 20), Ha
OCHOBI ajoMiHilo, Margiio, Hikemnro, Hiobito, TUTAaHy, TaH-
Taay, HUPKOHIIO Ta IHIIUX MeTaliB. 3 MeTaJliuHUX CILJIaBiB
BUTOTOBJISIOTHECA TEILIO0OMIHHMKH, EMKOCT1, MIIIaJKHU, TPY-
fonpoBOAY, KOHTAKTHI arapaTy, KOJIOHU Ta iHIII anapaTi.

Il moninimeHHs SIKOCTI MeTaliyHUX MaTepiasiB BU-
KOPHCTOBYIOTh NOPOWKO8Y Mmemanypeito. BoHa BKIIOUaE
nponecu BUPOOHUIITBA METATIYHUX IOPOIIKIB i CIiKaHHS
3 HuX BupobiB. CyyacHa ITOPOIIKOBA MeTalypris saima-
€ThCHA, [IO-IepIle, CTBOPEHHAM MaTepiatiB i BUpobiB 3 Ta-
KUMHJ XapaKTepUCTUKAMU (CKJIad, CTPYKTYpPa, BJIacTUBOC-
Ti), SKUX 0Ci HEMOXXJIHBO JOCATTH BiJIOMUMU METOAAMH
IJIaBKH; IO-Apyre, BUIOTOBJIEHHAM TPAJUIIMHUX MarTe-

Mau. 19. 3aransuuit Burnan Kpemeruynpxkoro HadronepepodHOro
3aBoxy. JInA TaKMX MiATIPHEMCTB moTpidHi Meraniuni marepiasim,
ocobnuBo cTifiki Zo Kopoaii. 3assuuaii, 1e BUCOKOAKicHI cTani,
[0 He ip’kaBiloTh Ha MOBITPL Ta He 3a3HAIOTh KOPO3il B pisHUX
raszax i pigmHax
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Man. 20. CyaHoBuii I'BUHT 3 aJiOMiHieBOi 6poH3U

piaxiB i BupoOiB, ase 3a BUTIAHIMINX TeXHIKO-eKOHO-
MiYHUX MOKA3HUKIB BUPOOHUIITBA.

V po3pobiii TeOpeTUYHUX OCHOB HAWBAKJIUBIIINX IIPO-
IeciB MOPOIIKOBOI MeTanyprii mpoBifgHe Micue mocigae
IacTuryr mpobiem MmaTepianoszHaBcTBa HAH Vkpalru.
IMepmuit B Ykpaini (i B konumusomy CPCP) 3aBox mo-
POIIIKOBOI MeTanyprii cras Jo Jany B M. BpoBapu (mobiu-
3y Kuesa) y 1965 p.

Cepen HeMeTaJiyHMX MaTepialJiB Ba’KJIMBOT'O 3HAYEH-
HA HaOyu moJiiMepu Ha OCHOBL heHONIOGOPMANIBAETIIHUX
CMOJI, TOJIiBiHINXJOpUAY, IOJieTHIeHY i (hTOpOmJIaCTiB
(man. 21). IIi marepianu, Ha BiAMiHY Bij MeTaliyHUX,
BUABJISIOTH BUCOKY CTiMKICTh [0 arpeCUBHUX CepeNOBUII,
MaloTh HU3BKY I'YCTUHY, BUCOKY TPUBKICTH O CTUPaHHS,
mo0pi gienekTpuuHi i Temsoizonsmiitai BiaactuBocTi. Ok-
piM IBOro, Ba)XJMBe 3HAUEHHS MAIOTh KaydyKHU Ta pisHi
MaTepiaJii Ha 1X OCHOBI — OyTHIKay4YyK, (hTopKaydyk,
CHJIIKOHOBI Kay4yKu tomio (maiu. 22).

o rpynu HeMeTaliuHHX MaTepiajiB HajgexkaThb 1 Taki
TpaJgUIifHI MaTepiaau, AK KepaMika, nopueinsHa, dasHc,
CKJIO, LIeMeHT, 6eTOoH, rpadiT, sAKi 3HAXOAATH Aekasi HOBe
i HOBe BUKOPHCTaHHS.

OcraHHIM YacoM BUMOT'M [0 MaTepiajgiB HeyXUJIBHO
3pocTaioTh. lle MOACHIOETHCSA THUM, IO 3HAYHO IIHPIIE
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Maxn. 21. Ilex CimdeponoabChbKOro 3aBOAY ILIACT-
MacoBUX BHUpPOOiB

Mauxn. 22. Ilex [JHIinpomneTpoBCHKOI0 IIUHHOIO 3aBOAY
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3aCTOCOBYIOTHCS Telep eKCTpeMalbHiI BIJIMBA — HAaJBU-
COKi M HaAHMU3BbKI THCKH Ta TeMIlepaTypH, yAapHi il BU-
O6yxoBi xBuJIi, HOHiI3yIOUi BUNPOMiHIOBAHHSA, (DEPMEHTH.
3 oriAAy Ha Ie 3POCTAE TAKOXK POJb XiMil y CTBOpeHHI
HOBHX MaTepiajiB, 3JJaTHUX ONMMUPATHCS UM BILIHBAM.

OcobnuBe Micie cepel HOBHUX MaTepialiB mocilaroTh
KOMIO3UTH, TOOTO MaTepiad, [0 MICTATH KOMIIOHEHTH 3
Pi3HEUMUY BJIACTHBOCTSIMU.

KomnoauuitHumu marepianamu, abo komnoaura-
MU, 3aBefleHO Ha3uBaTu martepianu 3 meraniyHoi abo
Heme'raniquo'i.ocnoa_u (marpuui) Ta HanoBHIOBaua,
AKUW HaJa€E MILHOCTI.

KoMnosuTu ckJIagaloThCA 3 AyXKe He CXOXKHUX 3a BJIac-
TUBOCTAMHM PEYOBUH, YHACIIJOK 4YOro KOMMIO3WIIAHWNMI
MaTepian HabyBae BJIACTHBOCTEl, 30BCIM He CXOXKHX Ha
BJIACTHBOCTL OYAb-AKOl 3 BUXiTHUX PEYOBHUH.

KomnosuTu 3ycTpiyaloTecs B IPUPOAL, HAIPUKJIAL Je-
peBHHA, KicTKa, yepenamnika MOJIIOCKIB Tomo. JIrogu moya-
JIA CTBOPIOBATH KOMIIO3UTH, HeXall NPUMITHBHI, 3 JaBHIX
paseH. IIle B 600 p. no mamioi epm y Basinomi 6yia
3bynoBana G6amra 3aBBUIIKH 90 M 3 riuHAHUX 6JIOKIB, ¥
AK1 3aMimIaHa Ko3sg4ya BOBHA.

Y Bam yac HaWNOMIHMPEHIIMUMH KOMIIO3UTAMHM € 3a-
J1i300eTOH i CKJIOILIACTHKH. 3aiizo0eToH sABJIsE co600
3aJi3Hy apMmaTypy B Matpuni 3 6Geromy. Bim mmupoxo
BHKODHUCTOBYEThCA B OyAiBHUNTBI Ta apxiTekTtypi. Ilpu
BUTOTOBJIEHH] CKJIOIJIACTUKIB [JIA apMyBaHHSA BUKOPHC-
TOBYETBCA CKJIOBOJIOKHO. CKJIOIJIACTHKH HeJIopori, Ma-
I0Th Yy[0Bi MeXaHi4Hi BJACTHBOCTi, CTi#Ki M0 Kopoaii. Ix
IIAPOKO 3aCTOCOBYIOTH, HAIPUKJIAL V CymoOyayBaHHI.

Cepen BiJHOCHO HOBHX KOMIIO3UTIB BUALIAIOTH KepMemu
(kepamiko-meranivyni mMaTepianu), Hopnaacmu (HanoBHEHi
oprasiuHi nojximepu) i nivu (rasoHaIOBHEHI MaTepianu).

fAx ocHOBY (MaTpHI}0) BHKOPHCTOBYIOTH MeTaIH 1
cIjIaBH, IoJiMepH, KepaMiky. HamoBHIOBaui, 1m0 3acToco-
BYIOTBCHA, OCOGJIMBO JJIs1 KOMIIO3UTIB HA OCHOBI ILIacTMac,
3HA4YHO pi3HOMaHiTHiImMI. Bixg HMx 3anxexuTs MinmmicTs i
JKOPCTKICTH KOMIIO3HUTIB.

B Vkpaini samoyaTkoBaHI NPUHIMIIOBO HOBI MeTOnHd
noOyBaHHA KOMIIO3WTIB, HAIpUKJIaJ HAa OCHOBI 6Gopumiis
MeTaTiB (BiHOBJIIEHHS OKCHUAIB MeTaliB 60pOM y BaKyyMmi
Ta Kapbigom 60py). OCBOEHO MeTOL NIPSAMOIO CHHTE3Y
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CUJIINUJIB 3 MeTanly H cHIiIilo, a Tako)X OeamocepejHe
BITHOBJIEHHA OKCHUIIB MeTaJsiB cuiimieM Tomjo. Baratbma
CBOIMH BJIACTHBOCTAMH — MiIlHiCTIO, YAApHOIO B’ fA3Kic-
TIO, MIIJHICTIO BiJi yTOMH TOIO — KOMIIO3UTH 3HAYHO IIe-
PEeBHUIIYIOTH TPaJHIifHI MaTepianau, 3aBIAKH YOMY IIO-
Tpebu cycminbcTBa B HUX i B3arajii y HOBHX MaTepianax
6e3nepepBHO 3pocTaiTh. Ha BUIOTOBJIEHHS KOMIIO3UTIB
BHUTPAYalOTh BeJHUKI KOIITH, UM IIOSCHIOETLCSA TOM (aKT,
IO TOJIOBHHMH CIOXKHBAaUYaMHU KOMIIO3UTIB IIOKH IO €
aBianifiHa i KocMiuHa ITPOMUCIIOBOCTI.

3aBnaHHg ans CaMOKOHTPOJIIO

138. Hassitb BigOMI BaM TpaauuinHi matepianu. [le ix Buko-
pUCTOBYIOTL?

139. TOACHITL, WO € CRiNbHOMO MK MOHATTAMWU «PEYOBUHA» |
«Marepian» i Y4UM BOHM Pi3HATLCS.

140. Po3kpuinTe 3Ha4eHHA marepianis y npoMUCNOBOCTI.

141. HAki HemeTanivHi maTepiany B 3HaeTe? FAke IXHE 3HaYEeHHNA?

142. Ski Hoei maTepianu Bu 3HaeTe? LLLo Bam BigOMO NpoO ixHi
BNIACTUBOCTI Ta 3aCTOCYBaHHA?

143*. XnoponpeHoBWiA Kaydyk € MaTepiasioM, WO XapakTepu-
3YETLCH BUCOKOK CTIMKICTIO NPOTU CBITNA, TENAOTU N POIYUHHUKIB.
Cknapfite piBHAHHA peakuii N0OYBaHHA LLOro Kaydyky nosiMepu-
3auieo xnoponpeHy CHy=CCl—CH=CH,.

§ 19. SBHAYEHHSA XIMII ¥ PO3B’I3AHHI
CUPOBHUHHOI IIPOBJIEMH

CupoBuHa — HeBig €éMHUI eneMeHT OY/b-AKOro BUPOO-
HHMYOT0 Iponecy, B TiM YHCJIL ¥ XiMIKO-TeXHOJOTIYHOrO.

Marepiann (npupopHi abo WTYYHI), NPU3HaYeH!
OJ19 Noganbwoi NMPOMUCoBoi 06po6ku, Ha3MBaKOTL-
Csi CUPOBUHOIO.

ITpupona, mo Hac OToOYye, 3MAETHCA, € HEBUUYEPIIHOIO
KOMOPOIO, 3 AKOI MPOMMHCJIOBICTE Oepe CUpPOBUHY. ¥ Mipy
PO3BUTKY HayKH 1 TeXHIKHU Jexasi Giybllle HOBUX KOPHUC-
HUX KOIAJMH BHKOPHCTOBYETHCA [Jas HOOYBaHHA TIPO-
AYKTiB BUpOOHUITBA, 3’ ABIAIOTHCSI HOBI BUAU CUPOBUHH,
PO3UINPIOETHCA CUPOBUHHA 0a3a IPOMUCIOBOCTI.
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VY 3B’s3KYy 3 OYPXJIMBUM PO3BUTKOM HIPOMMCJIIOBOCTI y
XX cr. pizko 36iapmmuBca 0bcAar qodyBaHHSA i mepepobku
KOpHUCHUX KomaJguH. 3a ocraHHi 40 pokiB 6araTrbox Ko-
PUCHMX Komajaumd Oyjo BuAoOyTO Oiibllle, Hi’K 3a BCIO
icTopiro mroncTBa. Tenep y CBiTI IIOPiYHO BHIYYAETHCS U
nepepobusiersess 100 mapa T ripebkux mopix. A B xXimiu-
HOMY BUPOOHUIITBI AK CHPOBUHY BUKOPHCTOBYIOTH HE JIU-
me ripceki nmopoxu. Ile mpuspoguTh K0 TOro, mio Hararto
K1 CHPOBUWHHI JoKepesja IIBUJKO BUCHAXKYIOTHCSA, BHA-
CJIIIOK Y4OTO ¥ BUHMKAE CUPOBHHHA Ipobiiema. Yike Temep
faraTo KpaiH Bi[uyBaIlOTh I'OCTPY HeCTauy OKpPeMUX BHU/IB
CUPOBUHHUX pecypciB. B Ykpaini, Hanmpukjaajz, He BUCTA-
ya€ Takol roprodol MiHepaJbHOI CUPDOBMHH, sAK Hadra 1
IIPUPOAHUI ras.

HeBigmoBigHicTh MiK 3amacaMM i CIIOXKUBAHHAM Jie-
AKUAX BUJIB CHUPOBUHU BUCYBae npobiemMy 11 OeperkJINBOTrO
i pamioHaJIbHOTO BUKOPHCTAHHA. Y 3B’S3KY 3 UM XiMi-
KM CTaBJATH Nepef cob0I0 TaKki HAUTOJIOBHINII 3aBJaHHA!

1) posBigyBaHHS I 3aCTOCYBaHHSA JeIIeBOl CUPOBUHU,
HOBHUX BH/IB aJIbTePHATUBHUX CHPOBMHHUX MaTeplaJis;

2) KOMIJIEKCHEe BHUKOPUCTAHHA CUPOBHUHU;

3) po3pobka HOBUX e(heKTUBHUX METOJIB PEeUUpPKYJIs-
mil, To6To HaraTopas’soBOro BUKOPHUCTAHHS Pi3HUX BH/IIB
CUPOBHMHM, HAIPUKJAJ MeTaIiB;

4) BUKOPUCTAHHA BiqXO0/iB, TOOTO BTOPUHHOL CUPOBUHHU.

OcraHHIM YacoM XiMiKM HaMaramThCA 3aCTOCOBYBaTH
MmicreBy cuUpoBUHY. lle BUTIiIZHO, OCKIJIBKM He BHUMAarae
BUATpAT Ha JajeKi IepeBe3eHH:A.

IcTopist pO3BUTKY XiMiUHOI IIPOMMCJIOBOCTI 3HAE YUHMAJIO
MPUKJIAAIB, KOJHU TA UM iHIIA PeYOBUHA 3 NYCTOl IIOPOIU
abo BigXoAiB BUPOOHUIITBA IEpPeTBOPIOBAJACA HA IIHHY
cupoBuny. Hampukiaan, xmaopua xkamiro KCl Ha mouyatky
XX cropiuus OyB IyCTOI IOPOAOIO MiJ uac mo0yBaHHSA
KYXOHHOI coi i3 cunbBiHiTy (Minepas KCl - NaCl). Tenep
CUJBBIHIT NepepobIAOTE 3 METOX BHJIYYEHHS 3 HBOIO
xyuopuny kauiro KCl ginsa BupobHuIITBA IIHHUX MiHepasb-
HUX p00puB, a xjopug Hatpito NaCl meperBopuBca Ha
BIAXOMM.

Bararo pigkicEux enemenTtiB-merasis (Turam, Pewniii,
I'epmaniil) paBinle He 3HaAXOAUJIM 3aCTOCYBaHHS Uepe3d 1X
IIPOMUCJIOBY HEJOCTYIHICTH, ajle moTpebu B IUX MeTajiax
aTOMHOI eHepreTMKH, MIKPOEJIeKTPOHIKM, paJioTeXHIKH,
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KOCMI4YHOI TeXHiKH, SIKi ChOTOJHI BM3HAYAIOTH HAYKOBO-
TeXHIYHNHN nporpec, 3po0UIN MOXXKJIMBUM ITPOMMCJIOBE J0-
OyBaHHS PO3CIAHUX €JeMEeHTiB.

KoMniiekcHe BUKOPUCTAHHSI CHUPOBHHU CIPAMOBYETH-
cs Ha 3aCTOCYBaHHA BCixX I roJIOBHUX YacTUH AJsA H00y-
BaHHS KOPUCHUX IPOAYKTIB abo martepiauis. Ile o3nauae,
0 3 OJHOrO BHJAY CHPOBHHHM MOXKHA HOOYTH BEIUKY
KinbKicTh pisHMX npoAyKTiB. Hanpukian, HUHI gepeBUHA
BHKODHUCTOBYETHCS He JIHINE AK JXKepejJo BUTOTOBJIEHHSA
MeburiB, a ¥ AK AKepeJsio BeJIHYe3HUX MaTepiaJbHHUX IiH-
HocTel (cxema 1).

Cxema 1. BAKOPHCTAHHA ePeBHHM i IPOAYKTIB 11 mepepolku

IIEPEBUHA
v

KHCIOTa
Tigponizanit MeTunoBuit
CIIUPT CIIHUPT
v \ v
Ilenronosa IAKTUBOBaHe Muitsi Hpixkmxi
Byrisns 3acobu
% v
CunrerHny- Ilnactuuni
HUM Kay4dyK Macu
ITamip ITopox
v v
Ximiyne Ilnacruuni
BOJIOKHO Macu

XiMiKH BiAMIOBiZaIOTH 3a palioHaJIbHEe BUKOPHUCTAHHS
CUDPOBUHH, il KOMILIJIEKCHY ITepepobKy, JiKBigamiro Bigxo-
niB, OaraTro 3 SIKUX 3aBJAlOTh HENONPAaBHOI MIKOAW OOB-
Kiyro Ta 3qopoB’o giogusau. Hanpukiaan, v Kiposorpag-
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CbKiil obsacTi posmimeHHs [[0JMHCHKOTO IepepobGHOro
KOMOiHATy He y3ro/»KyeThCs 3 TypbOTOIO IIPO 340POB’ A JII0-
OuHU i foBKimaA. OTike, po3pobKa HOBHX CIOCOGIB KOM-
IJIEKCHOT'O BUKOPUCTAHHA CHPOBUHU € BEJIbMHU aKTYaJIbLHOIO.

Ximiss Mae BeJUKe 3HAYEHHS i B po3pob1i cmocobis
nepeBeIeHHsI PEYOBUH, IO IIpOpearyBaju, Y MOYaTKOBUI
CTaH /ISl 1X IOBTOPHOTO BUKOPHUCTAHHS (PEeIUPKYJIAIis,
pereHeparis CUpDOBUHN).

Hanpuxnan, y»xe 3apas ZOCHTH IIMPOKO BUKOPHUCTO-
BYIOTBCA MeTaJIHd y BHUIVIALl BTOPMHHOI CHUPOBUHHU (Tak
3BaHOro ckpamy). Maiike IOJOBMHA CBiTOBOro BHpPOG-
HHUITBa cTaji 6asyeTbca Ha CKparlri.

HeBuuepneuM moxepesoM CHPOBHHHM € IPOMHUC/IOBI i
no6yToBi BiZIXOAM, TaK 3BaHA BTOPMHHA CHPOBMHA. BoHH
OTPYIOIOTH BOAOMMM, 3apakyiOTh I'PYHT i MOBiTpA, 3axa-
pPamyoTs TepuTopil. 3aBJaHHA XiMiKiB mosArae y 3He-
MKOMKeHH] BigxoxaiB. In1sa mporo GyAyIOTH coemiagbHi
OYMCHI CIIOPYAM.

B Vxpaini BCTaHOBIEHO HOPMH JONYCTHMOTO BMIiCTy
PE€YOBUH y radyBaTUX IPOMUCIOBUX BUKHUAAX 1 CTIUHUX
BOJlaX Ta BIANOBIJHY CHCTEMY KOHTPOJIO. AJjie IOJIOBHE
3aBJaHHA XIMIKiB IoJArae y CTBOpeHHi 6e3BigximHWX BH-
POOGHHUNTE, [ie BifIXOAM BHKOPHUCTOBYIOTHCA AJIA HOOYBaH-
Hs HeoOXigHuX mpoxaykriB. Peanizamis Takoro saBgaHHS
TICHO [IOEHAHA 3 KOMIIJIEKCHUM BUKOPHCTAHHAM CHPOBH-
HHU 1 KOMOiHYBaHHAM BHUPOGHUI[TB, KOJU BiXOAU OZHOIO
3aBOly CTAaIOTh CHPOBUHOIO JUIA 1HINOro, i Toxl 3aBOX
nepepocrae y xombiHar.

3aBfaHHa ANsi CaMOKOHTPOJIIO

144. Y yomy cyTb cupoBuHHOI Npobnemn? MoTtusyiiTe ii Bu-
HUKHEHHS.

145. PoskpuitTe 3HaueHHs XiMii y pPO3B’A3aHHi CUPOBMHHOI
npobnemu.

146. Y npomucnoBocTi ans Ao6yBaHHs aueTuneHy BUKOPUC-
TOBYIOTb SIK CUPOBUHY Kapbif kanbuiio i MeTaH. Hanuwite piBHSIHHS
peakuin fo0yBaHHA aueTUneHy MU crocobamm Ta NOSICHITL, KWt
i3 HUX pauioHaNBHILLIWA | YoMy .

147. MpupoaHolo CMpoBUHOIO Ansi AOBYBaHHA TBEpPAWX napa-
diHiB €

(1) npupoaHuin ras; (3) kam’siHe Byrinns;

(2) HadTa; (4) cynyTHuiA HadbTOBUIA ras.
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148. [ina BupobHMUTBA MUIa BUKOPUCTOBYIOTb:

(1) coni BuLMX KAPOOHOBUX KMUCNOT;

(2) ectepu BULLMX KAPOOHOBUX KUCNOT;

(3) Buwi cnuptw;

(4) deHonu.

149. AHINiH — BaXMBUI NPOAYKT XiMIYHOI NPOMUCNOBOCTI. BiH
€ BUXiOHOW peyoBuHO ans nobyBaHHs HGaratbox GapBHWKIB, NikiB,
BMOYXOBUX PEYOBMH, BUCOKOMONEKYISIPHMX CNOMyK Towo. Busnayre
BUXiA aHiniHy, SIKWO BHACNIAOK BiAHOBNEHHS HITPOOEH3eHy Macolo
73,8 T nobyTo 48,0 T aHiniHy.

150. CuposuHoio ans BupobHuuTBA CcynbdatHOI KUCNOTU €
cipyaHuin konyenaH. O64MCniTb MacoBYy 4HacTKy BMKOPUCTaHHA
Cynbdypy, skwo 3 400 T cipyaHoro konyenaHy 3 MacoOBOIO 4aCTKOK
Cynbdypy 46 % BupobneHo 280 T cynbdaTHOi KMCnoTu.

151*. YHacninok OKUCHEHHS CNUPTY YTBOPUAACch OAHOOCHOBHA
kapboHoBa kucnoTa, ANA HenTpanizauii 22 r €Koi BUTpaYyeHo
59,4 Mn po34uMHy Nyry 3 MacOBOIO HaCTKOIO rigpokcuay kanito 20 %
i ryctuHoto 1,18 r/mn. BusHaute dopmyny cnupTty, sKuid cTas
CUPOBUHOK Ans foOyBaHHS KapOOHOBOI KMCNOTU: HANULWITL CTPYK-
TYpHi GOPMYSIM NOFrO MOXIIMBKX i3OMEPIB Ta iXHi HA3BW.

152*. Ak nobytn 6eH3eH i3 MeTaHy? HanuwiTe pIBHAHHA pe-
akUin | 3a3HayTe yMOBU iX 3AINCHEHHS.

§ 20. BHAYEHHS XIMII ¥ PO3B’SI3AHHI
EHEPTETUYHOI ITPOBJIEMHA

3abeaneveHiCTh @HEPri€l0 € HAaWBaXKJIUBINIOK YMOBOIO
COIlaJIbHO-eKOHOMIYHOI'0O PO3BUTKY OyAb-IKO1 KpaiHm, il
IIPOMUC/IOBOCTI, TPAHCIOPTY, CLIBCHKOTO TOCIOAApCTBa,
chep KyasTypu i mobyTy.

Oco0auBO DaraTo eHepril CHOKMBae XiMiuHA MPOMUC-
noBicTh. EHeprisi BUTpayaeThcsad HA 3[1MCHEHHS eHJ0Tep-
MIiYHMX IpOIeciB, Ha TPAHCIIOPTYBaHHA MaTepialiB, KpH-
IIiHHA Ta 3ApiOHEeHHS TBepAUX PeYoBUH, (MiIbTPYBaHHI,
CTUCHEHHs rasiB ToImo. 3HAUHMX 3aTpaT eHepril morpe-
OyroThs BUpobHUITBA KapOigy Kaablio, Gochopy, amiaky,
IoJieTHJIeHy, i30MpeHy, CTUpPeHY ToIno. XiMiuHi BUpOO-
HUITBA Pa3oM i3 HaPTOXIMIYHUMHU € HalleHeproEMHIMNMHU
ranxysamMu iggycrtpii. Bunyckaroun maibke 7 % mpomuc-
JIOBOI NPOAYKIil, BOHH CIOXKHUBAIOTh y Mexax 13—20 %
eHeprii, 1[0 BUTPAYa€EThCS BCi€I0 NPOMUCJIOBICTIO.
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Ixepenamu eHeprii Hadgacrime € TpagunifHi HeBix-
HOBHI IPUPOAHI pecypcHu -— Byrisis, HadTa, IPUPOLHUIH
ras, Topg, ciaHIi.

@ [MpurapaiiTe, Aki ByrinbHi GacenHun YkpaiHu Bu 3HaeTe i noka-
XiTb IX Ha KapTi.

® Yu mae YkpaiHa cBoi poposuwa HabTW 1 NPUPOAHOro razy?
Lo Bam npo Hux BIAOMO 3 Kypcy reorpadii?

OcTamHIM YacoM BOHHU Ay’Ke IIBUIKO BHCHAMKYIOTHCS.
0Oco6,1MBO IPUCKOPEHUMY TEMIIAMY 3MeHITYIOThCS 3aIacl
Ha()TH i IPUPOHOTO rasy, a BOHK oOMeskeHi it Hemompas-
Hi. He nuBHO, 10 116 MOpoAKye eHepreTHyHy npobaemy.

¥ pisHEMX KpalHaX eHepreTH4YHy 1pob1eMy po3B’sA3YIOThH
110-pi3HOMY, IIPOTe BCIOAW B ii PO3B’A33aHHS 3HAYHUI BHe-
CoK pobuth ximia. Tak, XiMikKM BBa)kaioTh, 1o i y Maii-
OyrHboMy (mpubimsHo Ime pokie 25—30) HadTa 36epeske
CBOIO IO3UIiI0 Jifepa. Aje Ii BHECOK B €HEpPropecypcu
IIOMITHO CKOPOTHThCA i Oyje KOMOeHCyBaTHCH 3pOCIUM
BHECKOM BYTLLIfA, rasy, BOZHEBOI eHEPreTHKH, SAePHOT0
manbHOTO, eHepril CoHngA, eHeprii 3eMHuUX riMOUH Ta iH-
INNX BU/IB BiAHOBHOI eHeprii, BKIIOUanoun GioeHepreTHKy.

Voxe crorofsi ximMiku TypOyoThECA IPO MaKCHMAaIbHE i
KOMIUIEKCHE €HEeproTexXHOJOTiYHe BUKOPHCTAHHS TIAJIUB-
HUX PECYPCiB — 3MeHIIeHHS BTPAT TEIUIOTH y HABKOJIMIII-
HE cepeioBullle, BTOPUHHE BUKOPUCTAHHSA TEILIOTH, MAKCH-
MaJibHe 3aCTOCYBaHHSA MiCI[eBHX NAJIUBHUX PECYPCIB TOIIO.

Pospobiero ximiuni Merogu BuiyueHHS B’A3K0i Had-
™ (MiCTUTE BHCOKOMOJEKYJIADHI BYTJeBOAHi), 3HauYHA
YaCTHHA SKOI 3aJHINAETHCA Yy MiA3€eMHUX POJOBHIIAX.
M1 30inbIeRHA BUXONY HAQTH Y BOAY, AKY 3aKAYYIOTh Y
IJIACT, MOMAIOTH IOBEPXHEBO-aKTUBHI PEYOBUHH. IXHI Mo-
JeKyJI¥ PO3MIMYIOThCA Ha MeXxi HadTa—BoOjA, 110 30iaL-
IIy€e PYXJIUBICTH Ha(TH.

Ha maiibyTHe NMONOBHEHHS NaJUWBHUX DPECYpCiB IOej-
HYIOTb 13 panioHanTbHOIO nHepepobkoi Byrimis. Hampu-
KJaax, noAapibHeHe Byrisua 3mimyeTecs 3 HadTOO, Ha
J00yTy macty miloTh BOAHEM Iif THCKOM. IIpn npomy
YTBOPIOETHCA cymim ByrieBojgHiB. Ha pgobyBamHa 1 T
IITYYHOrO OeH3WHY BUTPAYaeThesl OiM3bKo 1 T Byrimas i
1500 m3 Bommio. IToku o IITYyYHUH O€H3UH MOpPOKYMIL
BiJ 106yTOro 3 Ha)TH, NMPOTe BAasKTMBA MPUHIIMIIOBA MOJXK-
JIUBiCTH IiOoro gob6yBaHHS.
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Iyxxe MepCIeKTUBHOIO BUIAETHCA 800HE68A €Hepzemu-
Ka, Mo TI'PYHTYETHCSA HA CHAJIOBaHHI BOJHIO, Hif dac
AKOr0 WHIKiAJIMBI BUKHAM He BUHUKAIOTHL. Ilpore mus ii
PO3BUTKY NIOTPiOHO pPO3B’s3aTH HU3KY 3aBJaHb, IOE]-
HAaHUX 31 3HMIKeHHAM co0iBapToCTi BOJHIO, CTBOPEHHAM
HaAiHUX 3acobiB ¥oro 30epiraHHsa Ta TPAaHCIOPTYBaHHA
Tomjo. SAkmo 1i saBgaHHA OyAyTh pPO3B’fA3aHi, BOJEHB
MO>XKe BUKODPUCTOBYBATHCS B aBiaril, BOZTHOMY i HaszeMHO-
MYy TPAHCIOPTi, IPOMUCIOBOMY 1 CLIBCHKOIOCIOLAPCHKO-
My BHpPOOHHMIITBAX.

HeBuuepnHi MOMKJIUBOCTL MicTUTH sdepra (amomua)
enepzemurxa. i pO3BUTOK /151 BADOOGHUIITBA eJeKTPOeHep-
rii Ta TEIIOTH HA€ 3MOrYy BUBLIBHUTH 3HAYHY KiJBKIiCThH
opradiuHoro majguBa. TyT mepej XiMiKaMu CTOIThH 3aBJaH-
Hs CTBOPUTH KOMILJIEKCHI T€XHOJIOTI4YHI CUCTeMH IOKPUT-
TS eHepreTUYHMX BUTPAT, IO BiOyBaIOTHCA Iif 4ac 371M-
CHEeHHS eHJOTePMIiYHMX peaKIliii, 3a JOIOMOIOI0 sAepHOl
ereprii. IIpore >xaxyiuBa aBapia Ha YopHoOMIbCHKiN AEC
3MiHMJIA CTaBJIEHHSA J0 aTOMHHUX €JeKTPOCTAHIii y CBITi,
ocobsmBO B Hamiii kpaiHi. Mo)XHa 3 yIneBHEHICTIO TBep-
auTu, mo 6e3 po3B’sA3aHHA NpobJieMH 3HAYHOIO IiJBH-
merHA HagiisocTi AEC momanpluil pO3BHTOK aTOMHOIL
eHepreTuku Oyge HEMOXKJIMBHUM.

Besnuki Hagil NOKJIagal0ThHCS HAa BAKOPUCTAHHS COHAY-
HOl pazianii (zenioenepzemura). Y Kpumy Ai0Th COHAYHI
farapei, GoTorarbBaHIUHI eJJeMeHTH AKUX IE€PEeTBOPIOITH
COHAYHE CBiTIO B ejleKTpuKy. I[IA ompicHeHHs BogM U
omajeHHs KHUTJa IIUPOKO BUKOPUCTOBYIOTHCA COHSAYHI
TepMOYCTaHOBKH, [0 IePeTBOPIOIOTH COHAYHY eHeprilo Ha
rerntory. Consiuni 6aTapel Byke JaBHO 3aCTOCOBYIOTHCA Y
HapiramifiEMX cmopyzax i Ha kKocMiyHuMX Kopabaax. Ha
BifMiHY Bif sifepHOI BapTicTh eHeprii, AKy Ao0yBalTh 3a
IOIIOMOI'0X0 COHAYHUX OaTapeil, MOCTIHO 3HUXKYETHCH.

Ilisi BUTOTOBJIEHHSI COHAYHMX OaTapeil IOJIOBHMM Ha-
MiBIPOBIJHUKOBMM MaTepiajJloM € CHJIINIA Ta CIOJyKH
Cuniniro. Huni xiMikyu mpamniooThs HaJL po3pOo0OK0I0 HOBHX
MaTepianiB-neperBopoBadiB eHeprii. Ile MoxyTh OyTH
pisHi cucTeMu coseil AK HakonuuyBadi eHeprii. [Toganaburi
yCIiX¥W TejlioeHEePreTUKHU 3aJIeXaTh BiJj TUX MaTepialis,
K1 3alPONOHYIOTh XiMIiKH [JIfl IIepeTBOPeHHs eHeprii.

V TpeThboMy THCSIYOJITTI IPUPICT BUPOOHUIITBA €JIeKTPO-
eHeprii Oyze BifOyBaTHCA 32 PAXYHOK PO3BUTKY COHAYHOL
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€HepreTHKH, a TAKOX MeTaHOBOro OpOAiHHA ITOOYTOBHX
BiIXO/IB Ta iHIIMX HeTpagUIIHHUX IKepes nobyBaHHS
eHeprii.

3aBaaHHa angs CaMOKOHTPOO

153. Hum BuknnkaHa eHepreTuyHa npobnema Ta i 3arocTpeH-
HSi OCTaHHIM Yacom?

154. MokaxiTb Ha KOHKPETHUX MPUKNALax 3HAYEHHS XiMii Y
PO3B’A3aHHi eHepreTuyHoi npobnemu.

155. Y Kpumy npautoe coHsiiHa enekTpoCTaHLis MOTYXHICTIO
500 kBt. Ckinbkn 100-BaTHUX ENEKTPUYHMX TAMMOYOK MOXHA Mif-
KOYNTU [0 UIET enekTpocTaHLji?

156*. lenioycTaHoBKa Aae 3mory 3a [ONOMOrol antoMiHIEBUX
A3epkan, Wwo BiAOMBAIOTL COHAYHY eHeprilo, Ao6yBaTh rapady Boay,
BOASHY Napy Ta eNeKkTpoeHeprilo. Ky KOHCTPYKUIIO refioyCTaHOBKM
BuM mMornn 6 3anponoHysaTtu?

§ 21. BHAYEHHSA XIMII ¥
IIOBCAKIEHHOMY KHUTTI

¥ nobyTi MM DpaKTH4YHO IIOAEHHO 3ycTpivaemocs 3
OPOAYKTAMM XiMiuHOI IIDOMMCJIOBOCTI Ta 3 XiMiuHUMH
nponecamu. Ile npaEHsA GiMH3HH, MATTA NOCYAY, HOTJIS-
AaHHSA 3a MiJIOTOI0 Ta MeOJSIMHU, 3aCTOCYBaHHSA KJIEI0, a
TaKOXX TIOTYBaHHA I)Ki, YMHBaHHS 3 MHJIOM, AOTJISIL 34
IIKipo1o obsmuds Ta iHma ocobucra ririema Tomo.

Hwuni mobyroBa ximisi — me camocriitra ramyss IIpo-
mucaoBocri. Ilopoky y cBiTi BupobasgeThcss Maiike
30 mMaH T ToBapiB mMobyTOBOI XiMmii. Ile MuitHi, KesiHpiky-
Ioui 3acobm, 3acobm AOrisAAy 3a MebaAMM I HigIOro,
Anst 60poTHOHM 3 KOMaxaMH i 3aXUCTy POCTHH, 3aco6u [
BUOLIIOBaHHSA, HiJKPOXMAaJIOBaHHA, MiICUHIOBAaHHSA, Pi3-
HOMaHiTHI (apbu, Kyel, aBTOKOCMETHKA TOIIO.

¥ nobyri mmpokoro sacrocyBaHHs HaGyIu Muilni 3a-
cobu. Piu y Tim, mo yucra Boga nobpe Buaanse is 3ab6pys-
HeHOI IIOBepPXHi JIMIIe PO3YMHHI B Hiif peuoBuHN. YacTou-
KM HEPO3YMHHUX DPEYOBHUH, AKi 3MOUYIOTECA BOZOIO (Tif-
PodinbHi), MOXKHA BHAANUTH 3a PAXYHOK MEXaHiYHOIO
BIUIUBY. SIKINO X DEYOBHHH HE 3MOUYYIOTHCA BOJOIO (rig-
poob6Hi) i 10 TOro >k MawOTH MiABUINEHY B’SI3KiCTH, TO

85



MPaKTUYHO IX He MOXKHA BUAAJIUATH Bogolo. Ile crocyeTsca
JKUPOBUX 3abpyAHEeHb, BOCKY, CTeapuHy, oJii, pisHHUX
OpPraHiuYHUX PEYOBHH TOI0. ¥ TAaKUX BHUIAJKaX 3aCTOCO-
BYETBHCA MUJIO, a IIle Kpalle — CHHTeTUYHI MHIHI 3acobu
(CM3), mo HaJeXaTh A0 I'PYNH IIOBEePXHEBO-aKTUBHUX
peuoBuH (IIAP).

Do CM3 yHiBepcanbHOI Ail Hase)xaTh NOpajiabHiI IO-
pomiku «Haranka», «Kpucran», «Jloroc», «Actpa». dnsa
OpaHHS BOBHAHUX, MIOBKOBUX 1 CHHTETHYHHUX TKaHWUH
BUKOPHUCTOBYIOThCA mopomku «ExkcTpa», «HoBocTe». Ak-
mo 6inmusHa ay>xe sabpygHeHa abo JOBro Jekaua He-
BHIIPAHOIO, TO Kpallle KOPHCTYBaTUCA MHIOYUM 3acoboM
Tuny «Epa». Ileit camuii mopomok MoxxkHa 6patu 3 coboro
B TYPHCTHUYHUMA ITOXifl, AKIIO MapHIPYT JEXUTh Y3JOBX
MoOpCchKOro yabepexiksa (domy?). A ocek pizkumm CM3
IIpaTH B MOPCHKi# BOAI He MOXXHa, OCKiJIbKU BOHU 3M’AK-
IMIyBadYiB BOAU HE MICTATS.

Muitsa gig ITAP nmosicHIOEThCA 1XHBOIO 3/JaTHICTIO yac-
TOYKH OPYAY KUPOBOTO IIOXO/KEHHA 3’ €JHYBAaTU 3 BOZOIO.

3ajeXHo BiJ mpu3HauyeHHA 10 ckiaagy CM3 BXomsTh
pisui ayxkHi mobaBKH: cHUIikaT HaTpiil, coga, ¢ocharTu
HATpio, AKi MOJErmyoTh Iponec IIpaHHs 0aBOBHAHUX 1
JNbHAHUX TKaHWH, KanpoHy. Aje 1ni CM3 He Mo)XHa 3a-
CTOCOBYBATU JJs IIPaHHA BUPOOIB i3 BOBHU 1 JaBcaHY,
OCKILIBKM BOHH IIOCTYIIOBO PYWHVIOTBCA MTiJf BIJIUBOM
JIY?KHOro cepemoBuma. [{1a Takux BUPOOGiB 3aCTOCOBYIOTH
CM3, sKi CTBOPIOIOTH y BOJl HeHUTpaJbHY peakIliio.

Ilix yac mpaHHEA BUpPOOiB, K1 MaTh 3a0pyaHeHHA 0i0-
JIOTIYHOI'0 MOXO/JKeHHs, HAIIPUKJIAJ IJIAMHU KPOBl, BUKO-
pucrtoByioThr CM3, mo Mmicrare ¢epmenTu. Ane ciif ma-
m’dATaTy, [0 He MOXKHA IIpaTh y AyxKe rapsidiil BoAi,
OCKiAbKHM (epmeHTH 3a Temmeparypu mnonapg 40 ‘C pyi-
HYIOTLCS.

Heski CM3 micrars BifbinroBaul, 1m0 pyWHYIOTh CTiii-
Ki 3abpysHeHHs, yepe3 sAKi TKaHWHa HabyBae ciporo abo
JKOBTOT'0 KOJIBOPY.

Bigbinmosauem wMoxxe Oyrtu 1mepbopaT HaTpiio
NaBOj - 4H,0, sk caMa epoKCH/{HA CliIb, TaK i IepOKCHUL
rigporeny H5Os, 110 yTBOPIOETHCA Hif Yac Tigposisy coi.

BaraTo AKi mMITY4YHI BOJOKHA 3[JaTHI eJIeKTpU3yBaTuCH,
T0OTO HAKONMUYYyBaTHU eJeKTpHuHi 3apsagu. HeraTtuBHi 3a-
paau (€JIeKTPOHU) MOKYTH HAaKONNUYYBATH TaKi BOJOKHA,
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sIK HITPOH, JIaBCaH, alleTaTHI BoJIOKHA. [lo3uTUBHOrO 3aps-
Iy (4epe3 BTpaTy eJIeKTPOHIB) HAOyBa€ MOBEPXHs KaIIPOHY,
HEHJIOHY 1 YacTKOBO BOBHA Ta INOBK. JIbHAHI Ta 6aBOB-
HAHI TKAHWHY IOTJIMHAIOTH BOJIOTY, 1[0 CIPHUSAE CTIKAaHHIO
eJIeKTPUYHUX 3apALiB, TOMY BOHH i He eJIeKTPU3YIOTHCH.

[na zanobiranHa ejgekTpusanii BUpobu i3 CHHTETHU-
HUX TKAaHUH 00pOOJIAIOTH PO3YMHOM «AHTHUCTATHK».

15 YuIeHHA NOCYAY, PAKOBHH Y MUHI 3acobu yacTo
BBOJATH TBePAL iHepTHI peuoBWHHM — abpasuBu, AKi mO-
JIETIIYIOTH MeXaHiuHe pYHHYBaHHS TBepPAUX 3a0pyJAHEHB.
IToTpibHO mam’ATaTU: KATErOPHUUYHO 3a00POHAETHCS 3aCO-
bamMn n1s npaHHs O1IM3HM MUTH KYXOHHUI mocy! Borm
IIKIJJIWBL A4 OpraHiamy.

Cnocodbu 3acrocyBanrsi CM3 Ta iHIIMX mnpemnaparis
3a3HAYAIOTBCA HA YIAKOBKAX. IX CIif Joaep)kyBarmcs,
TOJ1 BUKOPMCTAHHA TOBapiB mobyToBol ximil Oyae mijkom
6e3rmevyHuM.

XiMiyHa TPOMHUCJIOBICTH BHIYCKAE BETUKHUHA aCOPTH-
MEHT pi3HUX KJeiB. MinHIiCTh 3UenjieHHsS KJe BiTHOCHO
CKJICEIOBAHUX IMOBEPXOHb BU3HAYAETHCA CHUJIAMHU MiXKMoJIe-
KyJspHOI B3aemMofil (eJeKTpocTaTUYHMMHU cuiamMu) abo
XIMIYHUMHA CUJIAMHU, SIKI BeyTh A0 YTBOPEHHS XiMiUHOTO
3B’A3KY MiXX MOJIEKYJIAMH KJIEIO 1 IIOBEepXHelo, II0 CKJie-
I0IOTh.

Hajicrapimuit i3 kJieiB — cuiaikaTHUil, abo KOHTOP-
cekuii. Bin Bimomuii 3 cepenuau X VI cr. i aBIsge coboro
BOJAHMI PO3UMH cuaikaTy Hatpilo NaySiOz. Moro mupoxo
BUKOPUCTOBYIOTH ¥ TEKCTHJIBHOMY Ta IAlepoOBOMY BUPOO-
HUITBI, Y MWJIOBapiHHI Ta JakodapOyBaHHi, IS CKJe-
IOBaHHA KepaMiKH, CKJa, MeTaJliB, KapToHy, Ialepy Ta
IHITUX MaTepiaiB.

Ho rpynu HaKpalqux CMOJ, KJeiB i JakKiB Ha/exaThb
emoKCcHAHI. IM BiacTMBa BHCOKA JMIKICTB 0 CKJA, IOP-
IeJAHU, MeTaJiB, IIacTMac, AepeBa Ta BHCOKa MeKa
MirHOCTI. ¥ MOOYTI MHUPOKO BUKOPUCTOBYIOTHCA KJel THITY
B®, BD-2, BD-5, BuroToBiieHi Ha OCHOBi (heHoJI0hOpP-
MaJbAEeTiJHUX CMOJI.

BunyckaeTbca IINPOKUH acOPTUMEHT 3acobiB ocobuc-
TOI TririeEd, JMJiKapchKUX 1 napdyMepHO-KOCMEeTHYHUX
npenaparis, 3acobiB 60poTsbu 3 KOMaxaMu Ta IO JOTJISAY
3a aBTOMOOi/IEeM, ILIAMOBMBiZHI 3acobm i HaraTo iHIIOro.
¥ ni# ranysi 3gificHIOIOTBCA HAYKOBO-AOCHifHI poboTH, i
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aCOpPTUMEHT TOBapiB mobyToBol Ximil mocTiHO po3mu-
proeTses. Omike, Ximisi moJsiermye Hamy npamio, 36epirae
370pPOB’sl, aje MOXe OyTH i CMepTeJbLHO Hebe3leuHo.
Tomy noTpi6HO 00epe’XHO CTaBUTHCH 0 XiMikaTiB y Ba-
momy Aomi Ta B mkoJi. HaBiTh JiKM MOXyTh OyTH AyXKe
HeOe3MeUHNMH, SIKIO HeMPaBUJIBHO IX 3aCTOCOBYBaTH abo
3afiMaTUCsS CAMOJIIKYBaHHAM.

Tpeba 3aBxau nam’sTatv, WO BCi nobyrosi Xxi-
MiKaTU NOTEeHUINHO Hebe3neyvyHi! HAKWo BOHU AaThL
3MOry HaMm eKOHOMMWTM 4ac i Cunu, NoONerwyTb Ha-
e XUTTH, TO BUMaralwTh YBaXHOro M rpamMoTHOro
NOBOAKEHHA 3 HUMM.

3aBaaHHsa 19 CaMOKOHTPOIIO

157. Po3kpuitTe 3HAYeHHs XiMii y NOBCAKAEHHOMY XMTTI.

158. Yomy nig yac npaHHs Cif 3acTOCOBYBATW MUIAHI 3aco6u,
a npaHHsi B YWCTI BOAi HeJocTaTHE?

159. fke 3HaA4YeHHA MaloTb Pi3Hi go6GaBkuM y cknagi MURHUX
3acobis?

160. Yomy nbHsaHI Ta GABOBHSAHI TKAHUHU HE ENeKTPU3YITLCA?

161. Hakun, sk npaBuno, CKNadaeTbCs 3 CyMilli pe4oBuH. [ing
10ro BMOANEHHs 3 NOBEPXHi YaWHUKa PEKOMEHAYETLCS MPOKUN'a-
TUTU NOBEPXHIO Harpiey 3 PO34MHOM coau. Hakun poanywyetbes,
npu LbOMY CynbdaTi KanbLjlo Ta MarHilo nepexoasTs y kapboHatu.
[ani Tpeba Npokun’aTuTu B YaHWUKY PO36aBAEHNA PO34MH OLTOBOI
KUCNOTW | NPOMUTU YaNHUK BOAOI0. HanuuiTe PIBHSHHA peakwuii
nepexoay Cynbdary KasbLjlo y kapboHat, a noTiM y pO34MHHY Ciflb
Kanbujto.

162*. Hanuwitb piBHAHHSA peakuii yTBopeHHs deHonodopm-
anbaerigHoi cMonM, fiKka 4acTo 3aCTOCOBYETLCA SK flak Ans no-
kpuTTa BUMPOObIB i3 Aepesa.

§ 22. XIMIA TA EKOJIOI'TSH

V xuBi#t i HexuBi# npupozai BigOyBaroThcA pisHI ¢i-
amuni, xiMmigHi Ta Giosoriumi mpomecu, Aki y 6iapmocTi
BUIIAAKIB B3a€Mo3B’s3aHi # NepebyBaioTh y HeCTiAKiiH
piBHOBAa3i; cmocTepiraeThcsl Tak 3BaHMHU KO0J1000ir ximid-
HUX eJeMeHTIB i pe4uoBWH, HAIPUKJIa/J KHUCHIO, BOAU, OK-

cuny Kapbouy(IV) Tomo.
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HJifgnpHICT, NIOAWHU BHeCJa 3MiHM Y OPUPOAHHUMN KO-
J1006ir esleMeHTiB i pedoBUH. OCOOJIMBO MOCUINBCA BILJIUB
JIOAUHE Ha IPHUPOAY Y 3B’A3KY 3 HAYKOBO-TeXHIUHUM
nporpecoM. OcTaHHIM CIPDUYMHUB Pi3HI HEraTUBHiI 3MiHU
V HaBKOJIUIIHBOMY CepeJIOBUIIi: OTPYEHHA 1 3a0pyAHEeHHSA
npicHOl Boau, 3abpyaHeHHs CBiTOBOro oxKeaHy i 3emMHOI
aTMoc(epHu, CIYCTOIIeHHs HaJp, BUHUIIEHHS TBapuH i
OTaxiB a) [0 3HUKHEHHs 0araTboxX O0i0JIOriYHMX BH/IB
TOIO. ¥ B3B’S3KY 3 UM OCOOJIMBOrO 3HaUYeHHS HabyBae
€KOJIOTiA AK HayKoBa OCHOBAa pPaliOHAJIBHOTO IIPHPOIO-
KOPHCTYBaHHSA Ta OXOPOHU XUBUX OPraHiamiB, cepen HUX
i JTrOAWHNA.

Ekonoris — ue Hayka npo BiAHOLWEHHA OpraHiamis
MiX cobol0 Ta 3 AOBKINSAM.

Y nobyTi icHye fyMKa, 10 IOJOBHY INKOAY HaBKOJIMIII-
HBOMY CepeJlOBUINY 3aBAa€e Ximis, XiMiyHi BUpoOHHUITBA.
Ile me B3oBcim Tak. 'ooBHMMM 3a0pyAHUKAMU € TeIJoO-
eJIEKTPOCTAaHIil, KOJIbOPOBA MeTalypris, Tpancmoprt. Ha-
IpUKJIaj, B arMochepy mopiuao BukugaeTscsa 100 Mman T
oxkcuay cynbdypy(IV) SO,. Binbmie mosoBuHY Ii€l Kiab-
KOCTi Ipumaja€ Ha YacTKY TeIJIOeJeKTPOCTAHIIM, Yer-
BepTa YacTHHa — Ha 4YacTKy KOJBOPOBOI MeTaxypril i
JIIe KiJbKa BIACOTKIB — Ha YacCTKY YOPHOI MeTanyprii
Ta OCHOBHOI XimiuHOI mpomucJoBocTi. Te came MoKHa
CKasaTu Opo BUKUAU OoKcuAiB HiTporemny Ta okcuay xap-
60ony(IV), mpo TBepAi mMIOBI BHKUAM 1 KaHIeporeHHi
MiKpoeJIeMeHTH.

XimiuyHa IPOMMCIOBICTE pa3oM i3 HadTOXiMiuHOIO Ha-
cIpaBjl BiANOBiZanbHA 3a IOSABY B aTMoc(epi amiaky,
CIpKOBO/IHIO, XJIOPHU/IB i hayopuais, popmansgeriny, Hagp-
TaJlleHy, CTHUpPeHy, TOJyeHY, MeTaHOJy, HiTpaTHOI, ¢oc-
¢haTHOI, ameraTHOI i CMHIIBFHOI KHCJOT.

Tenep y ximiuHii IPOMHCIOBOCTI BUKOPHCTOBYIOTH
PisHiI (iJBTPH, MHUIOTa30BJIOBJIIOBAYl, SIKi 3HAYHO 3MeH-
IIYIOTh BUKUJAHHA IIKIJINBAX PEYOBUH B arMocdepy.
YnosnomTs i okcug cyabdpypy(IV) SOy, AKkuit BXoAUTH 10
CKJIaJly BUIIAJbHOTI'O ra3y, a MOTiM CIPSIMOBYIOTh MOI0 AJIsA
nobyBaHHA cyabdaTHOI Kucaotu. Ha »kalb, OKCHI CYJIb-
dypy(IV) TELL moku mo He BJIOBIOETHCA. [lopyu iz TEI]
HarpoMa/pKyoThCa BeJIWYe3Hl K1IBKOCTI IIomney i muiakis,
AK1 3aiMalOTh BeJMKi 3eMesbHI mromngi. XiMiku po3pobuiu
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MeTOAM IX yTWaisanii, HaupuKJajJ BUTOTOBJIAIOTH Oy[i-
BeJIbHI MaTepianw — IeMeHT, Ieray, IJIUTKH.

Bsarami rocmomapchKka AiAMBHICTH JIOAWUHUA 3aJUIIAE B
NPUPOJAL BEIUKY KiNbKicTh pisHMX 3abpyaHukis. Tak, mij
yac BUPOOHUIITBA YaBYHY BeJIMYe3Hi 3eMeJIbHI IJIONIIL 3ai-
MaoTh mgaxku. Temep iX YacTKOBO IepepoOIATH Ha
muIakobeToH, IIIaKOBATy, AKA BUKOPHUCTOBYETHCA HAK
TeII0i30IANIdHUM MaTepian 3amicTh asbecty. MeneHuit
[IJaK 3aCTOCOBYIOTH [AJIsI IILISAXOBHUX IIOKPUTH, a (ocdo-
mIaK — 9K (ocharae mobpuBo. Yce Ie jae 3HAYHUKI
eKOHOMIYHHI e(deKT, OCKIJIBKM CIpUse eKOHOMil Ipu-
POAHOI CHPOBUHM ¥ eHeprii Ha Ii mepepoOKy.

CuHTeTHYHI moJriMepu Ha BiIMiHY Bl IPUPOJLHUX HE
PO3KJIafaloThcA (epMeHTaMU 1 3aJUIIAlOThCA B IPUPOI.
Koum K iX micisi BUKOPUCTAaHHA CHAJIOITh, TO THUM ca-
MUM JHIIe 36i1pIyloTh 3a0pyaHeHHs moBiTpsa. Ilepen
xiMiKaMu CTOITh 3aBJAaHHA PO3POOKHU CIOCOOIB yTHIiZamil
CHHTeTHYHHUX MaTepiajiB i cTBOpeHHs HOBHUX II0JiMepiB,
AKi 6 posKJIamanucs B IIPHUPOAL.

Ily>xe rocTpo CTOITH MUTAHHA IPO palioHAIbHE BUKO-
pUCTAaHHS BOAH i HEIPUIYCTUMICTE 3a0py/IHEHHA BOJOUM.
IIpu npoMy BpaxoBYEThCA, IO IIPiCHA BOJa CTAHOBUTH
TiTbKH O0M3bK0 2,5 % Bij 3arajbHOl KiJIBKOCTLI BOAH Ha
3emui. KapauranbHe po3B’sg3aHHA NPoOJeMHU IOIATAE Y
CTBOpPeHHI 3aMKHeHUX (0e3CTiuHMX) TeXHOJOTIYHUX CHUC-
TeM, KOJHM BUKOpPHUCTAHA BOJA OYHUINYETHCHA 1 3HOBY IIO-
BEpPTAETHCSA Y BUPOOHUITBO.

Ilna Yxpainu, e pO3BATOK BHpOOHUITBA ¥ ypbaHiza-
nif 3HAYHO PO3IIMPUJIM BUTPAYaHHA BOJHU, Ile OCOBJIHBO
BaXKJIMBO. 3arajbHUi 00CATr BOJOCHOXXHUBAHHA 3 ypaxy-
BaHHAM BTpaT B VYkpaimi gocar 30 kM3 Ha pik, mo
cTaHOBUTE 60 % ycworo cToky il pivok. ¥Yike 3apas Bif-
yyBaeThca Hecraua Boxu y Jonbaci, Kpusopixoxki, Ilpu-
aszoB’i, Kpumy.

Huni B Ykpaini 6araTo 3pob1eH0 1010 3aXUCTy BOJHUX
MacuBiB Bij 3abpynHens. Ha 6GaraThox 3aBofiax 3BeJeHO
ouncHi cmopyau (man. 23), HedTpasisaTopH, CTaBKHU-Bifi-
CTIHHHAKY 3 MOBTOPHUM BHKOPUCTAHHAM BOJM, YCTAHOBKHU
fioximiyHOro oOumMIeHHs IpoMucaoBHUX cTokiB (Kpmso-
pisbKUM KOKCOXiMiuHUIT 3aBox) Tomo (Mau. 24).

Koucturynisi YKpalHM BCTAaHOBJIOE, IO B iHTepecax
HAHIIIHBOrO 1 MaibyTHHOrO0 IMOKOJiHL B YKpaiHi ByKUBa-
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Maax. 23. OuucHi ciopyau Ha ogHOMy 3 mignmpueMcrs [IHinmpomer-
pPOBCEKA

Mauxn. 24. BigcriitHuku Ta iHmi oumncHI cnopyAau Ha
PybexxancskoMy ximMkxombinari

IOTHCS HeOOXiJHI 3aX0AM AJIs1 OXOPOHU i HAYKOBO OOI'pYH-
TOBAHOr'O palioOHAJBLHOTO BHUKOPHMCTAHHA 3eMJi, II Hajp,
IPUPOJHUX PECypciB 3 MeTOI NHOJINIIeHHSA HAaBKOJIMII-
HBOTO CepefoBUINA, B IKOMY >KHUBe JIOJUHA.

Exosoriuni npobiemMu, mopoKeHl Cy4YacHUM CYCIilb-
HHAM PO3BUTKOM, CIPUYMHUIN B YCHhOMY CBITi CycHiJIBHO-
MOJITUYHUNA PyX MPOTH 3a0py/IHEHHA AOBKLIJIA Ta 1HIIUX
HEraTUBHUX HACIIJKIB HayKOBO-TEXHIUYHOI'O IIpOrpecy.
B Vkpaini y nsomy miaHi gie Ilapria sesreHux.
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3aBaaHHs 11 CaMOKOHTPOJTO

163. Lo Take ekonoria? Aki ekonoriyHi npobnemun Bam BigoMi
M YMM BOHM BUKNUKaHI?

164. ki xiMiyHi 9BULLA | NpOUECK nexarb, Ha Baw nornsg, 8
OCHOBI Takux eKoJoriyHux npobnem, sik:

(a) o3oHOBa AOipKa; (B) KMCNOTHI gouyi;

(6) napHukoBun edekt; (r) 3armbenb rigpobiOHTIB B 03epax.

165. $k BM BBAXaeTe, WO MOXYTb 3anponoHyBaTh XiMiku Ans
PO3B'A3aHHA eKONOriYHUX Npobnem, 3asHaveHux y 3asaaHHi 1647

166. YHacninok cnanioBaHHsi npoTtaroMm nobu Ha TEL, 6ararto-
30NbHOrO BYriNAg 3 BiAXigHMMW rasamMu BUKMAAETLCS Y nosiTpsa 50 T
okeuay cynbdypy(lV). BusHaute macy cynbdaTHOi KUCAOTU, siKY
MOXHa Ao6yTu 3 uiei macu okcuay cynbdypy(lV), akuio noro Bnos-
noBaTK Ta nepepobnaT™ (BUPOOHUYMMK BTpATAMU HEXTYBaTh).

167*. CipkoBOAEHb — CMNbHA OTPYTa, TOMY BiAXiaHi rasu psay
opraHiYHnx BUPOOHMUTB MponyckalTb Kpi3b TBepai BOupadi, ski
micTaTb rigpokeva depymy(lil). Buanaute 06’em CIpKOBOAHIO (H. Y.),
kvl Moxe nornuHyTu rigpokeun depymy(lll) macowo 12,84 kr, wo
B3aEMOAIE 32 CXEMOIO:

Fe(OH)3 + HyS — FeS + S + Hj30.

168*. YHacnignok cnamoBaHHs Byrinns 80 % cipku, sika Mic-
TUTLCH B HbOMY MOTPAnse y BiOXiAHi ra3uv, fki BUKWOAKOTLCH B
atmocdepy y surasai okeugy cynsdypy(lV). Buanayte o6'em okeunay
cynbdypy(lV) (H.y.), SKMA MICTUTLCS Y BUKMAAX, SKLLO CnantoBatu
3a noby 2 T Byrins 3 MacoBOK 4ACTKOK Cipku B HboMmy 1,1 %.

169*. Ha kokcoximivHux 3aBoaax Kpueoro Pory ra3m o4uLiyoTs
Bi, CIDKOBOAHIO YACTKOBUM OKUCHEHHSIM Or0 KUCHEM MOBITPS.
O64YncnUTM Macy Cipku, fiky MOxHa A00yTu 3 KOKCOBUX rasis
06’emom 28 000 M3, SKILIO MacoBa KOHLEHTPaUisi CiPKOBOAHIO Y
KOKCOBMX ra3ax ctaHoBuTb 30 r/mS.

§ 23. MICIIE XIMII CEPE]] HAYK IIPO IIPUPONLY,
II 3BHAYEHHS JOJ1s1 PO3SYMIHHSA
HAYKOBOI KAPTUHHU CBITY

Po3pisHAIOTH TaKi OCHOBHI HayKHW IpO Impupoay — (i-
3uKa, Ximis, 6ioJiorisi, mpegMeTOM BUBUEHHSA SAKHUX € Ma-
mepis, TOGTO BeCh MaTepiaJbHHMH CBIT 3 yciero pisHO-
MAaHiITHICTIO MOro iCHyBaHHSA 1 IIepeTBOPEHb.

Marepisa icHye y mpocTopi i yaci i nepebyBae y Geame-
pepBHOMY pyci. @opMu pyxy MaTepil Ha[3BUYaWHO Pi3HO-
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MaHiITHI. BoHM B3a€eM0O3B’si3aHI I MOXXYTH IEePEXOLUTH
OooHA B OJHY.

KoyxHa 3 mpupogHUYNX HAYK BUBYAE KOHKPETHY (hopMy
pyxy Mmatepii. Pizuka BUBYAE MeXaHIYHUHA pyX — Imepe-
MillleHHA Mac y IPOCTOPi, Io sABJAE co60I0 HaWmpocTimy
(opmy pyxy, a Takox (i3wMuyHiI mpomecu — eJeKTpoMar-
HiTHI, rpaBiTaniiHi, sgepHi, AKi DoeAHAHI 3 MeXaHIYHUM
pyXoMm, ajie He 3BOAATHCS JIUIIE A0 HHOTO.

Ximia BuB4Yae XiMiuHy (hopmy pyxXy MaTepil — ximiugi
peaknii. Born BkI0OYaoThE y cebe pisuuny popmy pyxy,
HalpUKJajJ IlepexiJ eJIeKTPOHIB BiJi aTOMiB OJHHUX eJle-
MEHTiB 0 aTOMiB iHIIIMX eJIeMeHTiB, i CYIPOBOMKYIOThCA
(dizmyrIMHU nponecaMu (ToriuHaHHS ab0 BUAIJIEHHS Tel-
JIOTH, CBiTsa, eJeKkTpoeHeprii Tomno). IIpore ximiuni mpo-
Imecu He 3BOAATHCA A0 (HismyHUX GOpM PyXy.

IIpenmerom BuBUeHHs Oiosiorii € opramiuEa dopma
pyXy Marepii (3KUTTs), AKa HEMOXXJIUBa 0e3 MexaHIiuyHOI,
ximiuroi ¢dopM pyxy, aje He BUYEPOYETHLCA HUMH, a
ABJlAe cobol0 AKiCHO HOBY, BiAMIHHY Bij mnomepegHix,
hopmy pyxy marepii.

Hagenena kiracudikanis (1 migmopsakosaHicTs) hopm
PYyXy Mae 06’eKTHBHHUII XapakTep, OCKiJIBKH Bifobpakye
00’€KTUBHUI PO3BUTOK MaTepil Biji IPOCTOro 40 CKJIAZHOTO,
BiJ HM>KYuX GopM Ho BUIUX. Pa3oM 3 TUM BOHA € i Kia-
cudikanieo HayK, AKi 0i GopMu BUBUAIOTE. STiJHO 3 UM

XiMisi cepep Hayk Npo Npupoay nocigac micue Mmix
di3ukoro Ta Gionorielo.

XimiuHi 3HAHHA 3HAYHOIO Mipol0 (HOPMYIOTHCA Ha OC-
HOBI (pisMYHUX i, ¥ CBOIO Yepry, CTAHOBJISTH OCHOBY JJIs
(opmyBaHHA 6i0JOTiYHMX 3HaHB. ¥ CBOIM CYKYIIHOCTI Iii
B3a€EMO3B’A3aHi BUAM 3HaHb AAIOTh 3MOTI'Y 3PO3YyMiTH Cy-
YacHy HayKOBY KapTHHY CBiTYy.

HaykoBa kapTuHa CBiTY — ue uinicHa cuctema

ysiB/ieHb NpPo 3arasnbHi BNaCTUBOCTI 1 3aKOHOMIpHOC-
Ti Npupoau.

BoHa cTBOpIOETHCS BHACHIZIOK y3araJdbHeHHSA i CHHTe-
3y OCHOBHMX IPHMPOJHHYO-HAYKOBHUX IIOHATH 1 HNPUHIH-
miB. OCKIIPKM HayKy B 3araJbHOMY PO3YMiHHI yTBODPIOE
cucTeMa rajly3eil 3HaHb, SAKi B3a€EMOJiIOTH MixK c060I0,
HayKOBa KapTUHA CBITYy yTBOPIOETHCA BHACIIOK CHHTE3Y
3HaHb, AOOyTHX i3 pisHHX Hayk. OTxe,
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HayKoOBa KapTUHa CBIiTYy € BMLWOK ¢GOpPMOI0 y3arafb-
HEeHHS U cucTemaTu3auii 3HaHb NPo 06’€EKTUBHY pe-
anbHiCTL Ha 6a3i 3HaHb 3aKOHIB PO3BUTKY Mare-
pianLHOro ceBiTy i couianbHUX BiJHOCUH.

Y npoMy 3HaYeHHI ii HABUBAIOTE 3A2ALHOI0 HAYKOBOK
KapmuHolo céimy — BOHA MICTUTh VSBJIEHHS SHAK IO
IIPUPOAY, TAK 1 PO XKUTTSA CYCIiJIbCTBA.

Bupuennsa ximil 3a JOIOMOroi0 3HaHb IIPO PEYOBHMHH,
ixHIA ckJaan, 6yZOBY, BJIACTUBOCTi, 3aCTOCYBaHHS, PO
ximiumi peakmii @ 3akoHOMipHOCTI IX mepebiry, poub
ximii B cCHHTe31 HOBUX MaTepiasiB TOIIO Ja€ 3MOT'y 3p03y-
MIiTH HQYK08Y KAPMUHY XiMiLHOI peanbHOCMI, TaK 3BAHY
ximivny xkapmuny ceéimy. Bora aBisge coboro sume ¢par-
MEHT, YaCTHHY MaTepiaJbHOro CBiTY, aje 6e3 Hel HEMOXK-
JUBO HabyTH ITICHOIO YSABJIEHHS IIPO 3arajJbHY HAYKOBY
KapTUHY CBITY.

Bupuaroun ximiro, BM momiTuim, mo 6arato AKi ysaB-
JIeHHS IIPO PeYOBUHU Ta 1XHiI IepeTBOpPeHHSA B Mipy po3-
BUTKY Ni3HAHHSA 1 NPAaKTHUKHM 3MiHIOBanuchk. Tak, aTOMHO-
MOJeKyJIsIpHe BUYEHHHA, I'OJIOBHI IOJOXXEHHA AKOro oOyian
pospobseni B cepeamuni XVIII cr. M. B. JlomonocoBuM i
I>x. JlaxpTOHOM, MaJIO BeJndYe3He 3HAYEHHS [JIA yT-
Bep/PKEeHHA HayKOBOTO IOTJIAAY Ha KapTUHY cBity. IIpore
3 PO3BUTKOM HayKH BUABUJIOCH, IO HE BCi PEYOBMHH
CKJIAAIOTHECA 3 MOJIEKYJI, ¥ 6araTb0x pedYoBHH aToMHa abo
WonHa 6yxoBa. Ha migcTaBi HOBMX HayKOBUX IOIVIALIB Xi-
MiyHa KapTHHa CBiITYy 3MiHMJIAcs, CTajJa JOCKOHAJIIIOO.

Ilepmi cuHTe3W OpraHiYHWX pEYOBHUH i3 HeOopraHiu-
HHUX, IO 3aBJajJW HUIIIBHOI MOPasK! BiTaJiCTUYHOMY
BUEHHIO i HiATBEpAMUIM €JHICTH OPraHIYHOrO Ta Heopra-
HIYHOTO CBITY, TaKOXX CIIPUYMHNIM 3MiHH y MOTJIsAAaxX Ha
HAyYKOBY KapTUHY IPHUDPOIH.

HacTynHEM Ba)XJIMBUM KPOKOM Y PO3BHUTKY MOTIJISIIiB
Ha pedoBUHY Oyna pospobka O. M. ByriepoBuM CTpyK-
TypHOI Teopii, a 3 yacom i Bigkpurta [I. I. MengeneeBum
epioAUYHOTO 3aKOHY Ta CTBOPEHHS IEepPiOJWYHOI CHCTEeMH
XiMIiYHHMX eJleMeHTiB. ¥ pe3yJbTaTi IPUPOAY IIOYAJH VSIB-
JATH AK KOMILJIEKC B3a€MO3B’ A3aHUX NpPeAMeTiB i SABUIII,
sAKi mepeOyBalOTh y MOCTIHHOMY pyci, 3MiHIOIOTHCHA, PO3-
BHUBAIOTHCA.

VYcmixu OpUPOAO3HABCTBA Y BUBUYEHH1 SIBUINA pajio-
aKTHUBHOCTI Ta CKJIagHOI OymoBuM aToma Mgajdu 3MOryY
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pO3B’sA3aTU NMUTAHHA IIPO UITYYHE CTBOPEHHS 1 Ijiiecups-
MOBaHe IIePeTBOPEHHS XiMIYHUX €JIeMeHTiB, BUBIJIbHEHH
IpHA NbOMY BHYTPIIIHBOATOMHOI eHeprii. Tum camum 0Oy-
JIO BHECEHO 3MiHU y HAyKOBY KapTUHY cBiTy. BoHa craaa
e JOCKOHAJIIIO0.

JlroguHa nemasi rombire TpOHUKAE B TAEMHHUILL MiKpO-
i makpocBiTy. HaykoBa kapTuHa cBiTy nepedyBae B IIO-
CTifHOMY pPO3BUTKY. ¥ 3B’SI3KYy 3 HOBHMH HAyKOBHMU
BIIKDUTTSAMHU MOXKe BHUHUKHYTH HHU3Ka IIpobjieM, po3-
B’A3aHHA AKHUX, HA AYMKY BUEHUX, BUKJIHUUYE CTBOPEHHHA
HOBHUX TeOpii, 1110 TAKOXX BHECYTh IIEeBHI 3MiHU Y HAYKOBY
KapTHHY CBIiTYy. Yce Iie 3acBijuye MaTepiaJbHICTH CBITY,
pisHOMaHiTHiICTH (hopM pyxXy marTepil, Ii misHaBaHHICTSH i
HeBUUYEPIIHiCTh, TOOTO cupusic HOPMYBAaHHIO B JIOJUHU
HAyKOBOI'0O CBITOPO3YMiHHA.

3aBaaHHa a1 cCaMOKOHTPOSIO

170. fike micue nocigae ximia cepen Hayk npo npupogy? Lai-
Te obrpyHTOBaHy BIAMOBIAb.

171. fknin 3MICT BKNAQAETLCS Y MOHATTS «HAyKOBa KapTuHa
CBITY»?

172. $ik BM NOSICHIOETE BMpA3 «HayKOBa KapTWHA XiMi4YHOI pe-
anbHOCTI»? $ke 3HAYeHHs Mae us KapTuHa ANA PO3yMiHHS 3a-
ranbHOI HAyKOBOI KapTuUHU CBIiTy?

95



Posaain 1l
Y3ArAJIbHEHHS! 3HAHb 3 KYPCY XIiMIi

§ 24. OCHOBHI IIOHATTSA XIMII

Bu B)ke 3HaeTe, 1[0 XiMis BUBYaAE XiMiuHi eJleMeHTH Ta
IXHI COOJYKH, XiMiYHI IepeTBOPEeHHS Pi3HMX CIOJAYK i Ti
3aKOHOMIDHOCTi, AKi OMMHM HepeTBOPEHHAMHU KEpPYIOTh.
OTsxe, OQHUM i3 HaWBaXKJIMBIIMMUX MOHATH y XiMmii € mo-
HATTA IPO XIMIYHUNA eJIeMeHT.

XiMiYHUM enemMeHTOM Ha3MBAETLCH TWUM aTOMIB,
SKi MalOTb OAHAKOBMA 3apsa aapa, Wo [AOPIBHIOE
NPOTOHHOMY 4Yucny (NOPSAKOBOMY HOMEpPY) enemeHra.

Huni Bigomo Bxke 112 ximMiuHMX eneMeHTIB. IX Kiaacu-
(GiKyOTH IO-Pi3HOMY, 3aJIe’KHO BiJf O3HAKH, AKa bGepeTncs
B OCHOBY KJacuikamii (cxema 2).

KosxeH i3 esleMeHTiB Ma€ CBill CHMBOJI — 3HAK Ximiy-
Horo esnemeHnTa!. HaasricTs ximiunoi a3byku jgae 3mory

Cxema 2. Knacudikanis xiMivHMX eleMeHTIB

XimiuHi elreMeHTH

/\

3a ximiuHuMH 3a 6ynosoio
BJIACTHBOCTAMH eJIEKTPOHHHUX pPiBHIB
Meranu lHeme'ram»xi
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1 3nakn XiMiYHHX eJeMeHTIB € a36yKo10 XiMIiYHOro nucbMa.

96



BimoOpa’kyBaTH CKJIaJ PEYOBUH 3a JOIOMOrOI XiMiuHUX
dopmy.I.

® |llo take ximiuHa cdopmyna i WO BOHa nokasye? Bignosigb
NPOINIOCTPYNTE KOHKPETHUM MPUKNALOM.

3po3yMiso, 1o, KpiM XiMiY4HOro ejgemMeHTa, peYOBUHA
TAKOX € OJHUM i3 OCHOBHHUX 00’ekTiB ximii. I me cmpa-
BeJJINBO, aJKe 3 PEYOBUH CKJIAJAIOTHCA BCi Tijsa, mIo Hac
orouyooTh. Hampukiam, KpanJiuHA A0y, iHi# Ha riakax,
TyMaH HaJ PIiYKOI — yce Ile Tijla, IO CKJIAJAIOTBCA 3
omHiel # Tiel camMOi PeYOBUHU — BOMIH.

PevoBuHA JOCUTE TOBHO BU3HAYAETHCS 3a TPHOMA O3HA-
KaMU: a) 3afiMae 4aCTUHY IIPOCTOPY; 0) Mae Macy CIOKOIO;
B) mobyzoBaHa 3 YACTUHOK, Mi’K AKHMH AiIOTH CUJIM IIPH-
TATAHHA 1 BiINTOBXYBAaHHSA.

XiMiA BHBYA€ TOJOBHUM YHWHOM pPEUYOBHHHU, ITOOYIO-
BaHiI 3 aTOMiB, MOJIEKYJ, MOHIB, paguKaJis.

® [laiite BU3HAYEHHSI NOHATTAM: «aTOM», «MOnekyna», «MOoH», «pa-
Avkan». Haeeaitb BigNCBiAHI Npuknanu.

BzaemMHe mpuUTAraHHA i BiJIITOBXYBaHHA YAaCTUHOK, 3
AKUX CKJIAaJaeThCcA KOHKpeTHa peuoBMHA, BU3HAUYAE 11 ar-
peraTHuil craH.

® B qkux arperatHux ctaHax MOXyTb nepebyBaTvi PeYOBUHU 3a-
NIEeXHO Bif 30BHILWHIX YMOB?

® Ak By rapaeTe, A0 FKMX SBULL — DIBUYHUX YU XIMIYHUX — Hane-
XWUTb nepexin pevyoBUHU 3 OAHOrO arperaTHOro CTaHy B iHLWWA?
Bianoeiab moTtuByiiTe. 3BEpHITL yBary Ha Te, WO Uein nepexin
HE CYNpPOBOKYETLCA 3MIHOIO CKNany PeyvoBuHU, ane BiH 060-
B'A3KOBO 3B'A3aHUNA i3 OGiNblUMM YW MEHLWUM 3MIHEHHAM il

CTPYKTYpM.
Y dinocopcrromMy po3ymiHHL
|| pewoBuHa — ue Bua marepii, akunit Mae macy cnokoio.

¥ ximil K HDOHATTA IPO PEYOBMHY Jel[o obMerkeHe,
OCKLJIBKH BOHO OXOILTIOE BiZJOMOCTi TiJIBKM IIPO CKJIaJ pe-
YOBHHHU Ta XiMiuHY (hopMy PyXy mMarepil. 3Ba)karouyu Ha Iie,

pe4YoBMHa — LUe NeBHa CYKYMHICTb YacTUHOK (aTtom-

HUX, MONEKYNAPHUX, WMOHHMX), WO nepebyBac y
OyAb-AKOMY 3 TPbOX arperatHMX CTaHiIB.
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Y mam uac Bifjomo nmoHaz 12 mMinbioOHIB pedyoBHH, i meit
CIHMCOK INOJeHHO IIONOBHIOETHCS. STifHO 3 CYYaCHUMHU
YABJIEHHAMHU NPO XiIMiUHMUN 3B’ A3B0K YCi pewoBuHU € Ximiy-
HUMU CNOAYKAMU, OCKLIBKM MICTATH XimiuHo 3’enHaHi
Mik cobOOI0 aTOMHM eJIEMEHTIB: SKIIO Ile aTOMH OJHOTO
eJJleMeHTa — IPOCTL PEYOBHHM, AKINO KiJbKOX eJieMeH-
TiB — ckaagHi. Tak, BOgy MOXHa PO3KJACTH Ha BOJAeHb
H, i kucenp Oy, a monexymu Hs i Oy, y cBOIO uepry, Ha
atomu Iigporemy H Ta Oxcurerny O. OTXe, pe4oBUHH
3aBe/leHO PO3IOALIATHA Ha NPOCTi Ta ckiaajgHi (cxema 3).

Cxema 3. Knacudikania XiMiYHHX CIOJYK

Ximiuni crmonyku

‘Hpocm‘i peqosm-ml ICKJIaJmi peqomru;]
| Meranu | ‘HeMeTannl [Heopraﬂitmi] |Opranitmi}

@ [lanite BU3HAYEHHS | HABEAiTb NPUKIAAM MPOCTUX | CKNALHUX
PEYOBUH, KOPUCTYIOYUCL CXemMoto 3.

IIpocTi ped4oBMHU ABJIAKTHL 06010 GOpMHU iCHYBaHHA
eleMeHTiB y BLIbHOMY cTaHi. [ledkum esieMeHTaM Bij-
NOBiJae KiJbKa IPOCTHX DPEYOBHUH (aJoTpomHUX GopM),
AK1 MOXXYThb DIBHUTHUCA AK 3a CKJIAAO0M, HAOpPUKJIAL KH-
ceEb Oy, 030H O3 mnsa emementa OKcureHy, Tak i 3a
6yZOBOIO KpHCTATIIYHUX I'DATOK, HAIPUKJAJ alIMas, rpa-
¢ir, xapbin gua exementa Kapbony.

KooxHill peyoBHHI npuTamMaHHI cmenudiuyHi BIACTHUBO-
CcTi — 00’€KTHBHI XapaKTepPUCTUKH, AKi BUBHAYAIOTH 1HAH-
BiyaJIbHICTh KOHKPETHOI PEYOBHHHU i THM CaMUM JalOTh
3MOry Bipi3HITH il Bijf yCiX iHIIMX pEYOBUH.

BiacTuBOCTI peyoBMH BU3HAUYAKOTHCA IX CKJIALOM i Oy-
[I0BOIO, TOOTO XapaKTepoM 3B’fA3KiB, 1[0 BUHHUKAIOTh MiXK
aToMaMH, Ta 1XHIM IIPOCTOPOBUM pPO3TAIIIyBAHHSIM.

@ Y Burnagi skmx anotponHux ¢opm icHye enemeHt docdop?

Po3kpunte 3anexHicte Mix cknagom, 6yaoBo i BNacTMBOCTS-
MU Oro anoTponHux Gopm.
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® Hanuwite CTPYKTYpHI dopmynu ByTaHy Ta iso6yTaHy i NOSICHITb,
LLLO CNINBHOIO | YAM BIAPISHAOTLCA OAQMH BiL OAHOrO L i3oMepU.

BrnacTuBOCTI peYOBUH CYTTEBO 3MIHIOIOTBHCA 3aJIEXKHO
BiJi HaABHUX AOMImOK. OCh YOMY /s YHUCTUX PEUYOBUH
yBeleHO IOHATTA «XIMIYHMNW IHAWBiA», IO O3HAYAE,
AKUA CKJIAJAETHCS TiIBKM 3 aToMiB (MOJIEKyJ, HOHiB)
meBHOro BuAay. {obyBaHHA abCOTIOTHO YMCTHUX PEYOBUH,
MabyTh, NPAKTUYHO HEMOXKJIMBE, X04Ya HUHI BUKODPHUCTO-
BYIOTh METOJH, AKi 3HMIKYIOTH BMICT AOMIIIOK OO KiJb-
kox atomiB Ha 109—1010 aromiB ocHOBHOrO ejeMeHTAa.

CkJagHi peYOBMHU TAKOXX KJIACU(PIKYIOTH 3a IIEBHUMU
O3HAKaMM. 3rajlacMo, HAIIPUKJIAMA, Ha AKI KJIACH MOJiJIsi-
IOThCSI Heopra"iuHi pedyoBuHHU (cxema 4).

Cxema 4. Knacudikanisa HeoOpraHiYHMX PeYOBHH

Heopraniyui peqyoBuHH

\ v \ y
Oxkcupu OcHoBH Kucnoru | | Couni I
v

Hecouxe- | | Coue- Poaunnni y OxcureHoBMmicHi
| sBOi — JTyTH

TBOPHI TBOPHI

OcHOBHI Heposuunni ;
Ly v soxi BesokcureHosi

<
&
<

E

L s|AmboTepHi
- Anmdorepni

® PosrnaHbTe cxemy 4. [ainTe BU3HAYEHHS KOXHOMY 3 Kiacis
HeopraHiyHUX CNOMYK i HaBeAiTb BiANOBIOHI Npuknaau.

® dki knacu opraHiuyHMX CNoAyk BM 3HaeTe? 3asHaute Gopmyny i
Ha3By XapakTepHOro NpeacTaBHWKA KOXHOrO Kiacy.

Ilix yac BIIMBY HAa PEUYOBUHU 30BHINIHIX YMOB Yy HUX
BimbyBaroThCA pisHI mpomecu. 3aaeXHO Bifg 3MiHU pedo-
BUHHU, A’ [0 YTBOPEHHSA HOBOI PEYOBHWHU, IIi IpoIecu
MOYXHA PO3NOJIIUTH Ha KiJbKa BUAIB.

®izuyHi Mpouecu (HarpiBaHHS, BUNAPOBYBAHHS, ILJIaB-
JIEHHsI, OXOJOM)XKeHHs, KOHAeHcAIlid TON[0), 3MiHIIYU
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(¢izmuHl BJIACTHBOCTI PEYOBHMHU, HE 3MIiHIOIOTH OYI0BH
aToMiB abo MoJIeKyJ, 3 AKHX CKJIAJAETHCS JaHA PEYOBU-
Ha, 1 He NIPU3BOAATH [0 3MiHEHHS XiMiYHUX BJIACTHUBOC-
Tel, 0 YTBOPEHHA HOBOI PEYOBUHH.

XimiuHi nmpouecu 3MiHIOIOTH OYAOBY aToMiB i MoJe-
KyJ, 3 AKUX CKJAJAITHCA PEYOBHHHU, IO pPearyioTh, i B
pes3yJIbTaTi yTBOPIOIOTHCA HOBI PEYOBMHU 3 HOBUMU XiMiu-
HUMH 1 pismuHEUMU BracTuBocTAMU. XiMiuHi npoyecu i €
ximivnumu pearuyiamu. Ix MoxHa 306pa)kyBaTH 3a JOIO-
MOTOI0 XiMIYHUX PiBHAHB.

® 5k BM ragaete, §Ki 30BHIWHI 3MiHW € HalxapakTepHilWMMNn
O3Hakamu nepebiry xiMivHOT peakuii?

®Dizuko-xiMiuHi npolecu (HAOPUKJIAJ, PO3YNHEHHS) €
NPOMIKHUMHU MIXK (DiBUYHAMH 1 XiMIiYHMMHU IIpPOIlECAMH.
Bonwu, K nmpaBuio, He BUKJIUKAIOTh PaSUKAIbHUX 3MiH Xi-
MIiYHHX BJIaCTUBOCTEN PEUYOBUH, IO OEPYTH ¥ HUX YYACTD.

SnxepHi npouecu 38’ A3aHi 3 mepedyA0BOIO SAAep aTOMIB,
3 SAKHX CKJAJAac€TbCA PEYOBHMHA, a Ie TArHe 3a coboro
3MiHy (ismYHUX 1 XIMIYHMX BJIACTHBOCTEH PEYOBUHH.
IIpu mpoMy 3MiHIOETHCS IPOTOHHE YHUCIO (MOPSALKOBUIA
HOMep) IUX aTOMiB y nepioguuHii cucremi. Hanpukmnan:

gLi + %p—) gBe—>2§,He

3aBaaHHsa aNsi caMOKOHTPOJSIIO

173. Lo BuBYae ximia? [lante BU3HAYEHHS XiMii K HAyKW.

174. Wo Take peyoBuHa y dinocodCcbkOMy i HAYKOBO-XiMIYHO-
MY PO3YMIiHHI?

175. Wo Bam BiAOMO NpO BNACTUBOCTI PEYOBUMH? YuM BOHU
BU3HA4al0TbCA?

176. [anTte BU3HAYEHHS XiMIYHOIrO efemMeHTa i, KOPUCTYIHUCH
nepioauyHoK CUCTEMOIO, NOSICHITL, HA SKi FPYNU NOAINATLCA ene-
MEHTU | YOMY LEen NOoAiN YMOBHWIA?

177. Onsa NOHATTS «aTOM» CNpaBefIMBi TBEPLKEHHS, LLLIO aTOM:

(1) HaMMeHLWa HenopainbHa YaCTUHKA PEYOBUHW,

(2) HaMMeHwWwa XiMiYHO HenoainbHa 4YacTUHKA PEYOBUHW,

(3) HOCINn XiMiYHMX BNACTMBOCTEN enemMeHTa;

(4) cknapaeTbCs 3 NO3UTUMBHO 3apSAXKEHOro sapa i HeratueHO
3apPALXKEHUX ENeKTPOHIB.
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178. Monekyni BnacTmsi Taki XxapakTepucTUKu:

(1) sikicHu cknag; (3) TemMnepaTypa KUNiHHS;

(2) dynosa; (4) xinbkicHWIA cknag.

179. 3anizo sk NpocTa pPeyvyoBMHA 3raflyETbCA Y TBEPIDKEHHSX:

(1) BxoanTb A0 cknaay Hitpaty depymy(lll);

(2) koBKUM MeTan;

(3) HanexuTb OO0 POAUHU d-eNemMeHTIB;

(4) BUKOPUCTOBYETHLCS AN BUTOTOBNIEHHSA MArHiTis.

180*. EnemMeHT BUSBASE B OKCWUAI CTyniHb OKWCHEHHs +3.
MacoBa yacTka ubOro enemMeHTa B okcuai ctaHoButb 74,3 %. Bu-
3HauyTe LEen enemMeHT.

181*. EnemeHT macot 16 r yHacnigok B3aemMofii 3 KUCHEeM
macoto 6,4 r yteoptoe okeuz cknagy RO. BuaHaute uein enemenT.

182*. HanuwiTb PIBHAHHA Takux SOEPHUX peakuin:

a) 8B + $He — BN +?

6) 39 — 3%si + 2

8) 4N + gn - §C + 2

r) 233Np — ? + %3Pu

183*. Hyknig JliTin-6 3acTtocoByeTbCa Ans Aob6yBaHHS TpUTilo.
Peakuis BinOyBaeTbCca B siA€pHOMY peakTopi wnsxom 6ombapay-

BaHHA MNOBINBHUMW HENTPOHaMW. HanuwiTe PiBHAHHSA UIEl saepHOl
peakuji.

§ 25. OCHOBHI 3AKOHHU XIMII.
ATOMHO-MOJIEKYJIAPHE BYEHHSA

Bu Bxe 3HaeTe, 1[0 IepuIi cupobu MOACHUTU OyHAOBY
PEYOBUHHOI'O CBIiTYy, IO HAC OTOYyE, Majad 4HUCTO (ijo-
copcexkmuit xapakTtep. Ille maBHbOrpenski dimocodpu (Ha-
npukiag Jleskin, lemokpir, Enikyp V—IV cr. o H. e.)
CTBEP/PKYBaJM, I[0 BCi PEYOBHMHM CKJAZAIOTHCA 3 HaM-
MEHIIIUX YaCTHHOK — aTOMiB, IKi mepeOyBalOTh y IIOCTiii-
HOMY 1 Ge3mepepBHOMY pyci; aToMu po3aijeHi Mixk coboro
OyCTHM IPOCTOPOM. 3a YABJIEHHAMH IUX MUCJIUTEJIB,
PEYOBUHHU BiJpi3HAIOTHECA OLHA Bifg OXHOI KijdbKicTIO i
pPO3MillleHHAM aTOMiB, AKi IX yTBOpPIOIOTH. ¥Yci 3MiHU, IO
BifiOyBalOTHCA y CBiTi, BOHU MOSCHIOBAJIHN IOETHAHHAM i
po3’eqHAHHSAM aTOMiB, IPUIIYCKAIOYH, IIJ0 B aTOMiB iCHYE
BHYTPIIIHE IKepeso pPyXy, 1 BOHU caMi 34aTHI B3aeMO-
IiATA OAUH 3 ONHUM.
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JEMOKPIT
(6nmuspko 460—370 o H. e.)

BunatHuii  MpeacTaBHHK — [aBHLO-
rpeuskoi ¢inocodii, 3aCHOBHHK aTomic-
THUYHOI FiNOTE3H NMOSACHEHHS CBITY. ﬁomy
HaJjexkaTb JOCHIUKEHHS 3 acTPOHOMIl,
reosiorii, 300/10rii, MaTeMaTHKH, (i3HKH,
MeAMUHMHHM, Jorikk. [Topsa 3 UMM BiH
NHUCaB TBOPH 3 MHCTEUTBA, MY3HKH |
noesii.

YuenHs JaBHbOTrpenbKUX GinocodiB mpo aToMu BU-
rasgfae Ha AUBO CyYacHUM, i HAM BOHO IIIJIKOM 3pO3yMiJe.
AJle Ha TO# uac JKOJHe 3 MOTro II0JIOXKeHBb He OyJIO JOBe-
neHe. I aromicTuKa 3anumanach 3BUYalHOIO 30TaJKomo,
CMiJIMBUM IpUOYIIeHHAM, (isocodcrKol0 KOHIENIIE,
110 He MiJIKpilieHAa OpaKTHKOIO. BueHHA aTOMICTIB cyIre-
peunso yaABIeHHAM TeosoriB. IlepkBa 3aboponsna ioro
BuBYaTH. lle mpusBesxo L0 TOro, IO OJHA 3 TeHiaJTbHHUX
3I0TAZ0K JIOACHKOr0 po3yMy IIOCTYmoBO Oyia 3abyTa.

Ilpo BueHHs aToMmicTiB He 3ramysanu maibke 20 cro-
piu. I Tinepkm y mepmiiit mosoBuai XVII cT. BYueHHA mpo
aTOMM 3HOBY BiJIPOMKYETHCA 3aBAAKH IpansaM GpaHIy3b-
koro (inocopa II’epa Taccemmi (1592—1655). Bin
CTBep/PKYBAaB, 1[0 Pi3HI BUAM aTOMIB, AKUX Y NPHPOAL AY-
JKe MaJIo, IOEAHYIOTECS OJUH 3 OJHUM, YTBOPIOIOUH OlabIi
YaCTUHKU — MOJIEKYJIH, 3 SIKUX NOO0yZ0oBaHI PeUOBHMHH.

M. B. Jlomonocos y XVIII cT. po3BUHYB aTOMHO-MO-
JIeKYJIAPHI YsBJIEHHS y CTPYHKY NPUPOAHUYO-HAYKOBY
cucteMy i Bmepmie BBiB 1i y xXimito. CyuacHa ximis 1o-
yajacs BJacHe TOAl, Koau Oyau 3po3yMmiji i mpUiHATI
GiJBIIICTIO BUEHUX OCHOBHI ITOJIOXKEHHSA PO BHYTPIIIHIO
6yIOBY PeYOBHHM, YsBJIEHHs IIPO aTOMHM AK HOCil Bjac-
THUBOCTEH eJeMeHTiB 1 mpo MOJIEKYJH fAK HOCII XiMiYHMX
BJIACTUBOCTEH Pi3HUX PEYOBHH.

Taki ysBiaeHHs 06’€IHYIOTbCSA B aTOMHO-MOJIEKYJIADHE
BUEHHSA 1 JOIIOMAralTh YCTAHOBUTH Ti 3aKOHHU, AKi 3aBe-
JIeHO HA3WBAaTH OCHOBHUMHU 3aKOHAMM XiMii.

3akoH 30epexeHHs MacH. BUKIOUHe 3HAYEHHS MIJIs
PO3BUTKY Ximii Mas0 BCTAHOBJIEHHS 3aKOHY 30eperxKeHHs
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MUXAMJIO BACUJILOBHY
JIOMOHOCOB
(1711—1765)

Pocilicbkuii  yueHHil-eHUMKIONENCT,
nepuvii pociiicekuii akagemik [letepGyp-
3bkoi AH (3 1745), oauH i3 3aCHOBHMKIB
Cy4acHOro Npupoa03HaBcTBa. Bpaxae wm-
pOUiHb HOro HayKOBHX iHTepeciB i rubuHa TN
NPOHHKHEHHA Yy TAEMHMLI PUPO/M. 3a cllo- \ '
Bami O. C. Tlywkina: «IcTopuk, putop, me- ) \\ ,\‘s
XaHiK, XiMiK, MiHeponor, XyIoxKHHK i Bip- A )
LIOTBOpELL — BiH yce HOC/iAuB i Bee 30a-

THYB». Y CBOIX TEOPETHUHHUX YABJICHHAX BUXOIMB 3 ATOMHO-MOJIEKY I PHOT
Teopii 6y/10BH PEHOBUHH i IPHHLIMITY 30epeXKEHHSA PEYOBHHH i pyxy. YBiBy
XiMitO KifIbKICHI METOIH J10CITiKeHHS. 3aKIaB 0CHOBH (hi3HYHOT XiMil.

MacH, AKHI € HACJHIIKOM 3araJbHOTO 3aKOHY 36epeKeHHs
Marepii Ta pyxy, chopmyasoBaroro M. B. JIoMOHOCOBUM
y 1748 p. AK 3aranpHUM NPUPOJHUYMIT 3aK0H: «Yci 3Mi-
HHU, 10 BiAOyBamThCA B HATYpi, TAKOTO CYThH cTaHy, LIo,
CKLIBKM YOTO B OJHOTO Tija BigHIMeTbCS, CTLIIBKH IpUENT-
HaeThCA O IHIIOro: Tak AKIO Ae ybyme KidbKicTh Ma-
Tepil, TO IOMHOXXHUTHCA B iHmIoMy Mici... Ceif 3aramrpHMIH
3aKOH IIPOCTAT'AETHCA B caMi IIpaBuJa pyxy; 60 Tino, ske
pyXae CBOEIO CUJIOKO iHIIe, CTLIBKH XK OHUS y cebe BTpavae,
CKLIBKM Ilepeiac iHIIOMY, siKe Bif HBOTO PyX 3706yBac» .

Y 1756 p. M. B. JlomoHOCOB €KCIIePUMEeHTAJILHO JIOBiB
Lie IIOJI0KEeHH#, BUCJIOBJIEHE Y BUIVIAAL (PiocodCchKol KOH-
nenmnil, 3AiiCHIOIYY JOCTiAN 3 BUOAMIOBAHHS METAJIIB y
3anasHii peropri.

Heszanexno Bin JlJoMmoHOCOBa, 3aK0H 36epeskeHHS Macu
OyJI0 BiAKpUTO 1 BBeJeHO B XiMiio (ppaHIY3bKUM yYeHUM
Anryanom JlaByasee y 1789 p., KoTpwmit 3poOuUB Ile OauH
Ba)XJIMBUM BHCHOBOK: Il Yac XiMIYHUX peakIiii 36e-
pPira€Thcsi He TLIBKM 3arajbHa Maca PeYOBHH, a i Maca
KOKHOTO eJleMeHTa, L0 BXOAMUTH JO CKJIAAy pearylodmx
peyoBuH. OTxKe, miJ yac XiMiUHMX peakIliii eJeMeHTH He
[IepeTBOPIOIOTHCSA OAUH HaA OJHUI, a 36epirarorncs.

CyuacHe OpMyTI0BaHHS 3aKOHY 30eperKeHHs MACH TaKe:

Maca pevyoBUH, fIKi BCTYnawTb y XiMiYHY peakuito,
AOPIBHIOE MacCi peyvyoBUH, $IKi YTBOPIOIOTLCS BHa-
| cninok peakuii.
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AHTYAH JIABYA3bBE
(1743—1794)

DpaHLy3bKUil yUeHHI, OUH i3 3aCHOB-
HHUKIB cy4acHol Ximil. EkcnepumeHTanbHO
JIOBIB, 11O MOBITPS — HE MpPOCTE TiJIo, SK
BB)XAJIOCA HA TOM vac, a CyMill pi3HHX 3a
BJIaCTHBOCTAMH ras3iB. 3anpornoHyBaB Ha3By
«KHMCEHbY 1 MOACHUB HOro posib y mpolecax
BUMATIOBAHHA, FOPIHHA, IMXaHHs. HaBiB Bu-
3HAUEHHA XIMIYHOro eIeMeHTa, BCTaHOBHB
XiMiuHM# cknaa Boau, okcuais Hitporeny,
HaraTbox MiHepauie. JloBiB 3aK0oH 36epekeH-
Hsl MacH peqoBUH. OMH i3 3aCHOBHHUKIB Tep-
MoxiMii. [ineiioTHHOBaHMI y nepion dpan-
LY3bKOI pEBOJIIOLLIT.

Ile mMo)xHa MOSICHUTH THUM, M0 y Oponeci XimiwHOI
peakiiil BigOyBaeTbCsA TIJIBKHW IleperpynyBaHHS aTOMIB,
ajJle KiJBKiCTh aTOMiB i Maca KOXXKHOIO 3 HHX 3aJIdIIa-
IOThCHA CTAJIUMHU. SIKIO K KIJIBKICTH aTOMIB KOXXHOTO
eJIeMeHTa, OT)Ke IXHs 3arajJbHa Maca, He 3MiHIOETHCH, TO
# Maca peareHTiB IOBMHHA JOPiBHIOBATH Maci IPOAYKTIB.

3akoH 30epekeHHsI MacH BiJjirpaB 3Ha4YHY POJIb y CTa-
HOBJIEHHI aTOMHO-MOJIEKYJISAPHOTO BUEHHS 1 MOAAJIBIIIOMY
PO3BUTKY XiMmil K HayKH.

Ha mizcrasi 3akoHY 30epeXeHHS MacHU CKJIaZalThCA
PiBHAHHSA XiMiUHMX peakIii i 3iHCHIOIOTHCA IIPAKTUYHO
BaXKJIMBl1 PO3PaxyHKH.

Cranicts ckaamxy. HacTymnHIM KPOKOM Yy PO3BHTKY Ximil
CTaJI0 BCTAHOBJEHHSA MOJOKEHHS PO CTAJIICTh CKJIAAY pe-
YOBMH, BUBeeHOro pparny3pkum yuenum K. IIpycrom:

XiMi4YHO YMCTa Pe4YoBMHA MONEKYNnsapHOi 6ynoBu mae

CTanuii cknaj, Hes3anexHo Big YMOB i cnocobis ii
[06yBaHHA.

Hanpuxiaz, Bogy MoXKHA [00yTH KinTbkoMa crocobaMu:
2H, + 0, = 2H,0
2Fe(OH); = Fe,05 + 3H,0
H,S0, + 2NaOH = Na,SO, + 2H,0
H,Si0; = Si0, + H,0
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JKO3E® ITPYCT
(1754—1826)

®panuyspkuii XiMik, unen [Tapusbkoi
AH (3 1816). YcTaHOBUB 3aKOH CTaslOCTi
CKJIamy XiMiuHMX cnonyk. Biakpus riagpo-
KCHIM METaTiB. 3anponoHy BaB TEPMIH «Tijl-
pat». Jlocniiue HU3KY OKCHAIB i cynbdinis
metanis. [TpalioBaB Takox y ramysi opra-
HiYHOT XiMil, BMIINMB IJIOKO3y, BiaKpUB
aMiHOKMCIIOTY JIEHLIMH, OCTiIME Kamdapy,
KpOXMaJlb, LYy KOp.

CuiseignomenHa artomiB [izporemy Ta Oxcureny B
MOJIEKYJIi BoAH 3aBxkau 2 : 1, a MacoBe cHiBBifgHOIIEHHS
2:16 abo 1 :8 (3Baxkamoum Ha Te, IO AMH) =1, a
A/0) = 16). Macosi uwactku Tligporeny # OKcHTeHY B
XiMiYHO YHCTOMY 3pasKy BOAU BiANIOBIJHO CTAHOBIATH
11,12 i 88,88 %.

Omxe, AKIMO peyoBUMHA ABJsiE cOGOK0 iHAUBIAYANBHY
Ximiugy crmoayky (6e3 momimox), To il ckian cranxuii i He
3aJIEXKUTH Bif cmocoby nobyBamHs. BiaxmierHsa Bix sa-
3HAYEHOr'0 CKJIaAy CBiYaTh IPO HAABHICTH AOMIIIOK.

Ilpore 3BOpOTHE TBEPAYKEHHSA — KOMKHOMY IIEBHOMY
CKJIaJy BiANOBiZae TLIBPKM OfHA XiMiuHA CIIOJyKa — He-
npasuieHe. Hanpuxnag, numernnosuit erep CHz3—O—CHjy
i erunosuit cnupr CoH5;OH MaioTs ogHakoBmit XiMiuHUH
ckaan CyHgO, ane € pisHUME XiMiYHUMHU CIIOJYKaMH, IO
BiZIDi3HAIOTECA OJHA BiJ OAHOI CTPYKTYPOIO MOJIEKY.I,
TOOTO MOPAAKOM 3’€IHAHHA B HUX ATOMIB.

Pe4oBuHu 3 OAHAKOBUM XiMIYHUM CKIagoMm i pis-
HOlO 6yA0BOIO HAa3UBAOTLCS i3OMepamum.

Orxxe, KiIBKicHMIE cKaax caM mo cobi He BuaHAuae
cnenudikyu PeYOBUHH.

ITpasunericTe Bucaosmenoro M. IIpycTroM mosioxkeH-
Hs IPO CTANiCTh CKJIaAy PEYOBHH 3alepedyBaB BiZoMmit
Ha TO# 4yac aBTOpUTeT, ppaHuyspkuit ximik K. Beprouie,
AKUN BBAXKaB, IO CKJIaJi PEYOBUHU MOYKe 3MiHIOBATUCH Y
IIeBHUX MeXKaX.

ITnTanEA OPO CTATICTH CKIaLy PEYOBUH CTAIO IPELMe-
TOM ceMupiunOl nonemiku mixk K. Ilpycrom i K. Beproste.
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VYHaCIIZOK peTebHOI eKCIIePUMeHTAaNbHOL IepeBipKH mo-
risagu JK. IIpycra Ha TO# uac B3AIM ropy. BuciosieHe
HUM mnoaoxxeHHa y 1808 p. 6yjno BuU3HAHEe SAK B3aKOH
CTaJIOCT1 CKJIAZy.

Hacnpasai »x cnpaBeanuBi moraagu obox ydyeHux. Ile
noBiB pocificbkuit ximik akazemik M. C. Kyprakos, akuit
Ha moyaTKy XX cT. chopMyJIIOBaB YABJIEHHSA PO PEYOBU-
HU CTAJIOr0 CKJAaAy — HaJbTOHIAHW 1 3MIHHOTO CKJIagy —
Gepromign!.

Omoxe, 3aKOH CTAJOCTL CKJIaAy HEe € COpaBeJJIUBUM [JIs
Bcix peuoBuH. CBOro uacy BiH BifiirpaB Ba’KJIUBY pOJIb,
COpPUAB YKPIIJIEHHIO aTOMHO-MOJIEKYJISPHOTO BYEHHS B
XiMii, OCKiIBKHM AaB 3MOT'Y PO3TJIALATH XiIMIUHY CIOJIYKY
AK PEYOBUHY, N0 CKJIAJAETHCA 3 IEBHUX MOJIEKYJ 1 TOMY
Ma€e IeBHUH cKJaax. ¥ Tod uac (mo mouaTtky XX cT.)
BBa’KaJId, II0 BCl PEYOBUHHU CKJIALAIOTHCA 3 MOJIEKYJI.

® A Lo BaM CbOrofHi BiAOMO NMpo cknag pevosmHn? Haseitb ans
npuknaay siki-Hebyab YaCTUHKK, WO, Ha BaLl NOrnsa, yBiXxoAsTb
[0 cKnany peyqyoBUHW.

Huni Buciaosiaene M. IIpycToM moJIO)KeHHS 3aKOHOM
He BBa’)KalTh. 3apas BifjoMo, 110 6araTo pedyoBUH MAalOTh
HEeMOJIeKYJIsApHY OyIoBY, IXHi# cKyaj 3MiHIOETHCA y IIEB-
HUX Me’KaxX 3aJIeKHO Bix ymoB mobysanHsi. Kpim Toro,
HaBITh AesiKi PeYOBUHU MOJIEKYJIApPHOI OyIOBU, HAIIPH-
KJIaJ IOJIiMepH, He MalOTh CTAJIOTO CKJAAy.

3aKkoH 00’eMHHMX BigHouIeHb. Bimomo, 110 maca pedo-
BHMH IIiJi 4ac XiMiYHHX peakniil 30epiraeTbcsa HE3MiHHOIO.
Ha Bigmiay Bim macu 00’eM peareHTiB MOXKe CYTTEBO
aminmoBatuck. Ile BigbyBaeThcA TOAl, KOJIM B peakxmil
0epyTh y4acThb rasyBaTi pedoBHHH ab0o yTBOPIOIOTHCA Ta-
3yBaTi MPOAYKTH peaKIii.

BumMmiproroun 06’eMu rasie, {0 BCTYHAlOTh y peakIiiio
Ta YTBOPIOIOTHCA BHACIIOK Hel, (paHIY3bKUN y4YeHUU
K. Teit-Jlroccak y 1808 p. chopMmyIroBaB 3aKOH 00’ €MHHUX
BilHOIIIeHb, BIAOMHHA AK «XiMiuHWI» 3aKoH ['eii-Jlioccaka:

ll')‘epToniaamu € OKCHAM, Tigpuau, cyiabdinu, HiTpuUau, Kapbigu ta
immi 6imapui cnonyku d- i f-enementis. Hanpuknazg, cionykamMu 3MiH-
moro ckiaany € FeO, TiyOz, NbH, TaN, UO, Tomo, Tomy HaBejeHi
dopmynu € GopMarIbHUMU.
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JKOBE®-JIYI TEU-JTHOCCAK
(1778—1850)

Dpaniy3bkuit Ximik i ¢isuk. Biakpus
ra3’oBi 3aKOHM, Ha3BaHi Horo iM’aMm. 3aiii-
CHUB (pyHIAMEHTAJIbHI JOC/IUKEHHS y ra-
ny3i ¢i3u4HOI, HeOpraHiuHoI Ta OpraHiuHOT
Ximii. 3poOuB BaromMuii BHECOK Y BUBUEHHS
ranoreHiB. CripusiB MOWMPEHHIO 00’ EMHMX
METO/IB Y aHAMITHUHIH XiMii. Binkpus wian
(1815), po3pobuB mMeToa noOyBaHHS 1UaB-
neBoi kucnoth. CKOHCTpyroBaB Oawity 3
CHCTEMOIO CBMHIEBUX KaMep, sKa B TEXHO-
norii cynb$aTHOT KMCIOTH Ma€ #oro im’s.

06’emn rasie, WO BCTYNawTb Y pc_aaxuino, BiAHO-
CATLCHA OAUH A0 OO4HOro i Ao _06_’<-:_M|B [odyrux ra-
3yBaTUX MPOAYKTIB AK HEBENUKI Uini yncna.

IIpu npomy BBasKaeThes, IO BCi 00’eMU rasiB 3BefleHO
10 OJHAKOBUX TeMIlepaTypu i Tucky. Hanpuknan, mig yac
CHHTe3y XJIOPOBOAHIO 3 BOAHIO 1 XJIOPY

Hy(r) + Cly(r) = 2HCI(r)
cuiBBiHOIMEeHHA 00’eMiB rasiB Take:
V(Hy) : V(Cly) : V(HC]) =1:1: 2,
T06TO 1 J1 BOZHIO CIIOIYYAETHCA 3 1 JI XJIOPY, YTBOPIOIOUH
2 1 xnopoBogHio. OTixe,
Yy PIiBHAIHHAX XiMiYHMX peakuin koediuieHTU nepepg

dopmynamu rasyBatux pe4yoBUH BiANOBIAAIOTb iXHIM
o6’emam.

K IOosICHUTH BUABJIEHY 3aKOHOMIipHICTH?

3akon Asoraapo. Bussineny M. Ieit-JIroccakom 3axo-
HOMIDHICTh NOfACHIOE 3aKOH, BigkpuTmit y 1811 p. ira-
JificbKUM yuyeHUM AMeneo ABOTazapo.

B opgHakoBux 06’emax pi3HuxX rasie 3a 04HaAKOBMUX
YyMOB (TeMnepaTtypu Ta TUCKY) MICTUTbCH OAHAaKOBa
KifIbKICTb MOSIeKy.

I3 3akony ABOrazpo BUILIMBAIOTH ABA BaXK/IMBI HACIiAKU.
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AMEJEO ABOT'AJIPO
(1776—1856)

Iranificbkuit ¢i3uk i Ximik. 3akmaB oc-
HOBH MOJIEKYJIIPHOT Teopii, BIAKPUB OJHH i3
ra3oBUX 3aKOHIB, Ha3BaHUH #oro iM’am. Bu-
3HAUMB CKIaj i BIJHOCHY MOMNEKYJIApHY Ma-
cy 6araTbox peuoBHH. J[OBIB, 110 MOJIEKYJIH
BOJIHIO, KHCHIO, @30Ty, XJIOpPY /BOATOMHI.
Horo npaui cnpusiu nojaanblioMy po3BHT-
KY aTOMHO-MOJIEKYJISIpHOT Teopil.

Ilepmuit Hacaigoxk:

OAMH MONb OyAab-AKOro rasy 3a OAHaKOBUX YMOB
3aMmMa€e oAHaKOBUWA 06’em.

3a HoOpMaIbHUX YMOB (H. y.) (Tuck B 1 atm (101 325 Ila)
i remmeparypa 273,15 K a6o 0 'C) o6’em 1 moab 6yab-
sikoro rasy gopisaioe 22,4 n. Crana V,, = 22,4 x/mMonb
HA3WBAETHLCSA MOJLAPHUM 00’ €MOM 2a3Y 32 HOPMATBEHUX YMOB.
3a 0yIb-AKUX YMOB

MONAPHMIA 06’¢M ra3y — ue BefnuM4YuHa, Wo A[opiB-
HIOE BiAHOWEHHIO 06’emy rasy 3a gaHux yMOB A0
KifIbKOCTi p€4OBUHM LIbOro rasy

ne V,, — MonspHUil 06’eM rasy, M3/mMonb (1/Monb); V —
06’eM rasy 3a gaHuX (6yAb-AKUX) yMOB, M3 (1); n — Kijib-
KiCTh PEYOBHHU ras3y, MOJIb.

3a craggaptHUX yMoB (Tmck 1 atm (101 325 ITa) i
remneparypu 298,15 K a6o 25 “C) mousipHuit 06’em rasy
nopiBuioe He 22,4, a 24,4 n/Mous.

Monsapauit 06’em rasy V,, MmoxkHa O0YHCINUTH TAKOX,
3HAOUM MOJSPHY Macy razy M ta HOro rycTuHy.

MonapHui 06’eMm rasy — ue BesM4MHa, WO A0-
PIBHIOE BiAHOULJEHHIO MONSAIPHOI Macu rasy Ao woro
rycTuHu

108



xe V,, — MoJsIpHUH 06’eM rasy, M3 /mous (1/mMoas); M —
MoOJISIDHA Maca rasy, Kr/mMoJb (r/Mojab); p — I'yCTHHA ra-
3y, kr/m3 (v/n).

Odpyruii HacaiZoK: mMaca OZHOTO 1 TOro €aMoro
06’emy rasy Tum Oisbira, yum OiabIoa Maca HOro MoJe-
Kya. fAxmo B ogHakoBUX 00’eMax rasiB 3a OJHAKOBUX
YMOB MiICTHUTHCS OJHAKOBA KiJIBKICTH MOJIEKYJ, TO, OdYe-
BUIHO, IO

BiAHOWEHHA Mac OAHakKoBuUX 06’emiB rasie 3a ogHa-
KOBMX YMOB [O0PIiBHIOE BiAHOLUEHHIO IXHIX MONSIPHUX
mac

my Ml

— = ]

mo M2

.ie m; — Maca IeBHOTo 06’eMy IepuIoro rasy; m, — Maca
TaKoro camoro o6’emy apyroro rasy; M; i My, — MoJspHi
MacH BiJIOBiIHO IepHIOro i Apyroro rasis.

BinHOwWweHHsT macu NeBHOro o06’emy oaHoro rasy
A0 Macu Takoro camoro o06’emy iHwoOro rasy (B3s-
TOro 3a TUX CaMMUX YMOB) HA3UBAETbLCH BiAHOCHOI
rycTUHOIO NepLuoro ra3dy 3a Apyrum.

OTiKe, MOKHA TBEPAUTHU, IO

rYyCTUHU Pi3HUX rasiB, Y3fiTUX 3a OAHAKOBUX YMOB,
NPONOPLUINAHI IXHIM MONSPHUM Macam

P _ M,
pe M,

Ilepiognunuit 3axkon. Ha mizcraBi aToMHO-MOJIEKY-
JIAPHOTO BYEHHA 1 XiMIYHUX BJIACTHUBOCTEH eJIEMEHTIiB
. I. Mengenee y 1869 p. BigKpuB nepioguuyHUil 3a-
KOH — OJWH 13 OCHOBHHX 3akKoOHiB npupoxu. CydacHe
(opmMyIIOBaHHA NEPiOAUYHOrO 3aKOHY TaKe:

BNacTUBOCTI €NeMEeHTIB, a TaKoX BNacTUBOCTI yTBO-
PEeHUX HUMU MPOCTUX | CKINAAHUX PEe4OBUH nepeby-
BalOTh Y NEepioanYHiA 3anexHoCTi Big 3apsaie saep
ix aTomis.
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® 3rapanTe icTopito BiakpuTTs [. |. MeHaeneesnm nepioauyHoro
3aKOHYy.

@ PoskaxiTb Npo nepioavyHy cuctemy 3 nornsay 6ynosu atoma.

Kpim Bigomoi BaM Tak 3BaHOI KOPOTKOI (opMH 30-
OpakeHHs NMepiOZUYHOI CHCTEMH, BUKODUCTOBYETHCH IIe
i «noBra» ¢opma, TaKOXX 3alpoloHoBaHa caMuM MeH-
neneeBuM. Baarami icHye 6araTto BapiaHTiB 306pakeHHS
nepiofiMYHOI CHCTeMHM i He TiJIBKU y BUIIAAL Tabammi.
Ane 3 TabiM4YHHMX BapiaHTIiB y Ham yac Halmomupe-
HIIIMMHK € KOPOTKA i moBra ¢opmu. BoHM B3a€MHO HOMOB-
HIOIOTh OfHA OJAHY 1 B njizomy imenTuusni. IIpore octanuiMm
yacoM fomra ¢opma HabyBae 6inbpIIoi momyJasspHOCTI,
OCKLJIBKHM sICKpaBillle y3ro»KyeThCcs 3 OYyZOBOK aTOMIiB
XIMIYHHUX eJIeMeHTiB.

Y nosriit ¢opmi (quB. ¢opsan) Beamki mepiogm, Tak
caMo AK 1 MaJi, 3affMalOTh JHUIIe OJHY FOPU3OHTATb, HA
ABa pPAIU He NOoALIAKThCA. JliBOopyd posminiyoTscs
s-eJIeMEHTH, B aToMax SKHUX 3allOBHIOIOTHCSA S-0pbiTaui;
IpaBopyY — p-eJIeMeHTH, B aToOMaX SAKHUX 3alIOBHIOIOTHCS
p-opbirani. ¥V s- i p-eleMeHTIB 3aNOBHIOETHCH 30BHIIIHIM
eJIeKTPOHHUM map. ¥ cepefHill 4acTWMHI BeJWKHUX mepio-
JiB PO3MIIIYIOTHCS TAaK 3BaHi mepexifHi eleMeHTH, B aTo-
Max SKHX 3allOBHIOIOTHCA d-opbiTasi mepensoBHINIHBOTO
mapy. Poaunu naHTaHOiZiB Ta aKTHHOIAIB — me f-eie-
MeHTH. B IXHiIX aromax 3amoOBHIOETHECA TpeTiit 330BHI
map. IIi poAuMHH, AK IpaBUJIO, BUHOCATH 3a MeKi Tab-
JuIi, AK y KOPOTKiif, Tak i y goBriit popmi. BigmingicTs
y MOCTiZAOBHOCTi 3allOBHEHHSA €JEKTPOHHUX IIapiB (30B-
HIIIHIX 1 po3MimeHUX riaubIne) NOsACHIOE IPUYNHY Pi3HOI
IOBXXUHU IIePiomiB.

HoBra ¢opma mnepioguuHOI cHCTeMU BKJIOYae 16
rpyn — 8 ronoBHMX i 8 mobiyHuxX (migrpyn Hemae), o
nosHavyaroThesd JiTepamu A i B. Posramysanusa y rpynax
s- 1 p-eneMeHTIB BH3HAYAETHCHA 3arajlbHOI0 KiJIBKiCTIO
€JIEKTPOHIB 30BHIIIHBOrO INapy, a d-ejJeMeHTiB — 3a-
raJIbHOIO KiJIBKICTIO S-€JIeKTPOHIB 30BHIIIHBOTO i d-eJIeKT-
POHiB nepeasoBHimEbOro mapis. Ilepioguuna mosTOpIO-
BaHICTh OyTOBY 30BHILIHIX eJIeKTPOHHMX 060JOHOK aTOMIB
€ NIPUYHMHOK NepiogANMYHOI 3MiHH BJACTHBOCTEH XiMiUHMX
eJeMeHTiB. ¥ boMy HoJArae (pisudna cyTh mepiofMUHOrO
3aKOHY, sKa He 3aJIe)KUTh BiJ (opMH IomaHHA Ie-
PiOAWYHOI CHCTEMH eJIeMEeHTIB.
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JMHUTPO IBAHOBHY MEH/IEJIEEB
(1834—1907)

Pocilicbkuii XiMiK, pi3HOOIYHUI yye-
HHIA, egaror, NporpecMBHUIA CyCibHUHA
aisy. Binkpue nepioanuHmii 3aKoH XiMiv-
HUX enemeHTIB (1869). CTBopuB nepioanu-
HYy CHCTEMY, AKY HEBTOMHO yI0CKOHAITIO-
BaB. BoHa HaOy/1a NOBHOroO BU3HAHHA LUE
3a kuTTA Menzaeneea. Bpaxae wmpo-
4iHb IHTEpeciB yueHOoro: BiH aBTop Oara-
TbOX (YHOAMEHTAIBHUX AOCHIIKEeHb 3
Ximii, XimMi4HOT TexHomorii, (i3nku, Mer-
poIorii, NOBITPOIUIABaHHSA, METEOPOJIOTi,
CiIbCBKOTO FOCMOAAPCTBA, HAPOAHOT OCBITH TOWWO. ByB 06paHuii uneHom
JIoHIOHCBKOrO KOPOMNiBCHKOro ToBapucTBa, Pumcekoi, TTapusbkoi, Bep-
niHcbKoi AH, a TakoX MovYeCHUM 4IeHOM BaraTbOX HayKOBHX TOBAPHCTB
Pocii, 3axignoi €Bponu it AMepukH.

Bigxpurra mHanpukinnmi XIX cr. enekTpoHa, paxio-
aKTMBHOCTI, CKJIagHoCcTi OymoBH aToma, eJleMeHTapHHUX
YaCTUHOK IIPU3BEJIO [0 TOro, mio H6araTto sKi IOJI0XKeHHS
KJACHYHOTO aTOMHO-MOJIEKYJISIDHOTO BYEHHS JOBeJIOCS
nepernanyTu. Tak, me cam [I. I. MeHJese€eB roBOPUB IIPO
aTOM TiJIBKHU AK IOpPO XiMiuHO HemominbHyY dacTUHKY. Jlo-
CILP>KeHHA BJIACTHMBOCTEH TBEPAUX TiJ MOKa3ano, IO Yy
nepeBakHiil 611bIIOCTL BUIAAKIB MOJIEKYIAPHA Teopisd 10
HUX HempujgatHa. Kpucranu coseit ckiajgamoThca He 3
MOJIeKYyJ, a 3 HOHIB, iCHYBaHHS AKHX ak HIAK He BU-
IIJINBAE 3 OCHOB aTOMHO-MOJIEKYJISAPHOI Teopil.

I Bce X Taku OCHOBHI YsBJEHHS aTOMHO-MOJIEKY-
JApHOI Teopil MimHO yBiMmIm B Ximiuny Hayky. Bei
BIAKpUTTA Gdisukm i ximil XX cT. COpUYMHUIN JHIIe
3BYKEHHs MeXX 3aCTOCOBAHOCTI Ijiel Teopii, axe He II0-
XUTHYAU 11 ocHOB. HaBiTe cyuacHa kBaHTOBa XimidA, y
Me)XKaxX AKOl HeMa€ HiAKOI HeoOXiZHOCTI po3riasgaTH Mo-
JIEKYJIN AK YacTUHKH, IO CKJIAZAIOThCSI 3 aToMiB, 36e-
pirae 1i ysBJIeHHS.

OCHOBM aTOMHO-MOJIEKYJISIDHOIO BUYEHHS IIUPOKO BH-
KOPHUCTOBYIOTHCA He JUIIe B Cy4yacHi# ximil, a it y disuni,
6iosorii, reosorii, acTpoHOMil Ta IHIIUX NPUPOIHUUYMX
HayKax.
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3aBaaHHsa 4N CaMOKOHTPOJIO

184. CoopmynionTte 3akoH 36epexeHHs macu. XTO 1MOro Bia-
KPVB i iK€ 3HAYEHHS LeWn 3aKOH MaEe ana Hayku?

185. [ns cnanioBanHHa 100 r meTaHy HeEoOOXigHO MaTU KUMCEHb
macoio 400 r. MNpu ubomy yTBOPIOETLCA 225 r BOAU. BU3HayTe macy
YyTBOPEHOro okcuay kapbory(I1V).

186. Lo Bam BigOMO NpO cTanicCTb Cknagy pPeyoBuUH?

187. Cdopmynionte 3akoH 06'€MHUX BiAHOWEHb i MOSACHITb
AOro Ha KOHKPETHOMY npuknagi.

188. Yu Buctaumth 400 M3 kucHio ans cnanosavHs 100 m3
nponaxy?

189. Coopmynionte 3akoH ABOragpo i MOACHITH Hacnigku 3
HbOrO.

190. BuaHayte 06'eM BOOHIO (H. Y.), SKUA BUAINSETLCSH BHACHI-
[OK B3aEMOAIiT antoMiHilo KinbkicTio pedyosuHmn 0,5 MOnb 3 pO34NHOM
cynbdaTHOi KUCnoTu.

191. EnemeHt, atoM, mMonekyna npocTOi pevyoBUHU — Yy HYOMY
BIAMIHHICTb LMX NOHATL?

192. Cdopmynionte nepioguyHMin 3akOH | PO3KpPUUTE KOro
3HAYEHHS.

193. I3 Ha3BaHUX eNemMeHTiB TPEeTbOro nepioay Hauackpasie
BUPAXEHI HEMEeTani4yHi BNaCTMBOCTI Mae

(1) AnomiHin; (3) Cynbodyp;

(2) Cwuniuin; (4) Xnop.

194. OcHOBHI BNaCTUBOCTI €NeMEHTIB FONOBHOI NiArpyny NepLuoi
rpynu 3i 36inblWEHHAM NPOTOHHOIO YMcna (NopsAKoBOro Homepa)

(1) nocnabnioloTbCs;

(2) nocuniooTLCS;

(3) 3anuwaoTbCs CTANUMK;

(4) nocnabnioloTbCH, @ NOTIM MOCUNIOIOTLCS.

195. dopmyna cnonyku HitporeHy 3 OKCUreHom, B ki ma-
coBa 4yacTtka HitporeHy ctaHosutb 30,4 %, a MonekynspHa maca y
rasdyBaTtOMy CTaHi AopiBHiOE 92,— ue

(1) N2Og; (3) N20s;

(2) NO; (4) N2O.

196. Lo, Ha Baw nornsg, gae amory BeBaxatn enemeHtn Cl il
aHanoramu, a WO BKA3YE Ha iXHIO BiAMIHHICTL?

197. Cynbdyp y cnonyyenHi 3 dnyopom BUSIBNASIE BULLMIA MO-
3UTUBHUI CTYNiHb OKUCHEHHs. BuaHauTte macy rasysartoro enyopu-
ny cynsdypy(Vl) o6’emom 1 n (H.y.) i MOro rycTuHy 3a BOAHEM.

198. EnemeHT-mMeTan, Wo BUSIBNSE CTYMNiHb OKUCHEHHA +4 1
YTBOPIOE OKCUA 3 Macosoto yacTkow OkcureHy 40 %,— ue

(1) Zn; (3) Ti;

(2) Pb; (4) Zr.
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199*. Macosa vactka ligporeHy B crnonyui 3 enemeHtamu IV
rpynu gopisHioe 0,125. Cnonyka uboro enementa 3 [igporeHom
mae ¢opmyny

(1) CHy; (3) GeHy;

(2) SiHy; (4) SnHy.

200*. Mig 4ac B3aemoii BOBANEHTHOrO MeTany mMacoio 6,85 r
3 BOAOIO BMAINMBCS BOAeHb 06'emom 1,12 (H. y.). Uei mertan

(1) Ca; (3) Mg;

(2) Ra; (4) Ba.

201. Y po34yuH MIOHOro Kynopocy 3aHypunu kaaMieBy nnac-
THKY macoto 50 r. YHacnigok peakuii ii maca 3mMeHwwunacb 40

47,6 r. Maca Mmiai, Wo ocina npu LLOMyY Ha KaAMIEBI MAACTUHL,
LOPIBHIOE

(1) 3,2r; (3)112r;

(2) 6,4r; (4) 11,2r.

202*. [lo cymiwi 2 n MeTaHy i eTuneHy no6aBneHo 2 i1 BOAHIO.
Micna Toro, sik ycs cymiw Gyna nponywieHa Hag HarpitTum nna-
TUHOBWM Katanizatopom, ii 06'em 3meHwmscs o 3,2 n. O6’'emMHi
4YacTKu BYr/IEBOAHIB Y CYMilli CTaHOBASTDL:

(1) 30 % CH4 i 70 % CyHo; (3) 60 % CHy4 i 40 % CyHy;

(2) 50 % CH4 i 50 % CyHy; (4) 70 % CHy4 i 30 % CyHy.

§ 26. XIMIYHHUH 3B’SI30K

YyenHa npo XimMivuHMIT 3B’S30K — OJIHE 3 T'OJOBHHUX Y
ximii. Azoxe XiMiuHi eleMeHTH mommMpeHi B mpHpoai me-
PeBaXKHO He Yy BUTIALL aTOMiB, a y BUIIAAI OPOCTHX i
CKJIaJHUX pedoBHH. Jlumie gmeski ximiumi emeMeHTH —
leniit He, Heorn Ne, Apron Ar, Kpunrom Kr, Kcemon
Xe — y NIpUpPOAHHMX yMOBax HepeGyBalOThb B aTOMHOMY
cTaHi (y cTaHL OJHOATOMHOTIO rasy), IO MOSCHIOETHCS CTa-
JICTIO eJeKTPOHHUX 0BOJIOHOK aTOMIB 3 BOCHMHU eJeKTPO-
HiB (iHepTHi rasu, kpim He).

@ [lopisHanTe 6ynoBy aTOMIB IHEPTHUX rasiB, 3a3HayTe CrinbHe it

BiAMiHHE B ixHiii OynoBi. Hanuwite rpadiuni popmynm it enek-
TPOHHY KOHirypaujio atomis lenito, HeoHy, Apromy.

Binepni aroMu ycix immmx ximMiuyHMX ereMeHTiB Hama-
ralThCA YTBOPUTH CKJAAHINII CHCTEMH — MOJIEKYJIH abo
iHmi arperaTH aToMiB, y SKMX OCTaHHI 3’eqHaHi Ximiu-
HUMW CHJIaMH, IO MalTh eJeKTPOCTATUYHY IPUPOLY.
ITpu npomy yTBOpIOIOTHCA Pi3HI THOM XiMiuHOrO 3B’ A3KY,
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OCHOBHI 3 HUX — Ile KOBaJIeHTHMNI, HOHHUI, MeTaJIIdYHUMA,
BOJHEBUH (BUBYATHUMEMO IIi3HimIe).

KoBaneHTHHI 3B’A30K.

3B’930K, AKUN 3[INCHIDETBCA 3a A0MNOMOrol0 Cnifb-
HUX €NEeKTPOHHUX Nap, Ha3MBAETbLCH KOBaNEHTHUM.

Bu B)Xe 3HaeTe, IO cepel BLIBHUX aTOMIB Pi3HHX
xiMiYHMX eJieMeHTIB HaMCTaOINIBbHIIIY eJeKTPOHHY KOH-
dirypanito marors atomu lemito (1s2) Ta aTomm iHmmx
ineprHEX rasziB (ns2npb). Moxna ouikysaTm, [0 aToMu
IHIMKUX XiMiYHHX eJIeMeHTIB HaMaraTUMyThcAd HaOyTH
eJIeKTPOHHOI KOH(irypamii HaitGiu»K40ro iHepTHOrO rasy,
OCKiJIBKHM BOHA BifmoBigae MiHiIMyMmy eHepril i, oTxe, €
HayicrabinpHimow. Ile mocsAraeTbecs, HAIPUKJIAM, IIiJ Yac
YTBOPEHHSA CHLIBHUX eJeKTPOHHHUX IIap, [0 OJHAKOBOIO
Mipoo HalexaTh 000M 3’€IHAHUM aToMaM 1 B3aEMHO
JOIIOBHIOIOTH 1XHIO eJIEKTPOHHY 000JIOHKY 0 CTifKOI KOH-
dirypanii tTumy 1s2 a6o ns2npS. Tak yreopioroThCs, Ha-
NMpUKJIa[, MOJEKYyJIHW rajoreHiB, MeTaHy i OaraTbox iH-
IIUX OPraHIiYHUX Ta HEOPraHIUHUX CIOJYK:

1l + -l > 1l

‘C+ +4-H - H:C:H
’ H
KoBaneHTHHI 3B’SI30K, AK MM 0ayuMO HA IPHUKJIaIL
XJIOPY, MOXKe BUHUKATH He TiJIBKU MiXK OJJHAKOBUMHU, a I
MiX pi3HMMHM aToMaMH, K y MOJeKyJi MeraHy. Poarua-
HeMO IIe OAWH IpUKJIaL:

H- + F —> H :E:

Y npoMy BUIIAJKY YTBOpeHA CIiJTbHA eJIeKTPOHHA IIapa
3a3Ha€ CUJIBHOTO NPUTATaHHA 3 OOKy aroma Diyopy fAK
6i7bIII eJIeKTPOHEraTUBHOIO eleMeHTa. BinbyBaeThca 3Mi-
IeHHA CHiJBHOI eJIeKTPOHHOI napu y 01k Haubinp esrek-
TPOHETaTUBHOI'O eJIeMEeHTa, BHACTIJOK YOTO YTBOPIOETHCHA

o+ d—
nonsapruil Kosanienmuuit 36’a3ox H F.

Pi3HOBU/IOM IOJSAPHOI'0O KOBAJEHTHOTO 3B ABKY € 3B -

30K, YTBODEHUI 3a JOHOPHO-AKUENIMOPHUM MeXAHIZMOM.
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Takuii 3B’A30K €, HANpUKIaZ, y HOHAX aMOHiO Ta rin-
pokcoHir. Tak, mig yac Bzaemopil amiaky 3 XJIOPHUIHOIO
KHCJIOTOI0 YTBOPIOETHCA XJIOPHUJ aMOHIIO:

NH3 + HCl = NH,C1
VY jtorHi#N dGopmi:
NH; + H* + CI” = NHy + CI-
NH; + H* = NHj

Sk >xe yTBOpUBCA OH aMOHiI0 NHZ ? 3a paxyHOK 4Oro

iion lizporeny nmpuepHaBcs A0 MoNeKynn amiaky?

Y monekyni amiaky NHj arom Hirporemy mae He-
HOALJIEHY eNeKTPOHHY Iapy, sKa y IIpoIeci B3aeMopii
nepeXoAuTh Ha BiIbHY opbitans Iigporeny i crae cmias-
Hoto 151 Hitporemy # I'igporeny, BHacmigox woro if yr-

BOPIOETBCA HOH aMOHIIO:
+

H:N: + H — H:N:H
H H

Yactuaka, sfKa Hajala A YTBOPEHHS XiMiuHOTO
3B’A3KY HeNOJiNeHy eJeKTPOHHY Iapy, HasMBAE€TbCA 00-
HOpoMm, a JaCTHHKA, 10 NPUMHANA II0O Iapy eJIeKTPOHiB
Ha CBOIO BiNBHY opbiTajb, HA3UBAETHCS aKyenmopom.

MexaHi3m yTBOpEHH: KOBaNeHTHOro 38’A3Ky 3a pa-
XYHOK HEenoAineHoi napu eneKkTpoHiB 0OAHOro aToMma i
BiNIbHOI OpGiTani iHWOro Ha3WBaETLCA AOHOPHO-aK-
LenTOPHUM.

ITpu npomy Bei woTupu 3B a3k N—H B itori amonio
NHZ Y BCIiX BiIHOIIEHHAX PiBHOIIHHI (3a JOBXKUHOIO 3B’ A3-

Ky, eHepriero rToumo). Bonn nume yreopuauca pisHuMun
IISIXaMHU.

Omxe, BiloMO 1Ba MeXaHi3MM YTBODEHHS KOBAJEHT-
HOTO 3B’S3KY:

1. MexaHi3M crnapioBaHHS, KOJU KOKHHII aToM, YTBO-
PIOIOYM KOBaJeHTHUI 3B’A30K, IIOCTAYa€ IO OXHOMY
€JIEKTPOHY JU/ISi YTBOPEHHS CITLIBHOI eJIeKTPOHHOI Iapu,
AKa HaJIe)KUTh 000M aToMaM.
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2. JIOHOPHO-aKIEeIITOPHUN MeXaH13M, KOJHU eJeKTPOH-
Ha @apa /[Js YTBOPEHHs 3B’S3KY IIOCTAYAEThCHA TIiAbKHU
OSHUM aTOMOM.

WonHMii 3B’SA30K.

XiMi4HMIA 3B’A30K, 3yMOB/IEHUIA €NeKTPOCTaTU4HUM
NPUTAraHHAM PI3HOMMEHHO 3apafXeHUX WOHIB, Ha
AKi NepeTBOPIOIOTLCA aTOMM BHACNIAOK BiaAaBaHHSA
ab0 NpUEQHaHHS €MIeKTPOHIB, HA3UBAETLCA NOHHUM.

Crilika eleKTpoHHA KoHGpirypamis aroma (Ak y Hai-
6IMKYOro iHEPTHOrO eJeMeHTa) Moxke OyTH JOoCATHYTa
3aBAAKHU Iepexoay eJeKTPOHIB Bifi OJHOrO BiJIBHOTO aTo-
Ma [0 IHIIOro 3 YTBOPEHHSAM WOHIB, AKi 3’€IHYIOThCA
cHJIAMU eJIeKTPOCTATHYHOTO IpUTAranaa. Hanpuxaan, miz
yac Bzaemoxii aromiB Harpito (1522522p63sl) 3 aTomamu
Xnopy (1522s22p%3s23p®) BigbyBaeTbcst mepexif exexT-
pona 3 3s-opbirani aroma Harpilo mHa 3p-opbiTans aroma
Xnopy. Ilpu mpomy arom HarTpiro mepeTBOPIOETBHCA Ha
MO3UTHUBHO 3apsH KeHU# HOoH 31 cTabinpHOI KOH(Irypa-
niero HANGIMKYOro iHepTHOTO eneMenTa — Heomy (2p%).
Arom Xiopy npuiimMae Ieil eJeKTpoH Ha 3p-opbiranb i
IIepeTBOPIOETHCS HA HETaTHUBHO 3apAKeHUi HOH 3 elleK-
TpoHHOI KoHGirypamieto 1s22s22p63s23p6, saka xapak-
TepHa Aas Aprouy. IIpoTuiexHo 3apsA/yKeHi HOHM MIIHO
YTPUMYIOTHCS CHJIAMU €eJEeKTPOCTATHYHOI'O NPUTATAHHS.
ITeit npomec Mo’kHa 300pasUTH CXEMOIO:

Na- + Cl: — [Na]* [:Cl:]

OTyxe, MOHHMI 3B’A30K MOXHA posrnana'ru K Kpau-
Hill BUIALOK nonapnoro KOBAJIEHTHOTO 3B’A3KY.

MoHHNIT 3B’ 30K YTBOPIOETHCS MiXK aTOMaMU eJeMeH-
TiB, AKi 3HAYHO BiJpPiBHAIOTHCA 3a CBOEIO eJIeKTPOHeraTuB-
HicTIo. AMepukancbKuit yuenuit Jlaitayc ITosinr Busnaums
eJleikmpoHezamutHicmy AK 30amuicmbs amomis y moJe-
kyai npumseyeamu enexkmponu. Yum Oinbiia pisHANA
eJIeKTPOHeTaTUBHOCTEH aTOMiB, TUM BUINUN CTYIiHb HOH-
HOCTi 3B a3Ky (4omy?).

IIpoBecTn 4YiTKy Me)Xy MiXK pDi3HMMH THUIaAMH Ximid-
HOTO 3B’ 3Ky HEMOXKJIUBO. 1le MOACHIOETHCA TUM, 1[0 THUII
3B’A3KY 3aJIeKUTh BiJ Pi3HUX 3HAUeHb eJIEKTPOHEeraTHUB-
HOCTeH aTOMiB eJIeMeHTIB, sIKi BBAEMOJIIOTH OAUH 3 OJHUM,
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BiJl XapakTepy DPO3IOJiNy eJeKTPOHHOI T'YCTHHHU B pedo-
BuHiI Tomo. Tomy y GinbimocTi cmonyk Ximiuni 3B’A3KH
BUSABJISIOTECA HACHPaBAl NPOMIMKHUMU MiXX HEIOJIAPHUM
KOBAJIEHTHUM i HOHHUM 3B’A3KaMH, a B «4HUCTOMY» BH-
Il BOHM TPAILIAIOTHCA HEYacTo.

Meraniunuit 38’a30k. Ile ocobiuBuit Buj 38’A3KYy, 3y-
MOBJIEHHH THM, IO aTOMM yCiX MeTajJiB MalmTh Ha-
auIIoK opbiTaneil, ajne Hecrtauy eJeKTpoHiB. Hanpukiazg,
posriisgHeMo OyZOBY eJeKTpPoHHOI 060J0HKHM aToma JIiTiro

abo Harpiro. s pP
3Li 152961 2 E[ED
P

S
11Na 1522522p63s1 3|_T_D:D

Ha 30BHIIIHBOMY eeKTPOHHOMY piBHI €auMHMIT Ba-
JIEHTHUN eJIeKTPOH 3aiiMae OAHY 3 YOTHPHOX opbiTaseii.
¥ kpucrani jgitito aGo HaTpio e Jae 3MOry BaJeHTHUM
€JIEKTPOHAM BiJIbHO PyXaTHCh, IIEPEXOAAUN 3 OfHiel opbi-
Tajai Ha Apyry. Taki eJeKTPOHM CTalOTh yCyCHiTbHEHMMHA
(eTeKTpOHHMHI ras3), BOHH HiIOM Hale)kKaTh yCiM aTomMam
Jlitito (Harpito) ogmouacHo. Binbme Toro, GesmepepBHO
PyXawuyuch MiXX IIO3UTHBHO 3aps[»KeHMMU HOHAMH i
€JIEKTPOCTATHYHO NPUTATYIOYH 1X, Il yCYCIiIbHEH] elek-
TPOHU 3abe3NedyioTh MeTaaiyHWi 3B’A30K, CTabGiIbHICTD
MeTaJTiuHUX I'DATOK.

MeraniyHui 3B’S30K — L€ TUN XiMIYHOro 3B’A3KY,
3yMOB/IEHUA B3aEMOLIEID BaNeHTHUX EeNeKTPOHIB
(eneKTpoHHOro rasy) 3 MNO3UTUBHO 3apPAOXEHUMU
WOHaMWU KpPUCTaNi4YHUX I'paTok meTanis.

Meraniuyauit 3B’A30K He Mae€ MEBHOI CIPAMOBAHOCTI,
OCKLIBKHU B HOr0 yTBOPeHHI 6epyTh y4acTh yci aTOMU KycKa
MeTay i BCi eJIeKTPOHH, IO BiIbHO PYXalOTHCA MiXK aTo-
Mamu. Ileil Tun 3B’A3KYy HASUBAIOTH JEJOKAJIi30BAHUM.

Boanerwuit 3p’azok. Aromu Tligporeny oxmiei mMosexy-
JU MOXXYTh B3aEMOJIATH 3 aTOMaMH Jy’Ke eJeKTpOHera-
TuBHUX ejeMmeHTiB (O, N, F) iHmoi mosnexymu, yrBo-
PIOIOYM TaK 3BaHUU BOAHeBMIl 3B’s130k. Hampukian, y
Mosnekyai ¢proposogaio HF 3B’sa30k mi>k aromamu I'igpo-
reny i @uyopy KOBaJIeHTHUH 1 [y’Ke MOJAPHUIL, OCKIIbKHI
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dayop HaleslleKTpOHeraTUBHIimui 3 exemeHTiB. CoinbHa
eJIeKTPOHHA Iapa 3Mmimyerbcs no aroma Piayopy (BKa-
3yeThCA CTPLIKOI0). YHACJHIOK Iporo Ha atoMi diayopy
BUHHKAE YAaCTKOBUM HeraTUBHUM 3apsaj O0— (mesbra Mi-
Hyc), a Ha aromi [ifporeHy — 4YacTKOBUI IO3UTHBHUMI
sapsajg O+ (meabTra ILIIOC):

S+ 60—

HF H—-F

(4acTKOBI 3apaau 3a aOCOTIOTHUM 3HAYEHHSM MeHIII 3a 1).
Mounexkyna HF crae noaspHO0, BHUHHKAE [AUIOJb,
AKUU MOXKe B3aeMOJIATH 3 JUIIOJIEM IHIIIOI MOJIEKYJIH 3a
PaxXyHOK €JIeKTPOCTATUYHOIO IPUTATAaHHA, YTBOPIOIOYH
BOAHeBUH 3B’s130K (II03HAYAETHCS TPhOMa KpanKaMM):
5+ 8- 5+ 8- 8+ o8-
H->F.--H->F---H->F- ..

ITopsig 3 €JIEKTPOCTATHYHOIO B3AEMOJIEIO M1/l Yac yTBO-
PEeHHsI BOJHEBOTO 3B’A3KY BHUABIAECTHCA I JOHOPHO-aK-
nenTopHa B3aemMofis. lle IOSCHIOETBCA THUM, IO aTOM
I'ifporesy mO3UTUBHO IOJAPU3YETHCA IiJ] Yac 3MIiI[eHHS
€IMHOI0 eJeKTPOHA i, Malou| Ay’Ke Majal po3MipH, CTBO-
PIOE eJIeKTPHUYHE II0JIe BUCOKOI HaIpyry, YHACILJOK 40ro
BiH MO’Ke I'IMOOKO BKOPIHIOBATHCS B eJE€KTPOHHY 000-
JIOHKY CYCiIHBOr0, KOBAaJE€HTHO 3 HHUM He 3B f3aHOTO,
HeraTUBHO IoJigpu3oBaHoro aroma. Tomy I'izporen y ja-
HOMY BHIaJKy YMOBHO Ha3WBalOTh aKIenTropoMm, a diy-
Op — [OHOPOM €JIEKTPOHiB.

BogHeBuit 3B’#30K ciaabkimuil 3a WoHHME abo Ko-
BaJeHTHUH, ajle BiH 3HAUHO MiuHimuii, HiXX 3BUYalHa
MiXXMoJIeKyJIsapHa B3aeMoxia (cuiam Bau-mep-Baanbca).

BopHeBuii 3B’A30K 3ycTpivaeTbca y HaraTbox Heopra-
HiUYMHUX Ta OpPraHiYHUX peYoBMHAaX (Boja, aMiak, CIIMPTH,
KapboHoBi Kucaotu, 6inkm). Hampuknag, MoJeKyIu
BOAM, € CHILIbHI eJeKTPOHHI mapw Ay)ke 3MilmeHi 10
OKcUureny, MOXyTh YTBOPIOBATH YOTHPH BOJHEBI 3B’ A3KHU:
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Mixx MoOJeKyJIaMU CIHUPTIB TAKOXX BHUHUKAE XiMiuHa
B3aEMO/IiA — BOJHEBUU 3B’ SA30K:

H_?H_?H_(I) ce

R R R

BogueBuil 3B’ 130K JOCUTH HNOIIUPEHUN y npupoxi. Bix
BiJlirpae Ba’sKJIMBY pOJIb I Yac acomiamil MOJeKysa, y
Imponecax PoO3YMHEHHs, KPHUCTaJisamii, eJeKTpOoJiTUYHOI
guconianii Ta B iHIIUX BaXKJIMBUX (DisWKO-XiMiUYHUX IIpoO-
necax. IlpunyckarmoTh, [0 BOAHEBUU 3B’SA30K MAa€ BaK-
JUBe 3HAUYEeHHA B MeXaHi3Mi CIaJKOBOCTi: iro mam dTi
MOEAHYIOTH 31 30epiranHaM iHGopManil B MOJIEKYIAPHUX
YTBOPEHHAX 13 BOJHEBHUMH 3B’ A3KaMMH.

3aBaaHHa onst CaMOKOHTPOJIO

203. Po3kpuitTe CyTb OCHOBHWX TWMIB XiMIYHOrO 3B’A3KY Ha
KOHKpeTHUX npuknanax. Yy ogHakoBa ixHa npupoaa?

204. TosicHiTb Ha nigcTasi BynoBM MONekynm amiaky ix 3pat-
HICTb YTBOPIOBATU MOH aMOHI0?

205. [laHO pe4oBUHW: XNI0P, XJIOPOBOAEHbL, XN0opua Kasilo, eta-
HOJI. YYUM BIAPI3HAIOTLCA Ui peyoBUHU 32 CBOED OyA0BOK i TUMOM
XiMiYHOro 3B'A3Ky?

206. [1OSACHITb YTBOPEHHS XiMIYHOIO 3B'si3Ky B Monekynax $ro-
py, okeupy kap6oHy(lV) i cipkosogHIo.

207. losACHITL YyTBOPEHHSI XiMIYHOrO 3B’A3KY B GpoMigi kasniio i
cynbdigi HaTPIO.

208. Cepepn HaBeneHux GOpPMyS PEYOBUH 3HANAITE PEHOBUHM
3 NOHHUM, NONSAPHUM i HEMONSIPHUM KOBAJIEHTHUM TUMOM 3B’A3KY i
MOSACHITb, SIK BOHW nobynoeaHi: HBr, CHy, H90, ZnCly, CCly, NH3,
Ca0O, NaOH, SO,.

209. Y skin cnonyui, wo ixHi GopMynn HaBeneHo, MixX atoma-
MU YTBOPIOETLCA KOBAJIEHTHUIA 3B’A30K 3@ [OHOPHO-aKLENTOPHUM
MEexaHi3MOM, MOSICHITb MOro:

(1) KCI; (3) CCly;

(2) NH4CI; (4) COo.

210. Atomn HitporeHy maioTb OAHAKOBE 3HAYEHHS CTyMeHis
OKMCHEHHS y cnonykax, GopmMynu skux

(1) NOg; (3) NHjg;

(2) Mg3Ny; (4) (NH4)2S04.

211. BaneHTHiCTb i CTyniHb OKUCHEHHsi aTomis docdopy 8
monekynax 6inoro ¢occdopy P4 AOpiBHIOE

(1) 11 +3; (3) 3i0;

(2) 3i +3; (4) 21 0.
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212. lMosicHiTb 6ynOBY MONEKyn MeTaHy, eTaHy, eTuneHy. 3a-
3Ha4Te TMN XIMIYHOro 3B’A3KY.

213. lMMosicHiITb MExaHi3M YTBOPEHHS BOAHEBOro 3B'A3Ky.

214*, Yomy TemnepaTypa KUNiHHSA CMUPTIB 3HAYHO BULLA, HIX Y
BIANOBIAHUX BYrneBOAHIB?

215*. YoMy B anbperigisB Ha BiAMiHY Bi4 CNupTIB BOAHEBWIA
3B’A30K HE YTBOPKETLCA?

216*. Yomy Bararto HeopraHi4yHUX PEYOBMWH, HanNpwknag rano-
reHOBOAHI, fKi MalOTb KOBANEHTHUIA 3B'A30K, Y BOAHOMY PO34UHI
3a3HaloTb Avcouiauii  yTBOPIOIOTb MOHU?

§ 27. BYJOBA HEOPTAHIYHUX
TA OPTAHIYHHUX PEYOBHH

3asie;xHO Bif (isMUHUX YMOB (TeMIlepaTypu 1 THUCKY)
PEYOBUHHA MOXKYTh ICHYBaTHM B PI3HHUX arperaTHUX CTa-
HaxX: rasyBaToOMy, pPifKoMy, TBepAoMy (KpHcTajdidHOMY H
aMophHOMY), IJIa3MOBOMY.

CraH miIasmMu JOCATAETHCS 3a BUCOKHUX TeMIepaTyp,
KOJIM PEeYOBHHM BHUIAPOBYIOTHCH, PO3MAJalOThCA HA aTo-
MU, K1 mepeTBOpPOIOTHCA Ha HoHU. OToke, maasmMa — Ie
MOHIBOBaHMU ras.

VY rasax BigcraHi MiK yacTHHKaMu (aTroMamMu, MO-
JIEKYJIaMH1) BeJHKi MOPiBHAHO 3 iX po3MipamMu. YHacIiJoK
IbOI'0 T'a3dyBaTHM CTaH XapaKTepU3yeThCcs claabkKoio B3a-
€MOJI€}0 YACTHMHOK i HEBIOPAAKOBAHUM IX PO3MillleHHAM
(4acTUHKHY BiJBHO pyXalThCA 1 3aliMaioTh yBech HaJaHUU
imM 06’em).

Y piimHax YacTUHKHU PO3MilleHi 3HaUHO OaMKYe ogHA
IO OJHOI, TOMY B3a€EMOJisf M)XK HMMU CHJIBHIIIA, HiX Yy
razax. CTpyKTypa piiMHN XapaKTepU3yETHCA INEeBHUM IIO-
PALKOM y pO3TAallyBaHHI YaCTUHOK, IIPOTe BiH IIOCTiHHO
3MIHIOETHCH BHACIIOK TEIJIOBOTO PYXY YaCTUHOK.

Haii6inpin ynmopsgKOBaHUM € KPUCTAJIIYHUM CTaH.

Kpucraniuni rparku. Maii>ke 'Bcli TBepAl pedoBUHU
MaTh KpHcTaxiuHy OymoBy. CTpyKTypa KpHCTAaJTIUHUX
pedyoBUH Mo2Ke OyTH mofaHa 3a JOIOMOTOI0 KPUCTATIYHUX
I'PaTOK — IIEBHOT'O IIPOCTOPOBOTO PO3MiIIeHHSA YaCTUHOK
(aTomiB, MoOJIeKyJ, HOHiIB). 3ajeXHO Bij Toro, fAKi wac-
TUHKHN MICTATBCS B y3JaxX TIpaTok, 1 Big ©Opupoau
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Maua. 25. Kpucramniusi rpatku:
a — MOJIEKYJApHi; 6 — aTOMHi; 8 — HOHHi; 2 — MeTaJiyHi

XiMiYyHOro 3B’A3KYy YACTUHOK y KPUCTaJi, PO3Pi3HAIOTH
WOHHI, aTOMHi, MOJIEKYJSAPHI Ta MeTaJiuHi KpucTraaigyxi
rpaten (manx. 25).

VY Bysnax UOHHUX KPUCMANIYHUX I'PAMOK MICTATHCA
IIO3UTUBHO 1 HEraTUBHO 3apsI>KeHi HOHU, SK IIPOCTi,

Hanpukiaag Na' i Cl7, tak i ckiaagHi, HampuKIaf NH;r s
NO3, SO?{. BoHu 3’€nHYIOTHCA ONWH 3 OJHUM 3aBIAKU

CHJIaM eJeKTPOCTATUYHOrO NPUTATaHHSA, TOOTO B MOHHUX
KpHCTaJaxX iCHye HOHHUK 3B’ s130K. [0 CIONYK 3 HOHHUMH
rpaTKaMy HaJleXXaTh OiJIBHIICTE coJiedl 1 AesaAKi OKCUAH.

Y By3l1ax amoMHUX KPUCTMANLILHUX I'DAMOK MiCTATHCS
aToMu, 3’e€fHaHI MiXXK €000 KOBaJeHTHUM XiMIiYHUM
3B’A3KOM (a7Mas, AIOKCHJ CUJIIII0 TOIIO).

Barato pe4oBUH 3 MOLEKYMAPHUMU KPUCMAJIYHUMU
rpamrxamu, B y3aax AKX PO3MIiIlleHI MOJIEKYJIH, 3B’ sa3aHl
MIDX coDor0 cmiaMu MiXXKMOJIeKyaspHOI B3aemonili. Ile me-
MeTaslH, KpiM BYTJIeNIo ¥ cuainiro (BogeHb, KMCeHb, a3oT,
iHepTHI rasm), Mai>ke Bci opraHiuHi pedoBuHHU i GaraTo He-
OpraHiuyHHUX CIOJYK (JioKcua KapOoHY, 030H, BOJA TOIIO).

Y BysJIax MemaJitHux KpucmaaitHux r'pamokx po3mi-
IMeHl OKpeMi aTOMHU 1 MO3UTUBHO 3apsii<eHl HOHM MeTa-
1y, MK AKHMHU MiCTUTBCS eJeKTPOHHUU ras (mai. 25, 2).
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MeHIII TOINMPEHUM IS TBEPAUX Ti1 € aMopdHUiI
crad. Ha BigMiHy Bij KpHCTaJIYHHAX TiJ1 PEYOBHUHU B
aMop(HOMY CTaHi He MAalOTh PeryJsapHOl BIOPSAJKOBAHOL
OymoBH, a TOMY ¥ IIeBHOI TeMIlepaTypH ILJIaBJIeHHsA (Iif
yac HaArpiBaHHS BOHUM PO3M’ AKIIVIOTHCA 1 IIOCTYIIOBO Iie-
PexXonAaTh Y PiAKHHA cTaH).

BisMiHEHICTE KPHCTATIIB 3a THIIOM XiMi4HOro 3B’A3KY
BU3HAYA€ CYTTEBY pisHMIIO (ismuHMX 1 XimMiyHMX Biac-
TUBOCTEN PEYOBUH 3 Pi3HUMU KPUCTAJTIYHUMU I'DAaTKaMHU.
Tak, pe4OBMHH 3 QTOMHUMM KPHCTAJiUHUMHU I'DaTKaMHU
XapaKTepU3yITHCA BHCOKOIO TBEPJiCTIO, TYroIJIaBKiCTIO,
HEPO3YUHHICTIO IPAKTHYHO B YKOJHOMY 3 PO3YMHHHKIB.

PeyoBUHN 3 MOJEKYJAPHAMHU KPUCTAJTIYHUMHU I'paT-
KaM#, HaBIAaKH, JEeTKOILJIaBKi, JeTKi, XapaKTepu3yIThCs
HeBeJIMKOI0 TBepaicTio. IlpuymHA B TiM, IO CHJIM MiXK-
MOJIEKYJIsIpHOI B3aeMOfil 3HA4YHO cjaabkimmi, HiX cuiIn
KOBAJIEHTHOT'O 3B’A3KY.

PeuyoBuHM 3 HOHHUMHU KPHUCTAJIIYHUMHU IDAaTKaMHU 3a
MiIHICTIO MOCiIAI0Th MPOMIYKHE MicIie: HOCTYIaIThCA peyo-
BMHAM 3 aTOMHHMHU I'PaTKaMu, aje NepeBepuIyioTh pedo-
BUHU 3 MOJIEKYJIAPHUMYU I'PaTKaMi. BOHI MaroTh NOpPiBHA-
HO BHCOKi TeMIepaTypH IJIaBJIeHHs, K IPaBUJIO, HeJeTKi.

3aJIeKHICTh BJIACTUBOCTE KPUCTAIIYHUX PEYOBUH Bif TH-
Iy XiMiYHOTO 3B’AI3KY Mi’X YaCTHHKaAMU IIOKa3aHo B Tabi. 4.

Tabauys 4. ®izuyri BIaCTHBOCTI KPHUCTATiB

Kpucranu
BunactuBocTi KopasenThi . o
— —~  Vonni Meraniugi
AtomHi  MonekynapHi
TemmepaTypa Hyxe Hesucoxka = Bucoxa Bucoka
IJIaBJIeHHA BHCOKA
Temnepatrypa | Te came Te came @ Te came Te came
KUIIIHHA
Mexaniuni Hyxe M’ aki Tsepnai, Tsepni,
BJIACTHBOCTI TBepIi KPHUXKi KOBKI #
TATYYi
Enexrpuuna |Isonsropu  Izonsitopu  Isomsitopu | [To6Gpi mpo-
npoBigHicts | (kKpim (emekTposiTH | BiIXHUKH
‘ rpadiry) y posmnasi | (TBepai #
‘ abo BOgHOMY pigki)
\ po3YMHi)
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IIpodosicernns maba. 4

—_—

Kpucranu
Brnacrusocti Kosanenrtni . o
e ] Honni MeTaniuni
Aromui | Monekyasipui
Posuunnicrs
a) y Boji Hepos- |Heposuunni| Posuunni |Heposuunsni

YUHHI

6) y HenonAp-| Te came | Posuuumni HeposuunHi | Te came
HUX PO3YUH-

HHKax

T )
EMnipuune npasuio:

nofibHe PO3YUHAETHCA B
nojibHOMy

Teopia ximiunol 6yxoBu. IoHsATTS «Ximiuna 6ymoBas
Bruepire BBiB O. M. Bytiepos y 1861 p. Bin 3ayBaskysas,
110 BJACTHUBOCTL PEYOBUH BU3HAYAIOTHCS HE TIJABKU IXHIM
CKJIaZIoM (AKICHUM i KiNBbKiCHUM), sIK BBajkKaslocs paHime,
a i BHYTPIIIHBOIO CTPYKTYPOIO MOJIEKYJI, TOOTO MOPALKOM
3’¢JTHAaHHS aTOMIB OAMH 3 OJHUM, SAKi BXOLATH A0 CKJIALY
Mouexyu. 1eit mopafok i € ximiunow 6ydo8ow moaerxynu.

Y monarra «ximiuna Gymosa» O. M. ByTiepoB BKIIIO-
YaB TAKOXX XapakTep 3B’A3KY aTOMiB, IXHIIl B3aeMHUM
BILIMB OAWH Ha ojgHoro. Hampukiajm, BoJeHb 1 KHCeHBb,
YTBOPUBIIU BOAY, HACTIJIBKHW 3MIiHMJIHUCS BiJi B3a€MHOTO
BILJIMBY, IIIO BOJA BXKe He Ma€ BJIACTUBOCTEH Hi BOLHIO, Hi
KHUCHIO, X04ua ¥ MicTuth ['igporen i OKcures, 110 BXOAUIN
0 CKJIAAy BIAMOBIAHO BOAHIO 1 KUCHIO.

Y monexyni penony CgH;OH GeHseHOBe AAPO BIIMBAE
Ha BJIACTUBOCT1 TiIPOKCUJIBHOI TpYyIH, IIOCUJIIOIOYMN 11
KHCJIOTHICTE (aHasOriA 3i cmupraMu):

OH ONa

2 +2Na —> 2 +H,T

Denoxn DeHONAT HATPIIO

I'igpokcuiapHa rpymna, y CBOIO 4epry, BIJIMBAE HA BJac-
THBOCTL OeH3eHOBOro fAApa 1 MmOoJerulye saMileHHS B
HbOMY aToMiB I'izporeny:
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OJIEKCAHIP MUXANJIOBUY
BYTJIEPOB
(1828—1886)

Pociiicekuii  XiMik-oprasik, npogecop
Kaszancekoro (1854—1868), a nani 1o KiH-
us kuTTA npodecop [erepdyp3bkoro yHi-
BepcuTeTiB, akazemik [lerepOypsbkoi AH
(3 1871). IMTouecHuii unen MOCKOBCBKOTO |
KuiBcbkoro yHiBepcureTiB. 3aCHOBHHK Be-
JIMKOT IUKOJTH POCIHCbKHX XIMIKIB-OpraHiKiB.
CTBOpHB i 0OrpyHTYBaB TEOPItO XiMiyHO]I Oy-
noBu. JlobyB i300yTHIEH 1 BIIKPHUB peakLito
#ioro moniMepu3auii. CHHTE3yBaB HU3KY Op-
raHiYHUX CTOJIYK, Cepell AKMX TepIUuHid B
icTopii XiMii cHHTe3 Ly KkpHcToi pevoBuH (1861). Moro npaui 3 rigparauii
€TH/IEHY MOK/IAJEHO B OCHOBY OJHOTO 3 CyHacHHX crocobiB n00yBaHHS
€THJIOBOTO CIHPTY.

OH OH
Br Br
+3Bry —> + 3HBrT
Br
Denon 2,4,6-Tpubpomodenon

Tak, Ha NOpUKJAZaxX 3 HeOpraHiyHOI Ta OpraHi4HOI
ximii MH crocTepiraeMo B3a€MHUII BIJIUB aTOMiB.
Ximiugy OyIOBY MOJIEKYJ BUpPa’kaloTh 3a JOIIOMOTOO
CTPYKTYPHHUX (opMy..
CtpykTypHi dopMmynu nepenaroTe NOPSAOK 3B’A3-

Ky aTOMiB y MOneKysi, ane He NnoKa3ylTbh B3aEMHOro
PO3MilLeHHS iX Y NpoOCTOpiI.

CTpyKTypHLI (hOopMyNIH 3aBXKAU 3aIUCYIOTh [JIA OKpe-
MOI MOJEKYJIH, IO3HAYAIOUHM PHCOYKOK KOXKHY 3B’A3Y-
BaJbHY €JIEKTPOHHY napy. BoHM cnpaBefauBi TiIbKU A1
PeYoOBMH MOJIeKyaApHOI 6ymoBu. Jlo TakKMX pedyOBUH Ha-
JIeXKaTh OiMBIIICTh OPraHiYHUX CIOJYK, OKCHTeHOBMIiCHI
kucaoru (xkpim HPO3z; i H,SiO3) Ta geaxi oxcuau
memeranais (CO, CO,y, NO, NO,, SOy, HsO Tomo). Tax,
CTPYKTYpPHI opMmysn cyabdaTHOl Ta ameTaTHOI KHUCJIOT
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nepejanOTb INOPAAOK posmimemm aToOMiB Yy MOJEeKYyJax
OUX KHUCJOT.

CrpykTypHi GopMyan He ciaif IUIyTATH i3 3acTapisum rpa-
(iuruM 300paskeHHAM (HOPMYJI, Je PUCOYKOI II03HAYAETHCA He
CIiJIbHA eJIeKTPOHHA Ilapa, a CTYMNiHb OKHCHEHHA eJeMeHTA.
Hanpuknaz, rpadiune 3o6paskeHHA GOpPMyJIH XJIOPUAY HATPirO
Na—Cl He M0okHa BBaXXaTH CTPYKTYPHOIO (hOPMYJIOI0, OCKIIBKHA
NaCl — itonna cnosnyka. B yanax ii KpucranigyHUX I'paTok Mic-
TATHCA He MoJieKyau, a douu Nat i ClI”. Mixx HuMH HeMmae
3B’5A3KY, YTBOPEHOTO mapoio enexkTporis. Mounu Nat i Cl~ yrpu-
MYIOTBCA Pa3oM 3aBAAKH eJeKTPOCTATHYHOMY IMPUTSATAHHIO.

Poarnazaoyn XiMiuHYy CTPYKTYPY K HEBHY ITOCJIiIOB-
HICTH aTOMIB y MOJIEKYJi Ta 1XHifl B3a€MHUII BIJIUB OJUH
Ha opHoro, O. M. ByrinepoBy Baanocss PO3KPUTHA CYTh
ABUIIA i30Mepii, Bizomoro me 3 gacis M. Bepneniyca. Ile
MOSICHIOETBCSA THUM, IO HOPSAJOK CIOJIYYeHHS aTOMIB ¥y
MOJIEKYJII BIIMBA€ Ha BJIACTHBOCTL PEYOBUHH.

isomepia — ue sBULWe iCHYBaHHA pe4voBMH 3 O4-
HAKOBUM SIKICHMM i KifIbKICHUM CKNafoMm, ane pi3Ho
XiMiyHOIO OynoBOIO, @ TOMY W Pi3HWUMM BNacTUBOC-
TAMMU.

® Hanuwite dopmMynu MoxnMBMx isomepis BytaHy Ta GytaHony.

Teopia ximiunol 6yzoBH, AKa cnovaTKy Oyiaa chopmy-
JbOBaHA fAK YYeHHA NpPO OyJOBY OpPraHiuyHUX CIIOJIYK,
BUABMJIACS CIPABEJINBOIO 1 AJIs1 HEOPTaHIYHUX PEYOBUH,
AKlI MalOTh MOJIEKYJIAPHY OymoBy. ¥V pesyabTaTi BOHA
cTaja 3arajJbHOI0 Teopierw Ximii.

3aBgaHHa 419 CaMOKOHTPOSIO

217. 9xi TMNu KpucTaniyHUX rpaTok BU 3HAETE | YAM BOHMU
XapakTepu3ylTbcsa?

218. Yomy Temnepartypa nnaBneHHs Nboay HE3PIBHAHHO HUX-
4a, HiX Temnepatypa nnaBneHHa anmasy?
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219. dk, 3Ha4m TemnepaTypy NAaBfeHHs PEYOBUMHU Ta iHLWI
$i3nyHi BNacTMBOCTI, MOXHa 3poOUTK BUCHOBOK MNPO xapaktep ii
KpucTanidyHux rpatok? Bignoeiab moTuByiTe.

220. Hanuwite MONEKynsipHi, CTPYKTYPHi Ta ENneKTPOHHI ¢op-
MyfN eTaHy, eTUNEeHy, aueTuneHy.

221. lNokaxiTb 3a AONOMOrol CTPYKTYpHUX GOpMyn nopsaok
Crnosly4eHHs aTtoMiB y mMonekynax okcuay kap6owy(lV), opTtodoc-
darTHOi KMCNnoTu, eTaHony.

222. Hanuwite CTPYKTYpHI HOopmMynu i3omepiB neHTaHy (ix Tpu)
i 3a3HayTe iXHi Ha3BWM 3a MiXXHAPOAHOI HOMEHKNATYPOIO.

223. Hanuwite CTPYKTYpHi dopmynu: a) 3-eTtunrentany;
6) 2,4-gumeTtunrekcaHy; B) 2-metun-3-etunrenTany; r) 2,2-gume-
TUANPONaHy.

224, 5iki OCHOBHI NONOXEHHs Teopii XxiMivyHoi Byaosu O. M. ByTt-
neposa i ke ii HayKoBe 3HaYeHHs?

225. MonekynsipHi KpuCTaniyHi rpatku MOXyTb YTBOPKOBaTM
PEeYOBMHM 3 TaKUM TUMOM XiMIYHOrO 3B'SI3KYy, §IK

(1) KOoBaNneHTHUIN NoNsSPHUNA; (3) koBaneHTHUIN HENONAPHUIA;

(2) MOHHWIA, (4) meTaniyHmn.

226. dopmyna peyvoBUHU, MONEKYNM SIKOI MICTATb HecrnapeHi
eneKTPOHU,— ue

(1) CO; (3) HxO;

(2) NO; (4) CH4.

227. Cxemun nepekpmBaHHs opbitanen, ski BeoyTb OO YTBO-
PEeHHs ¢-3B’'A3KIB,— Ue

MHO+O > @ O+

<2>X+X» (4>%+X—>

228*. MacoBa uvactka Kap6oHy y ByrnesoAHi CTaHOBUTb
83,383 %. N'yctmHa napw ByrneeBoaHa 3a BoAHeM fopiBHIOE 36. Bu-
3HayTe MonekynspHy Gopmyny BYrneBOAHS, HAMULWITL CTPYKTYPHi
dopmynn 1oro izomMepiB i Ha3BITb iX.

229*. dopmMynu BCix PEYOBUH, Y MONeKynax sikux € m-3B8'A30K,
MICTATLCA B paay

(1) N, CH4, NHg; (3) Sg, S04, SOg3;

(2) P4, CzHg, COQ; (4) CoO, CgHz, 02.

230. Y yomy nonsraoTb NPUYNHN PI3KOI BIAMIHHOCTI Y BNacTu-
BOCTsIX: @) okcuay kapbowy(lV) i okcugy cuniuito(lV); 6) Boan i
CipKOBOAHIO?

231*. Lo cninbHOro i BiAMiHHOrO y 6yn0Bi MOnekyn meTaHy,
amiaky, Boan? Ak uUe NO3HAYAETLCH Ha iXHIX BNAcTUBOCTHAX?

232*. [lig yac cnanoBaHHA 7,2 © OpraHivHol CNonyku, ryctmHa
napu skoi 3a BogHem popiBHioe 36, ytBopunocsi 22 r okcuay
kap6ony(lV) i 10,8 r Bogn. BuaHaute OyaoBy BWUXIAHOI PEYOBMHM,
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AKUWO BIIOMO, WO BHACNIAOK PaavKanbHONO XN0pyBaHHS i MOxe
YyTBOPUTUCS NULLIE OAHE MOHOXIOPOMNOXiaHe.

233*. Hanuwite cTpykTypHi dopmynu uyuc- i TpaHc-isomepis
OyteHy-2 CH3g—CH=—CH—CHj3 i NOSICHiTb, WO CMiLHOMO i YUM
BIAPI3HAOTLCA OJWH BiA OAHOMO Ui MPOCTOPOBI i3oMepu.

234*. [laHo pevoBuHu: (1) umknobytaH; (2) auetuneH, (3) ren-
TaH, (4) 6yten-1, (5) 6ytuH-1, (6) umknorekcaH, (7) 2,2,3-Tpu-
meTunbyTaH, (8) 6ytapieH. BuaHauTte cepeg HUX Tpy napw isomepis
i ABi mapwu romonoris.

§ 28. BBAEMO3B’I30K CKJIALY, BY/10BH,
BJIACTUBOCTEN I 3ACTOCYBAHHS
HEOPTAHIYHHUX TA OPTAHIYHHUX CIIOJIVK

IIporarom yceoro Kypcy ximii BM BHMBYAIH BJIACTH-
BOCTI Pi3HMX PEYOBHMH Yy HEDPO3PUBHOMY 3B’A3KYy 3 IX
ckaagom i 6ymosoro. Ile mano Bam 3mMory xapakTepusy-
BaTH PEYOBUHHU IIJKOM cBiomo. Hanpukian, Ha moyaTky
KypCy BM BHUBYaJMU BJACTUBOCTI KMCHIO, BOAHIO, BOAW Ha
OCHOBiI aTOMHO-MOJIEKYJIAPDHUX YSABJEeHb 1 HABUUJIHUCH IIO-
SICHIOBATY BJIACTHUBOCTi 3 MOIIAAY CKJIAAy IMX PEYOBUH.

Hani Bami 3HaHHS 30araTUINCS KOHKPETHUM MaTepi-
aJoM IIPO PeYOBMHU Ta IX IepeTBOPeHHs. Bu gosiganucsa
0po pisHi TMHM XiMiYHOrO 3B’A3KY i 3aCBOLIM 3aKOHOMIp-
HICTh NPO 3aJeXHiCTh AesKUX (IBUYHMX BJIACTHBOCTEH
PEUYOBHH BiJj TUIIY KPUCTAJIIYHUX I'DATOK i BiKe 3HAETe:

aKWwo Bigoma 6yaoBa peyvyoBMH, TO MOXHa nepen-

6auynTK iXHi BNacTUBOCTI, i HaBNaku: SAKLLO Bi{.\omi
BNacTUBOCTI PEYOBMH, TO MOXHA BWU3HAYUTU IXHIO
oynosy.

Hanpuxnan, BaMm MIponoHyIOTH BU3HAYUTH BJIACTUBOCTI
xnopuny kamiro KCl. 3marmouwm, mo na pedoBuHa Mae
MOHHUH 3B’A30K, [0 y KpucTajax Mixx fomamu K+ i Cl-
AlI0Th 1 3a0e3neuyloTh MiIHICTE 3B’A3KY KYJOHIBCHKI cH-
JIM IPUTATAHHA, BU JOXOAUTE BUCHOBKY, IO XJIOPHUJ Ka-
Jil0 — TBepjJa peYOBHMHA, TYroIJIaBKa, HeJeTKa (MaJo-
Jerka). AGO BaM IIPONOHYIOTH, HAIPUKJIAJ, ITOPiBHATH
pedyoBuHU (uyopun Hatpito NaF, drop Fy i droposogens
HF, i nepenbaunTtu, sika 3 Hux 6yje HaiiTyromraskima, a
fAKa — HaWJerumemaekimorwo. Bu ogpasy > 3BepHeTe
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yBary Ha ckaaj i 6ymoBy nux pedoBuH. Diyopus HaTpio
NaF cknagaersca 3 aromiB Harpiro i @ayopy, Aki gyxe
Pi3HATHECS OAUH BiJl OZHOI'O CBOEIO €JIeKTPOHEraTUBHICTIO.
Atom @ayopy AK OiTBII eJleKTPOHEraTUBHMI BiATATyBa-
TUMe Ha cebe eTUHUN eTeKTPOH i3 30BHIIIHBLOI eJeKTPOH-
Hoi o6onoHKM aToma HaTpiro, BHACTIJOK 40ro BUHMKHYTH
noru. Omoxe, A coosykKa 3 WOHHUM 3B A3KOM. 3Biacu
BUXOJUTEH, L0 Y By3JIaX KPUCTAJIIYHUX I'PATOK MiCTATHCA
iorn Nat i F~. Misk HUMHU AiIOTH €JeKTPOCTATHYHI CHUIX
NPUTATAHHA, K1 NOpiBHAHO Beauki. Tomy, 106 posmia-
BUTH (hryopuJ HaTpito, HOTPi6HO i cuiIm mojosiaTH, 3pyii-
HyBaTH KpHCTAJXiYHI I'paTKH. A Ile o3Hayae, IO TeMIle-
paTypa IJaBlaeHHs GQIyOpHUAY HATPiO Mae 6yTH BUCOKOIO.

Mouxnekyna proposoxguio HF Tex ckiagmaeThes 3 aToMiB
PidHHX XIMIiYHMX eJleMeHTiB, ajxe oOHABAa BOHU — HeMe-
rtanu. OTxke, 3B’A30K MI’K HUMM KOBAJEHTHUH, aje LyxKe
MOJAPHUI, OCKIJIBKH eJeKTpOHeraTusHicTs @iyopy
3HayHO BuIma, HiXK [igporeny. Cuam 3uemeHHS MiX
OOJAPHUMHU MoJieKynaMu (ropoBoguio HF 6Ginemi, mHix
MiXX HeNoJApHUMH MoJekyaamu ¢ropy F,. Tomy Tem-
nepaTtypa niaasjgeHHs GropoBogHio HF noBunna 6yTu BH-
moio, Hixk y ¢ropy Fy, ane mabarato HuKY00, HiXK Yy
dayopuny marpito NaF, 6o ne fiomHa cnoayka.

A XoaM BUM IOYaJId BUBYEHHS OPraHiYHUX CIOJYK, TO
IOMITHJIM, IO 3aJeXXHICTh BJIACTUBOCTEH PEYOBUH Bij
IXHBOI'O CKJaAy i 6yJ0BH 0COOJIHUBO SICKPAaBO BUABJIAECTHCHA
Ha IPUKJIAAL OPraHiYHUX pPeYOBHH. BusaBieHHIO Iiel 3a-
KOHOMIDHOCTi cIIpuse Teopiss XimiuHol OymoBM, Ha OCHOBI
sIKOI BM BHUBYaJIU OpraHiyHi cumoayku. Ils Teopia i pos-
KpUJIa HOBY CTOPiHKY 3B’A3KYy MiXX CKJajgoM, OyI0BOIO i
BJIACTUBOCTSIMUA PEYOBUH.

Tax, HanpukIaj, AKIIO0 BaM NPOMNOHYIOTH IOPiBHATH
BrnactuBocTi mpominerny C3Hg i mpomamy C3Hg, To BHm
nepejgyciM 3BepTaeTe yBary Ha cKJaj i OyJoBy IUX CIIO-
ayk. SIKicHEME cKJIaz y HHUX OJHAKOBHUI: i pPeYOBHHU
ckJagaoTeca 3 aromiB Kapbony i Iigporeny, a Kiabkic-
HUH CKJIaJ Pi3HUHA: Ha OOHY i Ty camMy KiJbKIiCTh aTOMiB
Kap6ory (Ha Tpu) npunajgae pisHa kijgbkicts aTomiB Iig-
poreny (6 i 8). Orxe, y MOJIEKYJIi IIPONiJIeHy He BUCTA4Yae
nBoxX aTtoMiB I'imporeHy mo IOBHOI'O HaCUYeHHs BCiX Ba-
JeHTHocTell aromiB Kapbomy. Ile osnauae, 1o mnpo-
IiJeH — HeHaCUYeHHUH BYTJIEBOAEHb 3 OJHUM NOABIHHUM
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sg’sskom CH3—CH=CH,. ¥ Moznekyni » npomany Bci
BasleHTHOCT1 aToMiB KapboHy moBHicTIO HacmdyeHi aToma-
mu lifporeny, Tomy 3B’sI3KM B MOro MOJIeKyJi opAWHAp-

Hi, To6T0 mpocti CH3—CH,—CHjg.

BigmimHicTs y OGyZoBi MOJEKys OUX BYIrJIEBOLHIB 3y-
MOBJIIOE BiIMIHHICTH 1 B IXHiIX XiMIYHMX BJIACTHUBOCTAX.
Tak, npomineH Jerko OKMCHIOETHCS INepMaHTaHATOM Ka-
adiro KMnO, (dioneroBe 3abapBiieHHS PO3YHMHY IIBHIKO
3HUMKAaE), a MponaH, Oyay4u HaCHUYEHUM BYTJIeBOJHEM, 3a
OUX YMOB He OKHMCHIOETHCH.

IIpominen 3aBAAKHM NOABiIMHOMY 3B’A3KY BCTYIAe B
peaknii cIosy4eHHS — IPHUEAHYE BOJAeHb, rajJoreHd, ra-
JIOTeHOBOJHI:

IIponinen IIpoman

Br Br
1,2-Mu6pomonponan

CH;—CH=CH, + HBr — CH3—?H—CH3
Br

2-Bpomoniponian

Mosekyn mpomijieHy 3aBAAKH NOABIWHOMY 3B’A3KY
MOXXYTh CIIOJIy4aTHCA OJHA 3 OJHOIO, YTBOPIOIOUH JOBTi
JIAaHIJIOTOB1 MOJIEKYJIH:

nCH2=?H — (—CH2—(i‘,H—)n
CHj, CHj

IIpominen IToninpominen

IIponan y peaknii cnosy4eHHsA 3 iHINIMMY PeYOBHHAMU
1 B peakmnilo monximMepusamnii He BCTyIae, OCKiIIBKH aTOMH
Kapb6ory B #oro MoJeKyJi ByKe NOBHICTIO BUSIBUJIU CBOIO
BaJIeHTHICTB, 1 BOHM He MaloTh Oijablle eJeKTPOHIB s
BCTAHOBJIEHHA NOJATKOBUX KOBAJEHTHHMX 3B A3KiB. BiH
OOBHICTIO HacuYeHU! aTomamu [igporeny.

IIpoTe € i cminpHaA BracTUBicTh, y mpomaHy i mpomiie-
HY — Ie IXHS TOpIOYiCTh:
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CzHg + 50, —> 3CO, + 4H,0
2C;Hg + 90, —> 6CO, + 6H,0

BoHa DOsICHIOETHCSA OAHAKOBUM SKICHUM CKJIAZOM IUX
ByrieBonHiB (Kapbor i I'igporen).

3acTOCYBaHHA PEYOBHH 3aJIe’KUTh BiJl THUX BJIACTHU-
BoOCTeH, AKi A1a HUX xapakTepHi. Tak, skmo kuceHb O,
Ma€ BJIACTHUBICTh NiTPUMyBaTH IOPiHHA 1 AUXaHHSA, TO U
3aCTOCOBYIOTH MOI0 IIepeBaXKHO A5 CIIATIOBAHHA NAJIUBa,
BUILIABJISHHS YaBYHY, HIiJ 4Yac pisaHHSA i 3BaplOBaHHA
MeTaJiB, Yy MeJUIIUHI.

fAxmo MeraH, HAaIPUKJIAM, 3JaTeH IOPiTH, BUALIAIOYN
faraTo TEmJIOTH, TO 1 BUKOPUCTOBYIOTh MOT0 K HNAJIHUBO Y
mobyTi Ta Ha BupobHuNTEi. IIpoTe ocTaHHIM YacoM MeTaH
menmani OinbIle 3aCTOCOBYIOTH SIK XiIMIYHY CHPOBHHY, IO
TAKOXX I'DYHTYETHCA HA HOro BJIACTHUBOCTAX. Tak, 37aT-
HICTh METaHy PO3KJAaJaTHCS Ha IPOCTi PeYOBUHHU Iij yac
CUJIBLHOI'O HArpiBaHHS BHKOPUCTOBYETHCS OIS BUPOO-
HUITBA CaXi, AKa moTpibHA A/ BUIOTOBJIEHHS JpyKap-
cbKOl (papbm, ryMoBUX BHUPOOIB 13 Kay4yKy TONIO:

CH, —> C + 2H,T

MeTaH BUKOPHCTOBYIOTh SIK CUPOBHUHY AJIs HOOYBaHHSA
BOJHIO, HeOOXigHOro AJA CHHTE3y aMiaky 1 peakmiu
rifpyBaHHsS B OpPraHiYHOMY CHHTe3i:

N, + 3H, &= 2NH,

C,7H33COOH + H, — C,;H3;COO0H
OneiHoBa KHCJIOTa CreapuHOBa KHCJIOTA

3aTHICTH MeTaHy BCTYIATH B pPeakIil XJIOpYBaHHSA BU-
KOPHUCTOBYETHCA A1 JOOYBAHHS XJIOPONOXiIHUX MeTaHy:

CH, + Cl, —> CH,4Cl + HCI

CH,Cl + Cl, —> CH,Cl, + HCI

CH,Cl, + Cl, —> CHCl, + HCI
CHCl,; + Cl, —» CCl, + HCI

@ OGrpyHTyiiTEe yMOBM, 3a AKMX BiAbyBalOTLCA peakuii po3knaay
MeTaHy, CUHTEe3y amiaky, rigpyBaHHs ONEeiHOBOI KMCNOTU, XNO0-
pyBaHHA MeTaHy.
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Yci xmoponoxiiHi MeTaHy MaOTh IMUPOKE HpaKTHUYHE
sacrocyBanHA. Tak, xmopomeran CH3Cl BUKOPHCTOBYIOTH
K XOJIOA0AareHT y XOJOAWJBLHHUX YCTAHOBKaxX. IHIII xj0-
ponoxigni merany — auxjopomeraH CH,Cl,, Tpuxiopo-
meran (xmopodopm) CHCl3 i rerpaxsmopomeran CCly —
3aCTOCOBYIOTECA AK PO3YMHHHKH. OKpiM TOro, Terpaxio-
pomeraH CCly; BUKOPHMCTOBYIOTE [AJIsA TACIHHA BOTHIO V THUX
BUIIaJIKaX, KOJH AJISA IbOTO He MOYKHA B3ATH BOLY. ¥ TBO-
PeHHMI IijJ 4Yac XJIODYBaHHS METaHY XJIOPOBOJEHb BUKO-
PHUCTOBYIOTh AJA NoOyBaHHsS XJopupuHOl Kuciaoru HCI.

Orxxe, mam’sATaiiTe, NOTPiOHO 3aBX AU HaMaraTucs BH-
ABJATHU 3B’ 30K MiXK CKJALOM, OyZ0BOIO, BJIACTHUBOCTSIMU
1 3aCTOCYyBaHHAM DEYOBHHHU. ¥ IBOMY 3allOpyKa BaIIUX
IiJKOM CBiIOMHX 3HaHb, OTXKe, W YCHiXy B HaBUYaHHI.

3aBaaHHA AN CaMOKOHTPOSIO

235. TMopieHanTe GynoBy M OCHOBHI XiMiYHI BNacTMBOCTI Ha-
CUYEHUX | HeHAaCK4YeHUX (ETUNEHOBMX) BYrNEBOAHIB Ta 3a3HauTe, Wo
Yy HUX CMNINbHOTO i YAM BOHW BIAPI3HAIOTHLCS.

236. Po3kaxiTb NPO 3aCTOCYBaHHA eTuneHy. Ha sikmx XiMiduHux
BNACTUBOCTAX ETUNEHY BOHO I'PYHTYETHCA?

237. Cknapite PiBHAHHA peakujil ropiHHA MeTaHy, eTuieHy,
auetuneHry. NpurapainTe, SkMM NONYM'aM BOHW ropaTe. Ha niacrasi
cknagy umx BYrneBOAHIB NOSICHITb Taky XiMiYHY BRacTUBICTb aue-
TUNEHY, §IK 3[AaTHICTb FOPITU KINTABUM MOMyM'saM.

238. Ha sikux BNacTMBOCTSIX €TaHOJY FPYHTYETLCA MOro 3acTo-
CyBaHHA?

239*. lMokaxiTb BNNMB B6yA0BM MOMEKYN HA BNACTMBOCTI peyo-
BUH Ha npuknani 6pomMyBaHHs 6eH3eHy 1 ¢peHony.

240*. Yomy okcup kap6oHy(lV) 1 okcua cwuniuito(lV) maoTb
pi3Hi di3nyHi BNacTmMeocCTi?

241*. lipporeHoBi crnonykv enemeHTis V A rpynu mMaioTb Taki
Temnepartypu kuniHHs (°C):

NH; PHy | AsHy SbHg
-33 87 -55 -17

TemnepaTypa KuniHHA amiaky He y3rofKyeTbCs i3 3aranbHOI0
TEHOEHUIEID Yepes

(1) koBaneHTHUI xapakTep XiMiYHOro 3B'A3KY;

(2) HaMeHLLYy MOnekynapHy macy;

(3) HasBHICTL BOAHEBUX 3B’'S3KIB;

(4) nposiB cun BaH-gep-Baansca.
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242*. Hanuwitb CTPYKTYpHi GOpMynu ABOXAaTOMHOrO CnuvpTy
eTuneHrnikono i kapboHaTHoi kucnotu. MopisHanTe GyaoBy ixHIX
MOJIEKY i MOSICHITL, YOMYy KapBoHaTHa KMCNOTa Yy BilbHOMY CTaHi He
iCHyE.

243*. lMopiBHANTE XiMiYHI BNAaCTUBOCTI ABOX PiAWH — rekcaHy
CgH14 i 6eH3eHy CgHg. MoacHITb, sk cknan i Gyp,oaa Monekyn no-
3HAYalOTbCA HA BNACTUBOCTAX LMX CMONYK.

244*. fika kucnota — MacnsHa 4y MonoyHa CHy—CH—COOH

OH
BUSIBNISIE ACKPABILLE BUPAXEHi KUCNOTHI BNacTmBocTi? O6rpyHTynTe
BiANOBIAb | NOKaXiTb PO3NOAIN ENeKTPOHHOI IYCTUHW B MOJEKyi
CUNbHILWOI KUCNOTW.

245*. YHacninok okucHeHHs 10,8 r pe4yoBuHM amiadyHuMm po3s-
yuHOM okcuay aprenTymy(l) suginunocs 32,4 r cpibna. BusHaute
MonekynsapHy ¢Gopmyny A06yTOi PEYOBMHU 1 HANWULWITL CTPYKTYPHi
dopmynu ii MOXIMBKUX i30MepiB (ix ABa).

§ 29. KJIACH®DIKAIA XIMIYHUX PEAKIIH

Bu Bxxe 3HaeTe, IO OfHE 3 OCHOBHUX 3aBJaHb XiMil —
nobyBaHHS pPEYOBMH i3 3aflaHUMM BiacTuBocTAMHU. Jlnsa
#oro po3s’si3aHHA HeO0OXiTHO BMITH 3[ifiCHIOBATH XiMiuHi
peakiii Ta KepyBaTH HUMH.

XimiyHa peakuia, abo xiMiYHe nepeTrBOpPeHHs,—
ue npouec, nig 4ac IKOro 3 OAHMX Pe4YOBUH YTBO-
PIOIOTLCH iHWI PEeYOBUHU, BIAMIHHI 3@ XIMIYHUM CKNa-
aom i (abo) 6yposoio.

Huri BigoMa Beindye3Ha KiJBKICTh PI3HMX XIMIUHHX
peakniii. I3 fesKuMU 3 HAX BU BiKe 3HaiioMmi i posymieTe,
o0 KOXXHA 3 peakKIiil iHAWBiZyasbHA, OCKiJIBKM B Hil
0epyTh y4YaACTh KOHKPETHI PEYOBHHU 3 IPUTAMAaHHUMHU 1M
(isuuHUMHE Ta XiMiYHMMM BJIACTHBOCTAMHU. PaszoM 3 THM
pisHi ximiuHi peaknii MaTh 6araTro CIILHUX O3HAK, IO
Jae 3Mory Ix KJjacugikysaTu Ha mifcrasi Tiel abo immioi
osHakm (Tabma. 5).

‘ Peakuis cnony4eHHs — Ue peakuis, nig 4ac skoi
|| 3 aBOX abo KifIbKOX PE4OBUH YTBOPIOETLCA OAHA HOBA
| peyoBuHa.
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Tatauus 5. l{:xacm])ikauiﬂ XIMIUHMX peakuii

Ne

1

Osznaku x.uacmpmaun

3mina abo BigcyTHiCTHL
3MiHM KinbKOCTi
peareHTiB i IPOAYKTiB
peaxiIrii

Tunu peakuin

Cnonyqemm
Posknagy
3aMmimeHHa
O6mMminy

OKuCHO-BiIHOBHI

3MmiHa abo BigcyTHiCTH
3MiHHU CTYIIeHiB Bes 3minu crynenis
OKHCHEHHS eJIEMEeHTiB, OKHCHEHHS eJIEMeHTIB
IO BXOAATH O CKJIAAy
pearyo4ux peqomm
3 Bnnmenna aﬁo Exso'repmnqm
nornuHaHHA eHeprii nix | Ergorepmiuni
yac peakiii
| 4 |Tun omHoro 3 pearenriB |['amorenyBanHs
i ()fnopysanna, .6pomysz.mm‘r)
| IligpyBauHsa (rigporeHisaris)
| ligparanis
‘ Tigponis
} HirpyBauus
| 5 |HaaBmicts karamizatopa |Karamituuni
T Hexkaramituuni
. 6 |Ilepebir peakmii mo O6opoTHi
. |ximma | HeoGopormi I
Ca0 + Si0, = CaSiO4
CHg—CH=CH, + Cly—> CH3—(|3H—(IJH2
Cl Cl
CH,
H,C CH,
HyC CH,
CH,
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CH,=CH, + H—OH —> CH;—CH,—OH

nCH2=(EH — (—CH,—CH—),
CH; Hj
® [lepepaiite cnoBamm CyTb KOXHOI peakuii, PIBHAHHSA SKWUX Ha-

BEJEHO BULLE, HA3BITb YCi PEYOBUHM i, A€ MOXMBO, peakuii,
3a3HayTe YMOBU iX 3AINCHEHHS.

Peakuis po3knagy — ue peakuisa, nig 4ac fkoi 3
OQHIET PEe4YOBMHU YTBOPKETLCH ABi abo Kinbka HOBUX
PEevYOBUH.

2KNO; = 2KNO, + O,
2KCl0; = 2KCl + 30,
2KMnO, = K,MnO, + MnO, + O,
NH,Cl = NH; + HCI
NH,NO, = N,0 + 2H,0
2CH, —> C,H, + 3H,
C,H,0H —> C,H, + H,0

0
CGH1206 —) ZCH3—'CH C \

® [lepenaitTe CNoBaMmn CyTb KOXHOI peakuil, PIBHAHHA SKWUX Ha-
BEAEHO BULLE, HA3BITb YCi PEYOBUHM i, 6 MOXJIMBO, peakuii,
3a3HayTe YMOBM iX 3OINCHEHHS.

Peakuis 3amilleHHs — ue peakuis MiX NpocTo i
CKNafiHOK Pe4OBUHAMMKM, Y NPOLUECi AKOoi aToMu Npoc-
TOi pe4YoBMHM 3aMillylOTb aTOMWU OAHOr0 3 eNeMeH-
TiB Yy CKAagHili pPeyoOBWHi, BHACAIAOK 4Oro yTBOPHO-
IOTBCH HOBA NMPOCTAa | HOBAa CKMaAHa pPe4yoBUHW.
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2Na + 2H,0 = 2NaOH + H,
Fe + 2HCI = FeCl, + H,
8Al + 3Fe304 = 4Al,05 + 9Fe
2KBr + Cl, = 2KCl + Br,
2CH3COOH + Mg —— (CH3C00),Mg + H,

OH ONa
OH OH
Br Br
+ 3Bry — + 3HBr
Br

CH
.............. , CH o,
HC CH : H,80, HC C
+HO-NO, —— + Hy0
HC CH "~ H CH

CH CH

ITpoananisyiiTe HaBeJleHi NIPUKJIaAM i 3BEPHITH yBary:
AKINO B HeOopraHivyHii ximil peaxmia samimjeHHS — Ie
peaknis MiXX IPOCTOI0 i CKJIaJHOI pPEeYOBMHAMHU, TO B
opraHivHii ximii e He 060B’sa3K0B0. Moske 6yTH peakiis
MiX ABOMa CKJIaJHUMHM PeYOBHHAMH, IIiZ Yac AKOI, Ipo-
Te, BiOyBa€ThCA 3aMillleHHA aTOMIB B OXHIN CKIamHii
COOJIYIi IHIIMM aTOMOM ApPYroi CKJIaJHOI pedyoBHHH abo
Irpymnorm aToMiB.

® [epepaiite cnoBamm CyTb KOXHOI peakLiji, PIBHAHHSA SIKUX Ha-
BE/IEHO BWLUE, Ha3BITb YCi PEYOBWUHW i, A€ MOXIMUBO, peakuii,
3a3HayTe yMOBM iX 30IACHEHHS.

Peakuisa o6miHy — ue peakuisi, y npoueci akoi asi
CKnagHi pe4yoBMHU OOMIHIOIOTBCS CBOIMW CKaf0BMU-
MW HacTUHaMW.
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CaCl, + Na,CO3; = CaCO4l + 2NaCl
Pb(NO3), + K,S = PbS{ + 2KNO,
CaSO4 + 2HBr = CaBr, + S0,T + H,0
KOH + sto4 = KHSO, + H,0

OH
+ NaOH —)@ + Hy0
0]
7 s
CH3_C\ ......... + Hio_csz = CH3—C + H,0
..OH ......... 3 O_CZH5
//O
CoH;—C + H—OH <—; C,H;COOH + CgH,OH
0_C3H17

® [lepepaiite cnoBamMu CyTb KOXHOI peakuii, PiBHSHHA AKUX Ha-
BEAEHO BuLLe, Ha3BiTb YCi PEYOBUHU 1, e MOXJIMBO, peakduii,
HaNULLITL MOHHI PIBHSAHHA | 3a3Ha4YTe ymoBu nepebiry Ao KiHus

peakuii MOHHOro O6MiHY.

Peakuii, y npoueci skux 3MiHIOKTbCA CTyNeHi OKuc-
HEeHHSI eNeMeHTiB, W0 BXOAATb A0 CcKiany peary-
HO4YMX PEYOBUH, HAa3UBAKTLCA OKUCHO-BIAHOBHUMM.

H CTyneHem OKUCHEHHsi Ha3MBaKTb YMOBHUIA 3apspg,

aToMa B pPE4YOBMHI, ODYMCNEHU Yy NPUNYLEeHHi, Wo
BOHa CK/1afaETbCA 3 WOHIB.

Ilepebir OKHMCHO-BiJHOBHMX peakIiii i, oTke, 3MiHa
CTyIIeHA OKHUCHEHHS aTOMIB 3yMOBJIEHI 3MIIEeHHAM eJIeK-
TPOHIB Bifi OXHUX aToMiB g0 iHmMWUX (y 6GinemocTi okwmc-
HO-BiJHOBHUMX peakKI[iii mepexojy eJIeKTPOHiB HeMae).

lMpouec BigpaBaHHA €nNeKTPOHIB aTomamu peary-
HYUX PEYOBUH HA3UBAETbCH OKUCHEHHSAM.

+4 - 0
Hanpuxran: S 4e —> S 2Br -2 — Br2
0 +2 -2
Zn —2¢ — Zn 20 - 4e—>02
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JIEB BOJIOTUMHPOBHUY
MNHUCAPKEBCBKHU
(1874—1938)

YKpaiHChbKHil yueHuH, akagemik. Opra-
Hi3aTop i AUPEKTOp YKPaIHCBKOTO iHCTHTYTY
¢izuyHol XiMii (HUHI [HCTHTYT Qi3znuHOI Xi-
mii HAH Vkpaiuu im. J1. [Tucap)keBCbKOro).
[TpauroBaB y rajiy3i TepMOAHHAMIKH peakLii
y po3unHax. 3aKjlaB OCHOBH €lIEKTPOHHOI Te-
opii kaTanizy. PO3BHHYB €1€KTPOHHO-HOHHY
Teopito. CyTh OKHCHEHHS BU3HAUMB AK BTpaTy
€JIEKTPOHIB PEHOBHHOM), 110 OKHCHIOETHCS, A
BiJHOBJIEHHs — SIK NPUEIHAHHA €JIEKTPOHIB
PEUOBMHOIO, 10 BiIHOBMIOETLCA. HMoro enek-
TPOHHI YSBJIEHHS CTaIH OCHOBOIO NsA TIy-
MauyeHHs MeXaHI3My eJIeKTPHYHOrOo CTPyMy
B raJlbBaHi4YHOMY €JIEMEHTI.

PeyoBuHM, sKi B npoueci XiMmi4yHOI peakuii Bigpa-
I0Tb €/1eKTPOHU, Ha3UBaKTLCH BiAHOBHUKAMMW.

Y HaBeeHMX BWINEe NPUKJIagax CipKa, MeTaJTidHHWI
IIUHK, BpoMm y cTtyneHi okucHeHHA —1, OKCHIeH y cTyIeHi
OKHMCHEHHS —2, € BilHOBHHKaMH.

Mpouec nNpuMaHHA Pe4YOBUHaMM EJIeKTPOHIB Ha-
3UBAETHCHA BIAHOBMEHHAM.

0 -2 +3 +2
Hanpukaan: O, +4e — 20 Fe +e& — Fe

+1 0 +2 0

2H +2e — H, Mg +2¢ — Mg

PeyoBuHn, siki NnpuUmMaloTb €NeKTpoHW, Ha3usa-
IOTECH OKUCHUKaMW.

Y HaBeJleHHMX NpHKJIafaX OKUCHUKAaMU € KuceHb O,
Tligporen y crymeni oxkucHenHs +1, ®epym y cTymeHi
okucHeHHA +3, Marriif y cTyneHi oKUCHeHHs +2.

Y Oynab-aAkifi OKMCHO-BiJHOBHIiNM peakmii € peYoBWHH,
AK1 BigmaroTh 1 AK1 NpUEMAalOTh €JIeKTPOHU, TOOTO IIpo-
[leCd OKHCHEHHs 1 BITHOBJIEHHA 3aBXXKAU CYIPOBOAKYIOTH
OIWH OTHOTO.

CyTes mponeciB OKMCHEHHS 1 BiIHOBJIEHHS SK BTpaTy i
NpUEeIHAHHSA €JeKTPOHIB ymepme 0yJ0 BUSHAYEHO yKpa-
iHCBKUM yuyeHHM, akageMmixkom JI. B. ITucapskeBCbKHUM.

137



3a osHaKow BHAiNeHHsa abo NOrIWHAHHA eHepril
ximMiuHi peaknil MoAiIsAOTHECA HA €K30- Ta eHJA0TepMidHi.

XimiuHi peakuii, L0 CynpPOBOAXYIOTbCA BUAISIEH-
HAM TEennaoTW y HaBKOJIMLIHE cepeaoBuvlle, Ha3vsa-
IOTbCH €K30TEepPMIYHUMM.

IInst HUX 3amac eHeprii IpoAYKTiB peaKIllil BUABIAETh-
cA MeHINIHWM, HI)XK 3amac eHeprii peareHTiB, TOMY Tell-
JIOBUH edeKT B eK30TepMiUYHHX peaKIisiX 3anuCcyeTbCcA 3i
3HAKOM MiHYC.

Hanpukiang, ropiHHs MeTaHy, CHHTe3 aMiaky:

CH, + 20, = CO, + 2H,0; AH = —882 k[l
N, + 3H, = 2NH,; AH = -92 x]lx

I1e o3nauae, mo mig yac 3aropsHHEA 1 Moas Merany CHy
3a TAKOIO peaKNi€lo y 30BHIIIHE CepefOBHIe BUALIAETHCH
TerioTa, mo mopiBHioe 882 kK, a mif yac yTBOpeHHS
2 mous amiaky NHj BuAindeThca TemnaoTa, mio AOPiBHIOE
92 k]I (Bigmosizmuo Ha 1 mons NHz — 46 x]x).

XimiuHi peakuii, L0 CynpoOBOAXYIOTLCA NOrINHAH-
HAM TEennoTu i3 30BHIWWHBOIrO cepeaposuula, Ha3vea-
HOTbCA EHAOTEPMIYHUMM.

Ilns HUX 3amac eHeprili NPOAYKTIB peakmii 6Ginbmwui,
Hi’)K 3amac eHeprii peareHTiB, TOMY TeIJIOBUH edeKT B
eH/IOTePMIUYHUAX peaKMifix 3alUCYETHCA 31 3HAKOM ILIIOC.

Hanpuxnan, yrBoperHsa okcuay kapbory(Il) Bracaigox
BiJITHOBJIEHHS JiOKCcHAYy KapboHY pO3IeYeHHM KOKCOM:

CO, + C 2 2C0; AH = +173 xJlx

Ile osnauae, mo mig yac yTBopeHHA 1 moap CO 3a
TAKOI0 PEeakI[i€l0 i3 30BHIIIHHOI'O CepeJOBHINA B CHCTEMY
nepegaerses 173 (xIx) : 2 (moas) = 86,5 x]Jlx Tennoru.

FanoreHyBaHHa — L peakuis, nig Yac sKoi Aaio-
YUM areHTOM € rasioreH.

Taxkuil mponec 3ailicHIOETHCA ab0 3a THUIOM peaKIii
3aMileHHsA, ab0 peakmii DpUEIHAHHA.

Cknasamouu piBHAHHS peakniil, Tpeba mam’ATaTu, 110
fAK TaJOreHyIouui areHT Haudkpame Oparm Xxjaop a6o
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Oopom. Ile mosicHIOETHCS TUM, 1[0 (PTOP Ai€e HAATO eHep-
rifiHo, 3 OPraHiYHUMHU PEYOBHMHAMU 3 BUOYXOM i IMOBHICTIO
ix pyirye. Tomy ana nobyBaHHS GIYOPONOXiJHUX BUKO-
PHUCTOBYIOTh He IpAMe (GTOpyBaHHA, a IIOCEpPeaHi CIo-
cobu. A ¥on He 3maTHUU N0 peakuil HoxayBaHHA, 60 3 HUM
npsiMe 3aMilleHHsA He BifibyBaeThcs (Uepe3 eHepreTWYHi
YTPYAHEHHHA).

Hanpuxkaan:
CH3—CH=CHj + Bry —> CH3—(|3H—?H2
Br Br
Cl Cl

| I
CH=CH + 2Cl,—CH—CH

Cl Cl
Br
@ + Brg——> ©/ + HBr

Y mpomucioBOCTi HaWdacTille BUKOPHUCTOBYIOTH Tep-
MiuHe XJIOpDYBaHHS HaCHYeHUX BYIJIEBOAHIB (aJIKaHiB) Ta
iHmux peyoBWH 3a Temnepatrypu 300 °C.

® HasBiTb KOXHY Pe4OBWHY i peakLii, PIBHSHHS SIKUX HABEAEHO
BULLE.

H lNapyeaHHa, abo rigporeHisauisa,— ue peakuis, y
npoueci akoi NaporeH NPUEAHYETLCA A0 PEYOBUHMN.

Ax npaBuio, Taki peakiii Bin6yBaoThCA 32 HAABHOCTL
KaTagisaTopa (miaaTuHuU, Hikeaw). Hanmpuxiaan,

CH,=CH, + H, —> CH,;—CHj

Erunen Eran

Faparauyia — ue peakuis nNpueaHaHHa BOAUM A0
PEYOBUHWN.

Hanpuknaza, yHacaifok rigparanii eTwieHy yTBODIO-
€THCS €TaHOJI:

CH,=CH, + H—OH —— CH,—CH,—OH

Erunen Eranon
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Ileit mpomec BigGyBaeThcsa 3a Temmeparypu 300 °C,
Tucky 7 MIla Ta HasBHOCTI KaTajxisdaTtopa — opTogoc-
darroil Kucaorrn HgPOy.

‘ Fiaponia — ue o6MiHHa peakuis MiXX Pe4yOBMHOI i
BOAOH0.

Hanpuknan, rigpoiis »kupy (TpucTeapuuy):

0

CH,—0—+C7Z HO+H CH,—OH
Ci7H3s

CH— 0 +CZ + HO+H & CH—OH + 3C,7H35C{

17H3s OH

o CreapuHOBa

CH,—0—+CZ HO+H CH,—OH  Xucuoma
C7Hss

Tpucreapun Tminepun

® [purapainte, sk BiaGyBaeTbCs rigponia kpoxmanio. Cknagitb
PIBHSAHHSA peakuii.

HiTpyBaHHS — ye peakuis BBeAEeHHA HITporpynu
NO, B MONIEKY/NX OPraHi4HOl pe4yoBUHMU.

3a3Buyail, peyoBUHY 00pPO6JIAIOTH PI3HUMHU HITPYIOUH-
mu areHTamu, Hanpukiag HNOjz, ane He uMcTOX0 HiTpaT-
HOIO KHCJIOTOIO, a HiTPYIOUOI0 CYMIIIIIIO, A0 CKJIARy AKOL
BXOJATh HiTpaTHa # cyabdarHa Kucaoru. OcTaHHA BH-
KOHY€ POJIb BOZOBiAOMpHOro 3acoby.

Hanpukian, sHitpyBaHHA GeH3eHY 1 IleJ10J103u:
NO,
+ HzO

Bensen HirpobenseHn

H,SO
[CeH702(0H)3], + 3nHO—NO» —2—4> [C6H702(0N02)3]n + 3nH0
Ilexnronosa TpuHiTpouea0I03a

IcayoTh Tako)K iHm Kiaacudikanil XiMIiYHMX peak-
mif. Yce 3aJIe’KUTh BiJ TOTO, AKUH KPpUTePiil OKJIaJeHO B
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ixHIO ocHOBY. Hampukian, 3a JokepesoM eHepril peakxiil
ONOALIAIOTE Ha  TEepMOXiMiuHi, eJeKTpoximMiuHi Ta
(oroximiuHi, a 3a cTaHOM cepegoOBUINA — HA T'OMOTEHHi
(ogHOpiZHE cepeJoOBHINE) Ta TreTeporeHHI (HeOZHOpigHE
cepeoBUIIE) TOIIO.

3aBagaHHa ons CaMOKOHTPOJIO

246. Hanuwite piBHAHHA peakuii: a) B3aemMoii anioMiHiio 3
XNopuAaHOK kucnotow; 6) HeuTpanizauii rigpokecuay 6apito ouTo-
BOIO KMCNOTOKO; B) B3AEMOAII MarHito 3 optopocdhartHO KUCIOTOLO;
r) pobyeaHHa kucHiO 3 Geptonetoroi coni KClOz; a) B3aemogji
oKCuay Kanbuilo 3 okemaom HiTporeHy(V). 3asHayte Tvn KOXHOI
peaxuii.

247. HanuwiTb pPiBHAHHA peakuiit: a) ropiHHa etaHy; 6) rigpy-
BaHHS eTUneHy; B) noniMepusauii nponinexy; r) HemTpanizauii npo-
NaHoBOI KMCNOTWU iAKMM HATPOM; [) B3aEMOAII OUTOBOI KMCNOTU 3
€TUNOBUM CNUPTOM; €) Aucouiauii MypalmHOi KUCNOTU Y BOAHOMY
PO34UHI. 3a3HayTe TUN KOXHOI peakuji.

248. Hanuwitb piBHAHHA peakuit B3aemMoaii 3anisa 3 Cipkoto i
XJIOPOM. 3a3HayTe OKUCHUK i BiAHOBHWUK.

249. 3a HaBefeHUMU CxeMaMu MepeTBOPEHb HaMULLITbL piB-
HAHHA peakuin i 3a3HayTe TUM KOXHOI peakLii:

a) C » CO —» COy —» CaCOg3 — CaCly; — CaSOy4

6) Na -» NaOH — NaNO3 — NasSO4 — NaOH 0

B) CaCz = d C2H2 - C2H4 ¥ CzH5OH & CH3Ci/
H

250. Cxema peakuii, ska 0QHO4YacCHO € 0OOPOTHOI, eKk3oTep-
MIYHOIO 1 peakuield CronyYyeHHs,— ue

(1) SO3 + 03 — S0g3; (3) N + Hy —» NHg;

(2) F+ F > Fy; (4) Ng + O3 > NO.

251. Amiak y XiMiYHMX peakuisx MOXe BUABMATU BNACTUBOCTI

(1) TinbKM OKMCHUKA,; (3) Tinbkn BIOHOBHMKA;

(2) Hi OKMCHUKA, Hi BIAHOBHUKA; (4) akuenTopa NPOTOHIB.

252. Cyma koediuieHTiB y piBHSIHHI peakuii, wo BiabyBaeTbcs
3a cxemolo Fe + HoO + Oy — Fe(OH)gz, CTaHOBUTL

(1) 12; (3) 15;

(2) 13; (4) 17.

253. YHacninok okMcHeHHst 3 Monb Midi po3basneHo HiTpar-

HOIO KMCNOTOIO HA CONEYTBOPEHHS BUTPAYAETLCS KMCNOTA KiNbKICTIO
pPeYOoBUHMU

(1) 8 mons; (3) 4 mons;
(2) 6 mons; (4) 2 Mmonb.
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254*. Cyma koediuieHTIB y piBHSIHHI peakuii, wo BinbyBaeTLCS
3a cxemoo Mg + HNO3 — Mg(NO3), + NH4NO3 + H50, ctaHoBUTL

(1) 11: (3) 44;

(2) 22; (4) 60.

255*. Bigomo, wo 1 Monb cynbdaty HATPilO MOXEe NpUeEaHATH
10 monb Boan. [lo 6e3BoAHOI CoMi goaanu BoAy, B pe3ysnbTaTi 4oro
maca cynbdarty HaTpito 36inbwunacs Ha 25 %. Maca Boau, sky Cinb
MOXe e NpueaHaTn, CTaHOBUTb

(1) 25r; (3) 144 r;

(2) 50 r; (4) 72r.

256*. lNMpouec, cxema skoro HaseaeHa NO, —» NO; asnse co-
6010 npouec

(1) OKMCHeHHs; (3) 6e3 3MiHM CTyneHiB OKUCHEHHS;

(2) BiZHOBNEHHS; (4) BipoaBaHHSA eNeKTPOHIB.

257*. MMig yac B3aemogii metany macow 10 r 3 BOOOKD BU-
ninvecs BoaeHb o6'emom 5,6 n (H. y.). BuaHaute meTtan, 3Hawouu,
WO BiH ABOXBANEHTHWUW, | 3a3HayTe TUN peakuji.

258*. YHacninok cnanioBaHHs pevyoBuHu macoio 0,65 r nobyto
okcupg kapbory(lV) macoto 2,2 r i Bogy macoto 0,45 r. NyctuHa napm
uiei peyoBuHn 3a BogHem 39. Buepitb monekynspHy dopmyny
peyoBMHU N 064MCNiTL 06’€EM rasy (H. y.), WO BUAINSETLCS Nig Yac
OpoMyBaHHSI UiE€i CNONykM KiNbKiCTIO peyvyoBuMHU 2 Monb. Hassitb
T™MNU peakuin.

259*. PoactaBTte koediuieHTU, BUKOPUCTOBYKOYN METOL enek-
TPOHHOrO 6anaHcy, y Takux CXxemax peakuin:

a) MnS + HNOg(xonu.) - MnSO4 + NOy + HeO

6) NH3 + SO —» Ny + S + Hy0

B) HNOs —» HNO3 + NO + H,0

§ 30. 3ATAJIBHI 3BAKOHOMIPHOCTI
XIMIYHHX PEAKIIHA

Tennosuii edext peakuii. Ilig yac xiMiuEHX peaxknii
3B’A3KHM, IO BXX€ € B PEUOBUHI, PYHHYIOTHCA H YTBO-
pIOIOTHCS HOBi: BifidyBaeThca IepebynoBa eIeKTPOHHHUX
CTPYKTYP aTOMiB, MOJeKyJ, HoHiB. 18 po3puBy Ximiu-
HUX 3B’A3KiB y BUXIJHMX pedyoBHMHaX HeoOXiTHO BHUTpa-
THATH NeBHY eHepriio. [1ig yac yTBOpeHHS HOBUX XiMIUHHMX
3B ABKIB y IPOAYKTAX peakiiii eHeprisa Buginserbcs. To-
My XiMiuHa peaknisi 3aBXKAHW CYIPOBOMKYETHCA 3MiHOIO
eHepril cucreMu, BUALIeHHAM ab0 IOTIMHAHHAM e€Hep-
rii — IeBHUM TeIIOBUM e(eKTOM.
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Tennosuin edekT peakuii — ue rennora, suaine-
Ha ab0 nornuMHyTa cCUCTEMOIO NiA Yac nepebiry B Hin
XIMIYHOI peakulil.

3ae)xHO Bif TOro, BinOyBaeThbCs peakIilissi 3 BUJLJIEH-
HAM TeIJIOTH YU CYNPOBOJYKYETHCHA IIOTIMHAHHAM Tell-
JIOTH, PO3PI3HAITH €K30- Ta eHJoTepMiuHi peakuii. [lo
IepIux, AK IPaBUJIO, HaJeXXaTh yci peaknil cmosydeH-
HA, a [0 APYTHUX — peakIlil po3KJaamy.

3BigKHU X OepeThcs TeIoTa miJg 4Yac XiMiUHHUX peak-
nin? I1o6 BigmoBicTy Ha e 3anuTanHsA, Tpeba npuragaTu
3 Kypcy (GisWKH, IO KOXXKHE TiJI0o Mae NeBHUU 3arac
BHYMPILULHbOL eHepzil.

BryTpilmHA eHepris BKJIOYaE yci BUAM eHeprii, mjo
XapaKTepU3yIOTh Ti0: €eHeprilo pyxXy MOJIEKYJ OJHAa Bif-
HOCHO OJIHOI, eHeprilo pPyXy eJeKTPOHIB B aTOMAax i aTOMiB
Yy MoOJIeKyJax, HoHax. ATOMHU, HOHH, MOJEKYJIH Y TBEPAOMY
TiJi KOJIMBAIOTHCS, 00ePTAIOTHCS, IEePEMIIYIOTLCA TOIIO.

Ockinrpkm Bci XiMiuHi peaknil cympoBOIKYIOTHCA Iie-
pepo3moAijioM BHYTPIIIHBOI eHepril Mi»X peareHTamMu i
OPOAYKTaMH, TO CyMa BHYTPIIIHBOI eHeprili IpPOAYKTiB
BiIMiHHaA BiJi CyMU BHYTPilIHKOI eHepril peareHTiB. Pis-
HHIA IOKa3ye Ty TeIIOTYy, AKa BHALISIETHCA abo morJiu-
HAETHCA y Mpolieci peakmii.

3a moctiiiHOro THCKY (P = const) TemnoBuii edexTt
peaknii 36iraerscs 3i 3MiHOIO eHTaxabmil (TemJaoTH) cH-
CTeMH, TOMY 3aMiCTh TepMiHAa «TeNJOBUU edeKT peaKiii»
BHKODHUCTOBYETHCA TEpPMiH «eHTaJbIiss peakmil» (mosHa-
vaeTscsa H, a 3MmiHa eHTaxsmii — AH).

Ilix wac ex3oTepMiYHMX peakmiii cucTeMa BHILIAE
YacTUHY CBOEI BHYTPiIIHBOI eHeprii y 30BHiIIHE cepe-
JOBUINle y BUIAAAI IeBHOI KiaxbkKocTi Temiaotru. OrTxe,
BHYTDPIIIHA eHeprifd CHUCTeMH 3MEHINYETHhCHA, 1 3MiHA eH-
TaJabIlil MaTUMe HeraTUBHE 3HAYEHHS.

ITig yac eHAOTEPMIYHUX peaKIiil TeIJIoTa MOIJIUHAETHCS,
BHYTPINTHSA eHeprid CUCTeMH Ta il eHTaablisa 361IbIIyI0TE-
cd, ToMy 3MiHa eHTaabnil AH MaTuMe NO3UTUBHE 3HAUEHHH.

Jlnsa DOpiBHAHHA TemJIOBUX e(eKTiB pisHMX peaKiit
3HAYEHHA WX BeJIWYUH, AK IIPAaBUJIO, BITHOCATH A0 1 MOJb
PEYOBHHH 1 ONHAKOBHUX YMOB, Y3ATHX 3a CTaHJAPTHI.

3a cTtaHgapTHi YMOBU, B IKMX NepebyBaEe pe4voBu-
Ha, npuimawTb Tuck B 101325 MNMa (1 atm) i Temne-
paTypy, wo popisHoe 298,15 K (25 °C).
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® [lopiBHsATEe CTAHAAPTHI 1 HOPManbHi ymoBu. LLLO € cninbHOro i
YUM BOHW BiOPI3HAOTLCA?

PiBHAIHHA XIMiYHUX peakuin i3 3a3Ha4YeHHaM Ten-
noBoro epexkTy Ha3uBawTb TEPMOXIMIYHUMU PIBHSH-
HAMMN.

Hanpuknan, repMoximiuHe piBHAHHS peakmii cuHTe3y
1 mMones BoamM (TOMY BHMKOPHCTOBYIOTHCS Apo6oBi Koedi-
Oi€eHTn):

Hy(r) + 1/,04(r) = HyO(p); AH = -286 k]l /Mo

IIpore y TepmoximiuHOMY piBHSIHHi, @ BHKOPHCTO-
BYIOTh He IpoOoBi, a misoumncioBi KoedinieETH, TenI0BUi
edeKT peaknii Tpeba momBoOiTH:

2H, + 0, = 2H,0; AH = -572 xJlx

Ile o3Hauae, 10 peakIlisi CHHTe3y BOAU CYIPOBOIKY-
€TbCA BHUIIEHHAM KIJIBKOCTI TeIIOTH, IO JAOPiBHIOE
572 x]Ix.

Posriaremo iHmui npukian:
2Pb(NO3), = 2PbO + 4NO, + Oy; AH = +592 x]lx

Taxuii 3anmuc o3Havae, IO IiJf Yac Po3KJaAy HiTpaTy
naoMbymy(II) 3a Takorw peakHi€ld IMOTJIMHAETHCS KiJb-
KiCTh TemyoTH, o AopiBHIOE 592 KI[XK.

Ximiuna piBHOBara. Bu B)ke 3Haere, mo ximiumi pe-
aknii 6yBalOTh Heo6opomHi, KOJIU peareHTH IOBHICTIO Ie-
PETBOPIOIOTHCA Ha NPOAYKTH peakiiii, Ta o6opomHi, ki He
MOXOAATH N0 KIiHIA, OCKIIBKKM B Mipy ixX mepebiry B
peakIiiiHi}l CUCTeMi CTBOPIOIOTHCS YMOBH JJISI IIPOTHIIEN-
HuX 3MiH. Hanmpuknazg, skmo cymim BogHio i ifogy Ha-
rpiBatu 3a Temneparypu 410 °C B 3akputomy mocypi, To
MacoBa YaCTKa BUXIJHHUX peareHTiB, SIKi IIePETBOPIOIOTH-
ca Ha HOJOBOJEHB, cTaHOBHTHMe jume 78 %. Ile mo-
SACHIOETBCA THUM, II0 3a TAKHUX CAMHUX YMOB HOJOBOJEHb
posmnajaeTseca Ha HoJ 1 BOAEHDb, ajle He IMOBHICTIO, a Tijlb-
k1 Ha 22 %:

H, + I, 2 2HI

B o6ox BUmagkax BCTAHOBJIIOETHCSA CTaH, AKUH 3a fa-
HOl TeMIlepaTypy XapaKTepHU3YVETHCS IIJIKOM MeBHUM
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CHiBBiJHOmMEHHAM peareHTiB. IIpu nboMy mBHUAKICTE B3a-
€MOJii BOAHIO 1 HOAY HOPiBHIOE INBUAKOCTI PO3KJaJAHHS
HOIOBOMHIO.

CraH cucrtemun, 3a SIKOro WBUAKICTb npsmMoi pe-

akuii AOpIBHIOG LWBUAKOCTI 3BOPOTHOT peakuii, Ha-
3UBAETLCA XiMIYHOIO plBHOBal’OIO.

B3aEMHO NPOTUNEXHUX HanpsMax (NPSMOMY i 3BO-

Mpouecu, siki ogHo4vacHo BiaGyBaOTbCH y ABOX
POTHOMY) Ha3uBalOTLCH 060POTHUMMU.

Binemicres ximiuEMX peakniit o6oporni. Boru Binby-
BAlOTHCA MHMOBLIBHO A0 BCTAHOBJIEHHS B CHCTeMi Ximiu-
HOI piBHoBaru. Ilicna HacTaHHSA piBHOBAru KoHIeHTpAaIii
BUXiITHMX DeYOBMH i NPOAYKTIB peakmil 3a JaHUX YMOB
3aIMIIAIOTLCA He3MIHHUMH. SIKII0 K 3MIHIOIOTHCA 30B-
HimHI yMOBH, piBHOBara 3MiIMyeThCs, i BCTAHOBIIOETHCSA
HOBUM CTaH piBHOBaru. BoHa mopymryerscs, AKINO 3Mi-
HIOIOTHCA TeMIlepaTypa, KOHIEHTpalis peareHTiB, THCK
(mns rasyBaTux cucrem).

3aKOHOMIPHICTh BIUIMBY 30BHIIIHIX YMOB HA piBHOBary
06opoTHMX XiMIYHMX peakniil ycTaHOBUB GpaHI[y3bKMI
yuennit Jle Ilatense (1850—1936). Ii maszanm Ha iforo
yecTb npunyunom Jle Illamenve:

KO YMOBM, 33 SIKMX cucTema nepeGyesae y pis-
HOBa3i, 3MIHUTU, TO piBHOBara 3MilwyeTecs y 6ik THX
npouecis, AKi Ui 3MiHi NpoTUAIIOTL.

Hanpuxmran, axino 36i1buTH KOHIEHTpAIio ogHiel 3
BUXIJHAX DeYOBHH, TO piBHOBara B CHCTeMi 3MiCTHUTBCH B
6ix Tiel peakmil, sika 3MeHIIye KOHIEHTPAIil0 BBeIEHOI
PE€YOBHHM.

1 rasyBaTHX CHCTeM 3CyBY piBHOBarm y 6Gik 3MeH-
meHHs 00’eMiB rasiB copusTuMe 306iJbIIEHHA THCKY.
3HMKeHHA TeMIepaTypH 3CyBa€ piBHOBary B 0iK eK30-
TepMiu4HOI peaknii, To6ro peakmii, sika BigGyBaeThCA 3
BU/ILIEHHAM TeILIOTH 1 TUM CaMHM 3aBa)ka€ 3HUIKEHHIO
TeMIepaTypHu.

IIsuaxicTe XiMiuHOI peakuii — XapaKTepuCTHKa IIe-
pebiry ximiumoi peaknii y waci. IIpo mBuakicTs peakmii
pPo6IATE BUCHOBOK Ha IifiCTaBi 3MiHM KOHIeHTpanii ogHiel
3 BUXigHUX peyoBUH ab0 IpPOAYKTa peakilii 3a OZHMHHILIO
yacy (Hanpukiaf, 3a 1 ¢, 1 xB a6o 1 rox). V crani ximiu-
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HOI piBHOBar" IMBHJKICTh IPAMOL peakHil JOPiBHIOE IIBUA-
KOCTi 3BOPOTHOI, TOMY 3MiHAa KOHIIeHTpalil pedyoBUH He
CTIOCTEpiraeTheA.

Ximiuni peaknii BizbyBarwThcA 3 Pi3HOI IIBHAKICTIO.
OpHiI — HDpaKTHYHO MHATTEBO (HeHTpasaizamis KHUCJIOTH JIYy-
rom, BubyxoBi peakmii), Apyri — HeCKiHYEHHO IIOBiJBLHO,
TUCAYONITTAMU (XiMiyHe BUBITPIOBAHHA TIiPCBKHUX IIOPiA,
HANpPUKJIaj IepeTBOPeHHSA TIPAHiTy Ha IVIKHY).

Ha mBuzakicre mnepebiry peaxniil BIIMBAKOTh pPi3HI
ynaHUKH. [lepenyciMm npupoda pewosur, 1m0 pearymoTsb.

Bukoraemo Takui gocain. ¥ Tpu npobipKu HaJIIEMO
nmo 1—2 ma pos3baBieHOl XJIOPUAHOI KHCIOTH. B oxmHY
npobipKy 3aHYPUMO HEBEJIUKHUH OUHMINeHWI 3aJi3HUU IIBA-
IOK, V APYI'Y — I'PaHyJYy IUHKY, & B TPETIO — CTPYKKY
Marsio (Iomna noBepxHi MeTa iB IpubOJIN3HO O{HAKOBA).

3a 06’€eMOM BOAHIO, IO BUAINAETHCS, POOMMO BUCHO-
BOK: Mar"iil B3aeMOJi€ 3 XJOPHUAHOI KHCJIOTOIO IIBUJ-
e, Hi’)K MUHK, a IIBUAKICTh peaknii 3ajisa Ie MeHIIa,
Hi)X quHEKY. OT)Ke, Mae 3HaAYeHHH IPUPOAA PEYOBUH, IO
pearyioTs.

[IBuakicTe peakIiii 3aJIeXUTh Bifi KOHUYenmpayii pe-
azywyux pevosur. Jas Toro mob Bigbymacs peaxmis,
YacTUHKHA (ATOMM, MOJIEKYJIH, HOHU, PaJUKAIN) BUXIiM-
HHAX PEYOBHMH IIOBMHHI 3iTKHYTHCA OJHA 3 OAHOIO. YuMm
yacTime 3iTKHeHHs, TUM IUBHUAIE Bifl0yBaeThCA peakIlis.
3po3yMio, 1[0 KiJIbKICTh 3iTKHEHB YaCTHHOK 3a [JaHOI
TeMIIepaTypu 3aJIe’KUTh BiJf KOHIEHTpAaIil pearyoyux pe-
yoBuH. YuMm Oinpma KoHIeHTpauis (6isblre YacTHHOK B
omuHHII 00’eMy), TUM Oinbina HMOBIpPHICTE IX 31TKHEHHA
i THM BUNIA IMBUAKICTH XiMiuHOI peakiii.

Axmo peaknisa BigOyBaeThCA MidK ra30M 1 TBEP0IO peyo-
BHHOIO, TO 1I INBHAKICTH 3aJ€XKHUTh BiJi 3ITKHEHHS MoJIe-
KyJI ra3y 3 TBepPJ0I PeYOBMHOIO HA OJUHUIIO IJIOIII II ITo-
BepxHi. Tomy, m06 IPUCKOPUTH peakIiiio, NoTpibHo 36i1b-
IIUTH IJION[Y NMOBEPXHI 3iTKHEHHSA pearyroyuX DeYOoBMH.

Ha mBuakicTs peakmil BeJMKHIl BIJIUB CIpPaBise
memnepamypa. IlepeBakHa OinbIIicTe peakniin y pasi
HarpiBaHHs BifOyBaroThcs mIBUAIIE, Hixk 6e3 HarpiBaHHA.
Ile DOSICHIOETHCS THUM, IO IPU IMiJIBUINEHHI TeMIepaTypH
30iBIIYETHCS YacTKa AaKTHBHUX 4YaCTHHOK (MOJEKYI,
aToMiB, HOHiIB), TOOTO TaKuUX, IKi MalOTh JOCTATHIiH 3amac
eHepril aus ix B3aemopii. Amrke BifjoMO, IO He KOXXHe
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3ITKHeHHS YaCTHHOK Befe [0 XiMiuHOI peakuii. Orxe,
IiBUIIEHHS TeMIIepaTypu — OJWH i3 3ac06iB aKTUBi3a-
il YaCTHHOK pearylouyux Pe4YOBHH, HAJaHHS IM Heo6Xiz-
HOI KOJaTKOBOI eHeprii.

Karanizaropn. Oguum i3 maitedpexTuBHImUX 3aco6iB
BILTUBY Ha IOBUAKICTH peaKIii € 3acTOCyBaHHA KaTaJjiza-
TOpa.

3mimaemMo mopomkysari amomimiii (a6o IUHEKOBmIIl
mua) i iton. Mu He momivaeMo osHak mepebiry peaxmii.
OgeBuaHO, 3a CTAHZAPTHUX YMOB BOHA IPAKTHYHO He
BifbyBaeThCs.

HoropkHemocs o cymimi posneyeHUM ApoToM. Peak-
Lis MOYMHAETHCA i Jati TpuBae MUMOBLIBHO. Mu crmocTe-
piraemo, AK pO3miKaeThCA peaKIiiiHa Maca.

Tenep no Takoi camoi cymimi goaaMo Kixeka Kpamess
Boau. HepnoBsi nomivaemo nepebir peaknii: Mmaca cyMinri
PedYOBMH PO3IiKa€ThCs, BifOyBaeThes Gypx/amBa peakmis
3 YTBOPEeHHSAM 10AUAY aJloMiHiO:

2Al + 31, = 2All,

Peaknis BinbyBacThcs Tak, fK i B pasi HarpiBamms.
Bona y namomy Bumazgky Bizirpae poss karamisaTopa.

Katanizatopom HasvsaeTbcsi pevoBuHa, sika, Ge-
Py4v y4acTb y XimiyHili peaxuii, 36inbwye ii weua-
KiCTb, @ Ha KiHelUb peakuii 3aIMWIAETLCH HE3MIHHOIO.

Peakuii, axi Bin6yBawTbca 3a yyacTio kaTtanisa-
TOpa, Ha3uBaKTLCH KaTaniTUMHNMMK.

Hanpuxnax, nobysanus kucHio 3 GeproseToBoi coi:

MnO
2KCI0; ———— 2KCl + 30,1

HobyBanHs 6eH3eHy AETiipYyBaHHAM IUKJIOTeKCaHy 3a
temneparypu 300 °C i magBHOCTI mIaTHHH:

H, H
H,C CH. HC CH
e 2 Pt Q + 3HyT
H,C CH, 300C HC CH

CH, CH
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BigoMi pe4oBHHH, IO VIIOBIJILHIOIOTH peakIliil, HaIPHUKJIAL
KOpPO3il0 MeTasiB.

Pe4yoBUHU, 5IKi ranbMytoTh XiMiuHi peakuii, Ha3ueawTLCsH
iHriGitopamu.

IIi peyoBMHH afcopOYIOTHCA ITOBEPXHEIO MeTajy Ta YTBO-
PIOIOTh 3aXMUCHY IIiBKY. IHriGiToOpHu 3aCTOCOBYIOTH AJIA 3aXUCTY
Tpy6onpoBoAiB Y raso- i HaQTOBHAOOYBHIH IPOMMCIOBOCTI. Ix
IIMPOKO BHUKOPHCTOBYIOTH [JIsi DPEryJIOBaHHA IIBHIKOCTL pe-
akIiii mosmiMepusanii, crabimisamil kaydykiB mijg ugac IXHBOIL
nmepepof6KH, BYIJIEBOZHEBOIO MajuBa, 36epeskeHHA XapdoBUX
JKMPpiB, NiKyBaJbHUX IIpenapariB TOIIO.

EleKTpOoHHY TeOpiio KaTalisdy 3aIpoloHYyBaB yKpaiH-
cpxkui yuenuit JI. B. IlucaprxeBChbKUIL.

CydyacHa NPOMMCJIOBICTH NIMPOKO BHKOPHUCTOBYE KaTa-
nisaropu. I e 3po3ymMisno, ocKiTbKM KaTaldis — Haliedex-
THBHimHU# croci6 imTeHcu@ikanii IPOMUCIOBOrO BHUPOO-
HUI[TBA.

KarasnizaTopu BigirpatoTh CYTTEBY POJIb y KUTTEAIAIb-
HocTi opraHiamiB. Ximiuni peaknil B KJIiTHHaX, TKaHH-
HaX, y pisHMX opraHax Bifi6yBaioTbhCA IIiJ] BIIUBOM (ep-
MeHTiB — 6ioJoriyHMX KaTaxizaTopiB. 3a CBOEK [i€l0
BOHHM JIy>XKe CXO0’Ki 3 HEOPraHiYHUMM KaTajaidaTopaMu, aje
iXHS aKTUBHICTH 3HAUHO BUIAa. BOHM TakoX JIeTrKo OT-
PYIOIOTHCSI KATAJIITHYHOI OTPYTOI0, OCOOIMBO TaKO0IO, AK
aJIKOr0JIb, HIKOTHH, i BTpayalTh CBOIO AKTHBHICTH. A 118
3ry6HO IIO3HAYAETHCA Ha 3[0POB’I JIOAMHHU.

3aBaaHHs ANt CaMOKOHTPONIO

260. Yomy xiMiyHi peakuii CynpOBOLXKYIOTECA NEBHUMWU eHep-
reTMYHUMn 3MiHamm?

261. MMoSACHITL NOHATTSR «TennoBun edekT peakuii» (eHTanbnia
peakuii).

262. Sk knacudikyloTb peakuii 3a 03HaKo TennoBoro epexty?

263. [na posknagy 0,5 mMonb XnOpPOBOAHIO BUTPA4YeHO Ten-
noTy, WO AopiBHIOE 46 k. Hanuwite TepMOXiMiyHe PiBHAHHA
peakuii po3knany X10poBOAHIO.

264. [OoACHITL CTaH XiMIYHOI piBHOBArM Ha KOHKPETHOMY npw-
Knagi.

265. Ski peaxuii Has3uBawTbCH 06OpoTHUMKU? Haseditb Npu-
knaauM o6OpOTHOI | NPaKTUYHO HEOBOPOTHOI peakuin.
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266. Sk BNAMHE Ha PIBHOBAXHWI CTAH CUCTEMMU

2803 + 02 2 2S03

a) nigBuweHHs Tucky; 6) 3MEeHLWEHHs KOHUEeHTpauii okcuay
cynbdypy(VI)? Yomy?

267. Y akuin Bik 3MICTUTLCS XiMiYHA piBHOBara cucTtemm

2Hy(r) + Oy(r) 2 2H50(r); AH = -484 x]lx,

SIKWO: @) NigBUWKUTK TemnepaTtypy; 6) 3HM3UTU Temnepartypy.

268. FAKi YMHHUKM | SK BNIUBAIOTL HA 3MILLEHHS XiMIYHOT PiBHO-
Barn?

269. fk BM posymieTe WBMUAKICTL XiMiYHOI peakuii? Big 4oro
BOHA 3anexuTb?

270. Lo Take kaTanizatop? Haseaits npuknaau piBHsHL KaTa-
NITUYHUX | HEKATaNITUMHUX peakLin.

271*. Tennota 3ropsiHHs aueTuneHy craHosuts 1307 kk/mMonb.
Hanuwite TepmoximidHe piBHSIHHS peakuii ropiHHa auetuneny. O6-
4nCniTh 06'EM CnaNeHoro aueTuneHy, Sk NPy LbOMY BUAIUAACS
TennoTa, Wwo AopiBHIOE 653,5 kx.

272*. YHacninok 3ropsiHHs Cipku Macoto 12 r (eHTanbnist yTBOPEH-
H okcuay cynbdypy(IV) 3 cipku i kucHio aopisHioe 296,8 k[x/Monb)
TennoTva, Wo npu uboMy BUAINSETLCH, LOPIBHIOE

(1) 55,65 kOx; (3) 222,6 k[x;

(2) 111,3 kx; (4) 333,9 xk[x.

273*. Y peakuiiiHiii CUCTEMI KOHLEHTPALis OAHIEi 3 pearyioumx
pevoBuH Yepes 20 ¢ nicna noyatky peakuii ctaHosuna 0,1 Monb/n,
a yepes 30 c— 0,02 monb/n. CepepnHs WBMAKICTL UiEi peakuii
[OpiBHIOE

(1) 0,002 monb/(n - c); (3) 0,006 monb/(n - c);

(2) 0,004 monb/(n - c); (4) 0,008 monb/(n - c).

§ 31. TEHETUYHMH 3B’I30K MI’)K OPTAHIYHUMH
TA HEOPTAHIYHUMHU PEYOBUHAMH

Bam Bigomo, 10 peyoBMHHUIT CBIiT NMpPUpOAM HAA3BH-
4aifHO pi3HOMAaHITHMIT i pasoM 3 THM yci peyoBMHM B3a-
€MO3B’si3aHi. Ane 10 mouarky XIX cr. BBakamocs, IO
MI’XX OpPraHiYHMMM Ta HeOPraHIYHNMH PeYOBHHAMH iCHYE
HernepeOOpHa Mejka, IO BOHM INiJKOPAIOTHCA Pi3HUM 3a-
KOHaM, TOMYy OpraHiyHi peYyoBMHHM He MOXXHa J06yTH 3
HeOpra”HiyHUX.

Takuil Horyiaj NOACHIETHCA THM, IO HA IOYATKY
XIX cr., 3aBASKHM NpansaM MIBeLCHKOTo Ximika I. Bepne-
aiyca, sikuit y 1806 p. BBiB y HayKy TepMiH «opraniuHa
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WEHC-AKOB BEPIIEJIYC
(1779—1848)

[1IBeackkHii Ximik i MiHeparior, wieH CTok-
ronbMcbkoi AH, motiMm ii npesuaent (1810—
1818). Binkpu Llepiii, Cenen, Cuniuiii, [{nup-
KOHi#, TauTan, Banani#i, Topiii. 36aratue op-
raHiuyHy XiMil0 BiZIOMOCTAMH TMpPO KHUCIIOTH i
ABMILA i30Mepii. He MeH1 BayJHBHIA fioro BHe-
COK y XIMiYHHH AKICHUH 1 KiNbKICHHIH aHaNi3H
Ta MiHepasoriunHy Ximito. Po3BHHYB aTomHe
BUEHHS KJIACHYHMMHM JOCIIDKEHHAMH 3aKOHY
KpaTHUX BignowweHb. CkiaB TabIMIIO aTOMHUX
Mac eneMmeHTiB. Bigkpue karaiiz. 3ampormo-
HyBaB XiMiuHi cuMBoiM eneMeHTiB (1814),
SAKAUMH MH KOPHCTY€EMOCH M HHUHI.

ximisg», moyasa ¢hopMyBaTHCA HayKa PO OpPraHidyHi pedyo-
BUHM SIK CaMOCTiHiHa rajys3b XiMi4YHMX 3HAHB.

O6ocobrenHs opraHiuHol Ximii, 3 ogHOro 60Ky, MaJjo
NO3UTHBHE 3HAYE€HHS, OCKIJIBKHU IiJKPecJI0BajI0 BajXKJIHU-
BicTh mi€l rpynm pedoBMH. Aje, 3 apyroro Goky, Take
060co01eHHA 3irpasio HeraTUBHY POJIb, OCKIJIBKH YKpill-
JIIOBAJIO AYMKY, IO Mi’X OpPraHivYHMMH Ta HEOPraHIYHAMU
PeYOBHMHAMU iCHY€e HeIlpoXiiHa ImpipBa. A e raJbMyBaJio
PO3BUTOK HayK®. Takwil moryisiy miAKpilIIOBaBCSA THM,
o0 Ha TOM Yac Ime HIKOMY He BLABaJOCS CHHTE3YBATH XO-
ya 0 OlHY PeYOBHHY, AKa BBasKaJacs OPraHivyHo. ¥ IIbO-
My BuYeHiI BOadaam 0cob6JMBY CBOEPIAHICTH OpPraHiyHUX
conyk. ¥ 3B’si3Ky 3 mum M. Bepmemiyc crBepmxysas,
Hi6M Dpupoja Ma€ y CBOEMY PO3INOPSJKEHHI EaAIpUPOJ-
Hi CHJIH, AKHMM XiMiKH He BOJIOAiIOTH; HiOM y KHUBi
NIPUPOAL PeYOBHHY MiIIOPSAAKOBYIOTHCS 1HIINM 3aKOHaM,
HI)K y HeXXKUBi#l, TOMYy YTBOPEHHS OPraHiYHUX CIIOJYK Bij-
OyBaeThCA 3@ YYACTIO «KUTTEBOI cuiam» — Vis Vitalis.

Ilepmioro yaapy mo BiTaysisamy 3aBAaJjio BIIKPHUTTA Hi-
MenpKoro ximixka @. Benepa (yuna . Bepuesiyca), akmit
y 1828 p. 3 HeopramiuHOl pPEYOBHHHU IiaHATY AMOHIIO
N=C—O0—NH, nobys ceuosuny (NH;)sCO — peuoBury
TBAapUHHOTO TIOXO/KEHHS:

N=C—O—NHy — HZN——ﬁ—NHZ
0)

IiaraT aMoHio CeyoBHHA
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Ax 3’acyBanoca mismimne, e 6yB He CHHTEe3, a JIUIIe
neperpynyBaHHSA aTOMiB.

OcTraTouHe CIPOCTYBaHHS BiTATiCTHYHOIO BUeHHS Bij-
OyJiocs 3aBASIKM CHHTE3aM TaKHUX OPraHIYHMX CIIONIYK, SK
aninia (M. M. 3irin, 1842), ourosa kucaora (I'. Koxanbe,
1845), xupu (M. Beprtio, 1854), nykpucra pedoBHHA
(0. M. Byrnepos, 1861), ceuoBa xucaora (I. SI. Topba-
yeBCbKUH, 1882). YHacaiiok MuX cUHTE3IB yueni miImain
BaXKJIMBOI'O BHCHOBKY: OPTraHiuHI PEUYOBMHU MOJKHA [JiCTaTH
3 Heopraniurux. [laxi 6ymo szpiiicHeHO me GaraTo pisHHX
CHHTe31B OpPraHiYHMUX CIOJIYK i3 HeopraHiyHuUX. Yci BoHH
3aCBIAYMIIN, IO PEYOBUHU IeHEeTHMYHO B3aEMO3B’SI3aHi.

AckpaBuM CBiJUEHHSIM iCHYBaHHA I'eHEeTHUYHOTO 3B’ S3-
Ky MiK OpraHiuHUMH Ta HEOPTaHIYHUMU PEUOBUHAMH €
TAKO K0J1000ir 6i0reHHUX €JeMeHTIB y NMPUpOi.

3drajaemo xoua 6 komoobir Kapbomy (aus.: § 23 3a
migpyyankoMm aiaa 10 kaacy). Bin spilicHoeTbeca 3aBIaKH
YiTKO BiANpanbOBaHOMY Yy IpOILeCi eBOJIONIl MexaHiZMy
(GYHKIiOHYBaHHA JABOX (yHAAMEHTAIBLHUX IIPOIECiB —
(oTocuHTE3y 1 KJIITMHHOrO AMXaHHS. YHACIIOK >XUT-
TeAIANBHOCTI POCIMHEUX OpraHiaMmis (y Tim umcri it giro-
mIaHKTOHY CBiTOBOro OKeaHy), I[0 MIiCTATH XJI0podis,
BYIVIEKHMCINI ra3 3 arMochepn i Boja 3 I'PyHTY IiA BILIU-
BOM COHSYHOI eHepril MepeTBOPIOIOTLCS HA OPraHiyHi cmo-
JYKH, 30KpeMa Ha ByrjJeBoAu. ¥ pasi UX mepeTBOpeHb
eHepria COHIA IepeXOJUTh B €Heprilo XiMiuHMX 3B’A3KiB
OpraHiYHUX CIOJYK, IepepyciM Byriesoais. CmpomieHy
cxeMy (OTOCHHTE3y MOYKHAa IIOfaTH TaK:

COHAYHE CBITJIO

6CO, + 6H,0

— > CgH; 504 + 60,1

ITIporunexxHnit GOTOCHHTE3y mIpolec — Ie KJIITHHHEe
AUXaHHA, [ Yac IKOro BiAOyBaeThCsA PO3IENJIeHHA CHH-
rezoBaHux 3 CO, i HyO ByrseBogis. Kucens, mo Bumins-
€TBCA IiJi yac (OTOCHMHTE3y, BUKOPHUCTOBYETLCSA BCiMa
opradizmamu (i TBapMHaM¥u, i POCAMHAMMU) I OKMCHEHHS
ByrieBofiB. OKHUCHIOIOUY OpraHiuHi peYyoBMHH, >KUBI KJi-
TuHU nosepraloTh CO,5 B aTmochepy (maa. 26). Jlroguna
BAINCHIOE, 110 CYTi, Te caMe, KOJIM CHATIOE BYTLLIA abo Had-
Ty: BOHa NoBepTa€ B arMmocepy e «naneo3oicbkuit COq».

Otsxe, Bci pedyoBuHU zenemuyno (Big rpen. genesis —
MOXO/PKeHHA) 3B’ A3aHI Mixk co6010. ['eHeTHUHNI 3B’ A30K
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Obmin

[ CO, B armocdepi I

OuxaHHA J
doTocuHTE3 Auxauud  @orocunres

ropaHHS i

BHBiTpIO- \‘\)
5 . BaHHA N\

poz.ﬁﬁzln Bogsani uxauns Hazewmsi Hazemsni
TBAPUHH | yivnoopra- TBapUHU POCTHHM

HiamiB /

Ocagmosi mopo-
ny 1 mpuponHe
I1aJMBO

T'ymyc i1 HeposunHHI
OpraHiyHi peyoBHHH

Man. 26. Konoobir Kap6ory (3a B. Anbeprc Ta in., 1986)

oJIATaE B TiM, O10 aToMu abo rpynu aToOMiB OJHHUX KJaciB
PEYOBUH YHACHIJOK XiMIUHUX peakIii MOXXYTh II€pexo-
OUATH [0 CKJaLy pedoBMH iHmMuxX KjaaciB. HasiTe opra-
HIYHI peYOBUHM MOXXYTh B3AEMOIIAATH 3 HEOPraHIYHUMH.
Ix MoxHa cuHTe3yBaTH 3 HeOPraHIYHUX i IEPETBOPIOBATH
Ha Heopra”iuHi. ¥ IIbOMY BH Ie pa3 3MO)KeTe IepeKo-
HaTHCs, BUKOHABIIN 3aIPOIOHOBAHI 3aBHaHHA.

3aBaaHHA o CaMOKOHTPOSIO

274. 3rigHO 3 HaBeAEHWMW CXeMaMW HanuwiTb PIBHAHHA pe-
akuin, Wwo BiAoOpaxylTb FEHETUYHUIA 3B’A30K MiX HEOPraHiyHUMM
peyoBuHaMu:

a) Cus04 —» Cu —» Cu(NO3)3 — Cu(OH)s — CuO — CuCls — CuS

FeC13
6) FeCl, a[ ]—» Fe(OH)3 — Fes03 — Fey(S04)3 — FeClg
)

Fe(OH

— X

B)* Cu(NO3)s —)L} :}—» CuCly — Cu(NOg); —» CuO
y
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2 0 +4 +6 +4
N*s“-8-8-5S - H,80, » S
0 -3 +2 +4
A)*N—> N > N - N - NO; > AgNO;,
0 -4 +4
e)*C— C - C - CO5 — CO, - BaCO,

275. 3rigHO 3 HaBEeOEHWMU CXEeMamu HanuwiTh PIBHSIHHA pe-
akuin, wo BiaobpaxyloTh MEHETUYHMIA 3B'A30K MiX OpraHiYHUMM
peyoBUHaAMM:

a) C5H6 - CGH5C1 e C6H50H o o

7 4
6) CoHg — CoHzBr — CoHs0H — CHaC  _, CH3C_
H OH
B) CH4 = C2H2 =) CHSHS = CGH5N02 =3 C5H5NH2
r)* CoHy — ? — CHyCl—CH,Cl - CHy =CHCI — (—CHy—CHCl—),,
R)* CH4 - CH=CH — CH,=CH, — CHy—CHy - CHy—CH,
Cl Cl OH OH

e)* xnopomeTaH — eTaH — ? — eTaHoN — eTUNOBWIA ecTep OLl-
TOBOI KMCNOTWN.

276. 3rigHo 3 HABEAEHUMU CXEMaMM HaNULWLITL PIBHSIHHS peak-
Ui, Wo BiROOPAXYIOTL FEHETUYHUIA 3B’A30K MiX HEOPraHiYHUMKU Ta
OpraHiYyHuMu Cnonykamu:

a) Ca(HCOz3); — CaCO3 — CaO — CaCy — CyHy — CgHg — CO,

6) okcua kapbory(lV) — kpoxmans — rnloko3a — eTaHon —
OuUTOBa KMCNOTa — aueTar MarHito — kapboHaT MarHilo — rigpo-
reHkapboHaT marHio

B) CaCz =i C2H2 =P CzH4 - CszOH =¥ C02 d CaCO3
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NMPAKTUYHI POBOTHU

Hpaxkmuuna poboma 1

BnacTMBOCTI OLTOBOI KUC/IOTHU

HOocnin 1. [Jia oymosoi Kucromu Ha iHdukamopu.

JTo po3UMHY OITOBOI KHUCJIOTH JoOaBTe PO3YMH JIAKMY-
Cy UM METHJIOBOI'O OPaH>KeBOTrO.

Ax smiguiaoca szabapsiednHs posuyuny? IIlo me 3a-
cBiguye?

IDocuxaipn 2. Bsacmodia oymosoi Kuciomu 3 OCHO8aAMU.

Jlo po3uuHy rifpoKcHUAy HaTpiio, 3ab6apBieHOro GeHos-
(raneiHoM, KpaIlIAMH AojaBaiiTe PO3UMH ONTOBOL KUCIIO-
TH 10 3HeGapBJIeHHS PO3YUHY (heHOIDTANEIHY.

IIpo mio cBiguaTs pesyabTaTH gocaigy? CriaamiTe pis-
HAHHSA peaKliil y MOJeKyIApHi#A Ta HOHHiN (opmax.

Oocuaipg 3. Bzaemodis oymosoi KUComu 3 Memaiamu.

V npobipky 3 po30aBIeHOIO OITOBOI KMCJIOTOI IOMic-
TiTh CcTPY’KKYy MarHiio. CrmocrepiraiiTe BUAIIeHHA rasy.

Axuit ras Bupingersca? CkaagiTe piBHAHHA peakii B
MOJIEKYAApPHiil Ta HOoHHiN popmax.

Iocunipg 4. Baaemodia oymos8oi Kuciomu 3 COLAMU.

V npobipky 3 pO3YMHOM OIITOBOI KHCJIOTH HOJanTe
cip KHCJIOTH, caabKimmoi, Hi»K oIlTOBa, HAIIPUKJIAA Kap-
fpomar HaTpiro. CrocrepiraiiTe BUALIEHHS rasy.

Axuit ras Buginsgerscsa? CKaagiTe piBHAHHA peakIiil B
MoOJIeKYJISApHiil Ta HOHHIN (opmax.

Ipakmuuna po6oma 2

Po3B’A3yBaHHA €KCMEepUMEHTaNnbHUX 3aaa4
Ha pO3ni3HaBaHHA OPraHi4HMX Pe4oBUH

1. V npoHyMepoBaHUX HpoBGipKax MICTATHCA: &) XJIO-
poBMicHA opraHiuyHa CHOJayKa; 0) PO3UMH OITOBOL KHC-
JIOTH; B) PO3UHH KpoxXMaJio. BuanauTe i pe4OBUHMU.

2. 3a JOIOMOI'OI0 OJHOrO ¥ TOro > pPEaKTUBY BU-
sHauTe: a) IuIinmepuH; 0) OLTOBHI aIbJerif.
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3. IloBexiTs, 110 ameraT HaTpilo — ciab crabkoi Kuc-
JIOTH.

PesynpraTu pmociigiB miAgTBepAiTh, Ae Ile MOSKJIHMBO,
PIBHAHHAMHU XIMiYHHX peaxiii.

IIpakmuuna podoma 3

Po3B’a3yBaHHA eKCNepuMeHTanbHUX 3agay
Bapianm [

3agaua 1. Jlo6ygere HiTpar Kynpymy(ll), maroum y
CBOEMY PO3NOPAMPKEHH] TIIBKU PO3YMHU XJIOPUAY KYIpPY-
my(II), BiTpaTHOI KMCIOTH i riipoKcuAy Kamito. HanumriTe
PIBHAHHA peaKIilf y MoJeKyJsIpHiil i fonHi#l dopmax.

3agaua 2% VY TpROX NPOHYMepOBaHMX mpobipkax
MICTATHCA PO3YMHHU IJIINEPUHY, TVIIOKO3U I (opMaib/e-
riny. Busnaute, B sAKiil i3 npobipok sika peuyoBHHaA Mic-
TUTHCHA, 1 HANIUIIITH HeoOXifAHI PIBHAHHSA peakIiii.

Bapianm 11

3apmava 1. Jlobyaere xaopug depymy(IIl) Tproma pis-
HUMHU cnocobamu. Hanumites piBHAHHA peakmniil y Moue-
KYJAApHIN 1 HoHHIN dopmax.

3agaua 2%. V TprOX NpPOHyMepoBaHUX Npobipkax Mic-
TATbCA PO3YMHHM KPOXMaaio, Muia i 6inka. Bussaure, B
AKi#A i3 TpobipoK siKa peYyoBMHA MICTHTHCH, i, 6 MOXK-
JIMBO, HANWIUITh PIBHAHHSA peakIiiii.

Bapiawm II]

3agaua 1. Jlo6yabre XJI0pUA LUHKY TPbOMa Pi3HHMHU
cnocobamu. Hanumiite piBHAHHA peakuiit y Moaexy-
JAPHIN 1 HoHHIN dopMax.

3amava 2*. Y TppoX NpOHYMepoBaHAX mpobipkax Mic-
TATHCA PO3UHUHM OITOBOI KHCJOTH, ETHJIOBOIO CIHPTY,
riinepury. BusHaure, B siKiil i3 npobipok sKa peuyoBmHA
MIiCTHTBLCS, 1 HAIUOIITE PIBHAHHA peakIliii.

Bapianwm IV

3amava 1*. JloBeAiTh JOCHIMHUM IIJIAXOM, IO BUJAHNAN
BaM KpPHUCTaTiYHUNW MOHOCaxapujJ BHUSABIAE BJIACTHBOCTI
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axpgeriny i fararoaroMHMX cHUpPTiB. Biamomias cympo-
BO/PKYIiTe PIBHAHHAMH peakIliil.

3amauya 2. Y Tpphox npobipkax MICTATBCA PO3UUHU
cyandaTHol, XJOpPUAHOI, HiTpaTHOI KHcJIOT. K moBecTu
HasgBHicTH Tiel abo iHImoI Kucaoru? BigmoBige mpoindrocT-
pyiTe PIBHAHHAMU DeaKIii.

3amaua 3. [Jo po3uuny dochary HaTpio mojgauTe pos-
yuH rigpoxkcuay kKaiusiio. 1Mo cmocrepiraersca? HYomy?
Hanumite piBHAHHS peakIiil y MOJeKyJIApHiA i HoHHIN
dopmax.

Bapianm V

3amaua 1. JloBeaiTh JOCHIAHUM IIJIAXOM, L0 A0 CKJa-
Iy OJIITHOBOI KHCJIOTH BXOJWUTH HEHACUUYEHUIH BYTJIEBOJ-
HeBMI pajukan. BigmoBimp mnpoinrocTpyiiTe PiBHAHHAM
peakiIii.

3amaua 2. ¥ TppOoX NPOHYMEpPOBaHUX Npobipkax Mic-
TATHCA PO3UMHU KapboHATY HATPioO, XJOPHUAY HATPIIO i
cyabdary HaTpito. BusHaure, B AKiil i3 npobipok sAKa ciib
MicTuThCA. BifioBigs IpPOLIIOCTPYIiTEe PIBHAHHAMY PeaKIliy.

3amaua 3. Y npobipky 3 pozunHOM Xsopuay depymy(III)
pogaiiTe posumH igkoro Harpy. IIlo cmocrepiraersca?
Yomy? HanumriTe piBHAHHS peaknii B MOJeKyJIApHIA i
WoHHIN (opmax.

Bapianm VI

3axaua 1*. JlocaigiTh BOAHUN PO3YMH (PeHOJIATY HaT-
piro makmycoBuM mamipmem. fka peaknia posuuny? Ynm
BOHA MOSICHIOETHCHA?

3amaua 2. Y TppoxX mpodipKax MICTATHCA PO3YNHHU
XJ0puAy HaTpito, 6pomigy HaTpito, ioguay HaTtpino. Sk ix
poamiszHatu? Bignmosigs MoTHBYiiTe PIBHAHHAMU peaKIiil.

3agaua 3. Y npobipky 3 po3unHOM KapOOHATY HATpiio
pomafiTe Tpoxu posbasiaenol xJuopugHoi kucaoru. Mo
crnocrepiraerpesa? Yomy? Hanumite piBHAHHA peaknil B
MOJIEKYJISAPHIN 1 HoHHIN (hopmax.

Bapianm VII

3amaua 1. JoBeaiTs AOCHIAHUM ILIAXOM, IIO: a) XJO-
pUJ aMOHiI0O — Ile aMOHiNHA cigb; 0) XJIOpHJ aMOHI —
clab xJgopuaAHOl Kucgoru. Hanumite piBHAHHA peaknil B
MOJIEKYJIAPHiN 1 HOHHIN dopmax.
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3amavya 2*. ¥V Tprox mpobipkax MIiCTATBCA PO3UUHU
(eHONY, OOTOBOI KHCIOTH i Kpoxmauaio. Ik ix pospis-
Hutn? HanumriTes, e MOXKJINBO, PIBHAHHS peakIliil.
3amava 3. 3ailicHITH TaKi mepeTBOPEHHS:

FeCl; — Fe(OH); — Fe,05 — Fe(NOy); — Fey(SO,);

Hanumrite piBHAHHSA peakIriif.

Bapianm VIII

3amava 1. [JoOyasre mirpar Kynpymy(II) Tproma pis-
HUMHU cnocobamu. CkiaamiTh piBHAHHA peakiiil i samu-
mMiTh 1X y WOHHIA dopwmi.

3aBaanHda 2%. YV Tphox mpobipkKax MiCTATHCA PO3UYMHUI
IIIOKO3U, IIinepusy i 0inky. Ak ix poamizmaru? Hamu-
IIiTh, Je MOJKJIMBO, PiBHSAHHS peakIlii.

3amava 3. 3xilicHITH TaKi mepeTBOpeHHS:

Cu0 - CuCl, - Cu(OH); - CuO — Cu(NOj3),

Hanummite piBHAHHSA peakIiiii.

Hpakmuuna poéoma 4

Po3ae’asyBaHHsA
eKCNepUMEeHTaNIbHO-PO3pPaxyHKOBUX 3apaud

277. Hobyaere cyashar OGapiio peakiiero obMminy i
BUALIITE ¥oro 3 cymimri. 3HaWAiTE Macy KOKHOI 3 BH-
XiIHUX PeYOBUH, Yy3ATUX BaM#u I JoOyBaHHSA cyabdaTy
bapiro KinpkicTio peyoBuru 0,5 MOJB.

278. NTo6yapTe Kap6oHAT Kanblilo peakmiero o6MiHy i
BUALIITE Hforo 3 cymimi. 3HaNAITE Macy KOXXHOI 3 BUXif-
HUX DEYOBHH, y3ATHX BaMHU JiId LoOyBaHHsS KapOoHATY
KaJbIlll0 KIJIBKICTIO PEYOBUHMA 2 MOJIb.

279. Dobyabre rigpokcun depymy(IIl) i BugimziTe iforo
3 cymimi. 3HaiAiTH Macy KOXXHOI 3 BHXiJJHUX PEYOBUH,
y3aTux BaMu Ana nobyBaHHA rigpoxcumy depymy(III)
KinbkicTio pedyoBuHM 0,5 MOJIB.

280. obyaswre i 36epiTh Kucedb. JoBeAiTh HOCTigHIM
MIJIAXOM, [0 Zo0yTH# ra3d — KuceHsb. OOUHCIiTH, YU BU-
CTAYUTh KHCHIO, HoOyrToro mix yac poakiaany 0,5 moub
[epMaHraHaTy KaJilo, 1as cnaaoBaHas 0,5 Moab eTany.
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281. [No6yxabTe i 36epite okcug xapbouny(IV). MoseniTs
JOCHiJHUM MLIAXOM, IO AoOyTHH ras — oKcHj Kapbo-
By(IV). Obuucuaitey o6’em (H. y.) okcuay Kapbory(IV),
AKHUU MOoKkHa fo0yTH 3 kapboHaTy Kayblito macorw 200 r 3
MacoBOIO 4YacTKoo goMmimiok 10 %.

282. NobyaeTe i 36¢piTh amiak. [MoBeiTs JOCHigHHM
OIIAXOM, [0 gobytmit ras3 — amiak. OOuucaire, AKHN
o6’em amiaky (H. y.) Mo)XkHA HOOYTH 3 XJIOPUAY AMOHIIO
macoo 20 r, akolo Buxijg amiaky craHoButh 70 %.

283. ToBeniTh AOCTIZHUM LLIAXOM, Y SIKOI PEYOBHHH
KHCJIOTHI BJIACTHBOCTi BUSIBJISAIOTHCA caabire — y heHoxry
uyn KapboHaTHOI KHciaoTu. HammmiTh piBHsSHHS peakmil
Ta obumciaite 06’em oxcuay kapbony(IV), axuit BuTpa-
YaeEThCA Ha peaknino 3 (eHOJATOM HATPiI KidbKicTio
pedyoBuHH 0,5 MOJIB.

284%*. YV npobipky HakamaiiTe 3—5 Kpamneiab KOHIEHT-
POBAHOrO PO3UYMHY (heHOJIY i AomaBaiiTe KpamjasMui HACH-
yeHy OPOMHY BOAY A0 TOSBH OCany.

HanumriTe piBHAHEA peaknii 6poMyBaHHs deHOY, 3a-
3HauTe HA3By ocaay i 004MCIIiTE ITOro Macy 3a YMOBH, IO
Ha OpomyBaHH#A (eHONy KinbkicTio pedoBurum 0,5 Mo0ab
BUTpayYeHo 2 MOJb Opomy.

¥YBara! Ilicas po6otu 3 heHOJIOM peTeIbHO BUMHMTE

PyKM.

285%. 36oBraiiTe y mpobipui 0,5 M aminmiay i 3—4 ma
Bogu. Jlo opepskanHol emyiabcii gobaBisiiiTe Kpanasmu
KOHIIEHTPOBaHY OPOMHY BOAY IO YTBOpeHHs 6isioro ocany.
Hanumites piBHAHHS peaknii, Ha3BiTh PEYOBHHY, IO BHU-
majga B ocaf, i obumcaiTe KiJBKiCTH PEeYOBMHM OCaay 3a
YMOBH, IIIO aHIJIiH B3aeMOAigB 3 GPOMHOIO BOJL0I0 00’eMOM
200 My 3 MOJISAIPHOIO KOHIEHTpaIic 6poMy 3 MOJIb/JI.

pakmuuna povoma 5

Po3B’a3yBaHHe po3paxyHKOBUX 3a[av i Bripas

286. O6uucnaiTe 06’em okcuny xapbory(IV) (1. y.), mo
BULIAETHCA BHACIINOK CIIMPTOBOTO OPOMiHHS TJIIOKO3H,
sAKa YTBOPIOEThCA Iij yac rigponaizy 0,5 Moab caxaposu.

287. flka cinb 1 IKOI Macow YTBOPIETHCS BHACIILOK
ail Hagmumky xJjgopuaHol Kueaoru Ha 11,2 r saxiza?
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288. fIxa mMaca coJi yrBOpuThCS BHACHiMOK aii Ha 10 r
ripokcuay KaJilo po3umHy, skuid mictuts 10 r HiTpat-
HOI KucaoTu?

289. O6uuciiTh BiZHOCHY I'YCTUHY 32 BOJHEM OKCHIY
cyabpdypy(IV).

290. € posumnH, y skomMy Ha 1 Moab cyabdhaTHOI KHC-
Jotu npunazae 1 mMoias BogW. 3HAWUAITHL MacOBY YacTKY
cyabdaTHOI KHCJIOTH B IIOMY DPO3YMHI.

291. Ha igxwit HaTp Macoo 20 I mOAisJu PO3YUHOM,
axui mictutsb 60 r cynsdarTrOl KHcHOoTH. fIKa Cinb i AKOIO
KIJIBKICTIO PEYOBHHH yTBOPHJIACh Y IIOMY pasi?

292. O6uuncaiTe Macy 6e3BOAHOI CyJb(HATHOI KHUCIOTH,
AKY MoXXHa nobytm 3a pospaxyHkoMm 3 800 T cipuaHOoro
KOJIYeJaHy, B AKOMY MacoBa yacTka Cynbdypy CTaHOBUTH
45 %.

293. fAxa maca rameHoro BamHa HeoOXimHa mas g00y-
BaHHA 3 Hamatupy NH,CI crinekn amiaky, ckigbKH iforo
NnoTpibHO AJA OPUTOTYBaHHA 1 KI PO3YMHY 3 MAaCOBOIO
yacTKow amiaky 17 %?

294. fIxky macy oprodochary aMoHi0O MoXHaA AOOYTH
BHacJLMOK B3aemonil amiaky Mmacooo 50 xr 3 100 kr
PO3YMHY 3 MACOBOIO YacTKOI opTodocdaTHOl KHUCIOTH
75 %?

295. fdxnit 06’em amiaky (H. y.) MosKHaA H00yTH, HArpi-
Baroun 20 r xysopuay amosiio 3 20 r rifpokcuny KajabIiio,
SAKINO BUXijg #oro cranoButb 90 % ?

296. fIxka maca amiaky morpi6Ha qis qoOyBaHHA 5 T
PO3YMHY 3 MaCOBOIO YaCTKOIO HiTpaTHOI Kucaotu 60 %,
AKIIO BTPATH aMiaKy Ha BUPOOHUIITBI CTaHOBIAATE 2,8 % ?

297. YHaCIiIOK NPONYyCKAHHA CYMillli eTHJIeHY 3 MeTa-
HOM 4Yepe3 CKJISHKY 3 OpOMOM Maca CKJIAHKH 30iJIbIIH-
Jack Ha 8 r. Busmaure o06’em rasy (H. y.), 0 Ipo-
pearysas.

298. Ilix yac cuanoBaHds 1,3 I pe4HOBUHYU YTBOPUJIOCH
4,4 v oxcugy kap6ory(IV) i 0,9 r Bogu. I'yctuHa mapu
I[iel peYOBMHHU 3a BOJAHEM CTaHOBUTH 39. Busenite mo-
JeKyaApHYy GOPMYJY 1Ii€l COOJYKH Ta 00YHCIITH, YA BU-
crauuth 150 g xucHoO (H. y.) AXA cnaxoBaHHA 1 MOJb
i€l peYOBUHU.

299. fka maca oITOBOI KHCJIOTH BUTPAYAETHCA Ha
cliHTe3 35,2 I' eTUJIOBOI'O eCTepy OI[TOBOI KHMCJIOTH, AKIILO
BHXiJ OCTaHHBOTO cTaHOBUTH 80 % ?
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300. Ilig yac B3aeMoAil JBOBaJEHTHOI'O MeTasly Macowo
npubausso 20 r 3 Bomo BuAinmioca 5,11 1 BOAHIO
(2. y.). Busuaure B3ATHI MeTal.

301. HanmumiTes piBHAHHSA peakIiyl 3a cxeMaMH:

a) Si—> SIOZ - Na28i03 e H28103 = SlOz
0]

/
6) CH, — CH3Br — CHzO0H — HC\/ > HCOOH

H
B)* Ca0 — CaCy — CyHy — CgHg — CgHzNOy —
— CgHsNH,
r) Na,CO3 — NaHCO3 — COy — CaCOg — Ca(HCOgz); —
— CaCOgj
1) eTUJIeH — eTaHOJI — eTIJIOBHI ecTep OLTOBOI KUCJIOTH
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Lonatku

1. PO3IMIBHABAHHS HOHIB HEOPTAHIYHHX CITOJIVK

Karionu B po3unHax KHCJIOT, JIYTiB, coJleH

JIAKMYC 2
>
H'
MeTalu Y
L

JIyT, HArpiBaHHs
NHZ Yy rp

YepBoue 3adapBneHHst pO3UHHY

YTBOpeHHs BoaHIO H,

Bunainenns amiaky NHy

v

Ag* pommamacl Binnit cupanctuii ocan AgCl

v

+ M1
Na y noaym ! YopTe 3a6apBaeHHs MOIYM’s

v

K’ y noaym 1 dionerore 3a6apBaeHis MOMIyM’s

v

Ba?t  posummu3SO;  _ Bimuii ocan BaSO,

N

7t OH . Binmmit aparnuctuii ocaz,
” PO3UMHHMI Y HAUTHLIKY JIYT'y
AHiOHH B PO3YHHAX KMCIOT, JYTiB, COJIeH
CI posuMuu3 AR o Binmii cupuucthii ocan AgCl
Br posumnu 3 Ag' R JKoBTyBaTHil CUPHUCTHI Ocall
’ ” AgBr
I posdnm 5 > JKosTuit cupuncthit ocan Agl
2 o3uni 3 Ba’' o
SOj% B 2 > binuii ocan BaSO,

2-  posuunn kucnor, H' - Buainenus Byriekucnoro rasy
€2 Cco
2

H,SO; (konir.) 1 Cu

v

Z
2
v

Buninenns Oyporo razy NO,

OH‘ JIaKMYC

Cune 3a0apBneHHs PO3YHHY

v
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3. KJIACU OPTAHIYHUX PEUOBUH I ®YHKLIOHAJIbHI I'PYIIN

_

Kaac cnonyk ®ym<llpxi;)::nwa Hasga rpynu [Tpuknian
l"anoreHo- —F, —Cl, [anorenu C,H,Cl xnoperan
noXijHi —Bt; —I1 C(HgBr 6pomoGenson
CnuptH —OH Tiapokcnnbia |C,H;OH  eranon
1 penonu (rigpoxcun) |CH,;OH  rekcanon
| C¢H;OH ¢enon
. 0 :
Anbaeriau —CZ AnbaeriaHa
H
OITORMIT allbJierijl |
KapboHosi . AY Kap6oxcnibaa |CH;COOH  ourosa
KMCJIOTH ~OH ) (kapbokcHn)
Hirpo- —NO } Hitporpyna |CH;NO, nirpomeran
CHONTYKH 2
IlepBrHHi —NH Awminorpyna |CH,CH,NH,
aMmiHu S (I]CpBHHHa)v_“chinaMil|
Byrjesoani — — C,H4 CoHy,

O
CH—C%Z !
3 \H 1

e ey e

KHCI0TA 1
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4. B3AEMO3B’ 130K MIX JIESKUMHU ®I3UYHUMH BEJIMUHHAMU

PIBHAHHA JUIA BH3HAUCHHA

[ ®izuuna pennunna | [Nosnauenna disnunol BenHaRAN Onuunin ‘
KI/MOJb,
MonspHa M M= m r/MOJIb,
maca n 1 r/monb =
M =2Dy =107 kr/monb |
Maca m m=Vp, m=Mn Kr, T
pPEYOBHHH
_m V. ‘
KinbkicTb n M v, MOJIb {
PEYOBUHH N
H=—
N
3
2]
06’eM razy V v=" y=vn M, I
p
MosnspHuii Ve |y V. yp M M>/MOJIE,
06’em " " p 1/MOJTb
I'yctuna P _m, 5= M | xr/v’, e,
n' Vi r/n, r/mn
(14 rasis)
" M o
, BlllHOCHa. D p=Ll p=2%1
| rycTHHa rasis Py M,




PO3ITI3HABAHHST OPTAHIYHUX CITOJIVK

Hacuueni

3a CTaHOAapTHUX YMOB HE

BYJIEBOAHI

ETuniien, aleTuieH

v

BCTYMAIOTh Yy XiMi4Hi peakuii

po3und KMnO,

3HebGapBICHHA PO3UHHY
6pomMHa Boaa

v v

3uebaperieHHs GpPOMHOT BOAU

cymiumr HNO; Ta XosTyBara piauHa i3

Bensen H,S0, . 3amaxom ripKoro MHUraamo
“ (niTpobensen CsHsNO,)
[ JKHOM JKosTuii ocag CHI
Eranon 2 Y JYIKHOMY 2
cepeaoBHILL “
Cd
; ciToBurorosneHnii  CHHIH PO34HMH KOMMIEKCHOT
[ninepux Cu(OH
u(OH), s CIMONYKH
OpomHa BojJa (dioneToBUii po3uuH
denon P 2 —> P
KOMIUIEKCHOT CIIONYKH
Cu(OH),, HArpiBaliid Yepponnii ocan Cu,0
. amMiauHMH pO3YHH . .
Anbaeriau Ag:0 P Ocay cpibna («cpibHe
b 4
= > 3epKano»)
JlakMy C . 3abapBrieHHsS pO3uMHY B
- = o .
Kap6oHogi kncaotu METHIOBHH YepBOHUIi KOJp
OpaH)XeBHH
["moxo3a Cu(OH),, HarpiBaHHs .
- ~ P —> Yepaonwuii ocag Cu,O
npoda Ha amiauHHUi pO3YHH

lbEriIHy rpy ny<

npoda Ha
TiIPOKCHIBHI TPy nH

Kpoxmaib

Binok

Ocap cpibna («cpibue

Ag:0 > 13epKano»)

Cu(OH), 5y Cutiii po34MH KOMIUIEKCHOT
CMOaYKH
I .
> CuHe 3a0apBieHHA

Cu(OH), .

WwOH), > (dionerose 3abapBiieHHA

HNO; (koHL.)

> JKosre 3abapsreHHs

165



5. 'YCTHUHA PO3YHUHIB KHUCJIOT 1 OCHOB

HaBeneHo ckiiaj BOAHHUX PO3YMHIB, BUpPAaXEHHUH yepe3 Ma-
COBY HYacTKy W i MOJISIDHY KOHLEHTPALilO ¢ PO3YHHEHOT peyo-
BUHH, 3aJIe)KHO Bijl TYCTHHHM po3uuHy 3a TemrepaTtypu 20 °C
s takux pevyoun: HCI, HNO;, H,SO,4, KOH, NH;, NaOH

p, r/n , w, % ] ¢, MOMb/N p, rin { w, % ¢, mMomb/n
. 1380 | 6270 1373 |
. el , 1385 | 6372 14.01
‘ 1000 0,36 0,10 1390 | 64,74 14,29
. 1005 1,36 038 1395 | 65.84 14.57
L1010 236 066 |— —
L1015 337 0,94 1,80,
1020 439 123 ™ 00 T 026 . 003
1025 5.41 152 1005 | 099 0.10
1030 6.43 1,82 1010 1.73 0.18
1035 7.46 2.12 1015 2.49 0.26
1040 8.49 242 1020 324 034
1045 9.51 2.73 1025 400 042
‘ 1050 10,52 3,03 1030 475 | 0.50
P 1075 15,49 4.57 1035 | 549 0.58
1 1100 20.39 6,15 1040 624 | 0.66
1125 2522 7.78 1045 7,00 0.74
1150 30,14 9,51 1050 770 | 0.83
1160 32.14 1023 1055 8.42 091
L1170 34,18 1097 1060 913 0.99
1180 36,23 11,73 1065 9.84 1.07
1190 3832 12,50 1070 1056 1.15
1180 2521 1 3.03
‘ _HNO, 1305 4025 | 536
[ 1000 033 0,05 1500 | 6017 920
1005 126 0,20 1730 8025 14,16
1010 2,16 0,35 1815 90,12 16.68
1015 3.07 0.50 1824 9200 | 1711
1020 3.98 0,65 1831 | 9394 17.54
1025 4.88 0.80 1834 95,12 17.79
1030 5.78 0,95 1835 9572 . 1791
1035 6,66 109 [y
1040 7.53 124 Kol
1045 8.40 139 17 ro00 T 020 | 004
1050 9.26 1.54 1005 | 074 0,13
1055 10.12 1.69 1010 130 023
1085 15,13 2,61 1015 ‘ 1.84 0.33
1115 20,00 3.54 1020 238 043
1150 2548 4,65 1025 293 0,54
1180 30,00 5.62 1030 348 0.64
1280 4527 9,20 1035 4.03 0.75
1365 59.69 J 12,93 1040 458 0.85




Ilpooosxcennn

p, r/n

1045
1050
1055
1060
1065
1070
1075
1080
1085
1090
1095
1190
1290
1395
1510
1535

998
996
994
992
990

w, %
512
5,66
6,20
6,74
728
7.82
836
8,89

9,96
10,49
20,37
30,21
39,92
49,95
52,05

NH,
0.05
0,51

9.34
9,87
10,40

¢, MOnb/1
0,95
1,06
1,17
1,27
1,38
1,49
1,60
1,71
1,82
1,94

432
6,95
993
13,45
14,24

0,03
0.30
0,57
0.83
1,10
136
1,63
191
2,18
246
2,73
3,01
329
3,57
3.84
4,12
441
4,69
448
527
5,55
5,84

p, 1/n
922

¢, MONb/N

10,97
12,21
13,16
13.80
14,12
14,44
14,76

0.04
0.15
0,26
038
0.49
0,61
0,73
0.85
097
1.10
1,22
135
147
1,60
1.73
1.86
1,99
212
226
2.39
233
2.66
2.80
4,40
6.12
10,04
1430
17,75
18.26
18.78
1931
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183.
185.

168

BIAITIOBIJAI HA 3ABIAHHS JJIsA

CAMOKOHTPOJIIO
. (4) 188. He Bucrauuts
. m(CoH;OH) = 1,5 r 190. V(H,) = 16,8 n
. (2) 193. (4)
- (3) 194. (2)
. m(CgH,BrzOH) = 662 r 195. (1)
. (1) 197. m(SFg) = 6,5 r;
- (2) Dy, (SFg) = 73
. (3) 198. (3)
. (4) 199. (2)
. V(CH,0) = 60 n 200. (4)
. (1); (4) 201. (1)
. m(CH3COONa) = 6,8 r 202. (3)
. (3) 209. (2)
. m(ecrepy) = 84,5 r 210. (2), (3), (4)
. (2) 211. (3)
. (1) 225. (1), (3)
. (3) 226. (2)
. 80 %; V(CO,) = 5,6 n 227. (1), (3)
. (4) 228. CsH,,; 3 isomepnu
. 98 %; 90 % 229. (4)
- (2); (4) 232. CgHyy; s
. (1); (2) HeoNeHTaH H,C—C—CH,
: g; CH,
. Buxin (CgH;NH,) = 86 %  234. Isomepu (1) i (4); (3) i (7);
. w(S) =93 % (5) i (8); romonoru (1) i (6);
. C,HgOH (2) i (5).
. 5000 241. (3)
. m(HyS0,4) = 76,6 T 244. MosouHa i -
. V(HyS) = 4 M3 CH3———+CH<——Z)6<——O+~—H
. V(SO,) = 12,32 M3 -i’)—a('('ﬁ-
. m(S) = 790,6 xr 0
. (2); (3); (4) 245. Macnana CH;—CH,—C7 5
- (1); (2); (4) z OH
@) () CH3--$H—C\
. Tanit CHy H
. Kanbuin gg(l) g;, 8;
o j (- . 3
. a) HeUTpPOH 0:1, 252, (4)
6) HOSHTPOH e; 253 (é;
B) IPOTOH 1P; 54. (
g) enex;’rpoxlipf. ggg :?; (4)
" 3 . H
gli + on — jHe + 1T 257. Ca; samimeHnHsa
m(COy) = 275 r 258. CgHg; V(HBr) = 44,8 n



. 92 x[»x/Monb

. 3MiCTHUTBCA NpaBoOpyY

. a) jiBopyd4; 6) mpaBopyd.
. V(C,H,
. (2)

. (4)

. He Bucrauuts

. V(COy) = 40,32 n

) =11,2 n

. V(NH3) = 5,8 n
. V(COy) = 11,2 n
. m(ocagy) = 165,56 r

. n(ocagy) = 0,2 Moub
. V(COy) = 22,4 1
. m(FeCly) = 25,4 r

288.
289.
290.
291.
292.
293.
294.
295.
. m(NH3) = 823 xr
297.
298.
299.
. Sr

m(KNO3) = 16 r

Dy, (S0y) = 32
w(HZSO4) = 84,5 %
n(NaHSO,) = 0,5 moxn
m(Hy,S0,) = 588 1
m(Ca(OH)y) = 370 r

m(Caz(POy),) = 114 xr
V(NHj3) = 8,2 n

V(Csz) =6,4n
CgHg; ne BuCTAUMTH
m(CH3;COOH) = 30 r
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TIYMAYHUN CJIOBHUYOK

A6pasuBu (Big dpanu. abrasif — mnidyBanbHUIl, Bif
nar. abrado — sickob6mao0) — npupogHi abo 1wTydHi Mare-
pianu BHCOKOI TBepAOCTi, HAIPHKJIAJ aaMas, KOPYHJ, HaXKJaK.
3 abpas3uBiB BUI'OTOBJSIOTH MOPOWIKM (cycmensii), abpasuBHi
iHcTpymeHTH. IHIIA HasBa — abOpas3uWBHI MaTepiaau.

Arpukéna Teopr (cmpas)kHe npisBumie Bayep) (1494—
1555) — miMenwpkuil yuyeHu#, jgikap, ¢inocod. 3aiimaBcsa MiHe-
panoriero Ta Meranypriero. Brepiie ysaraJsHHUB JOCBij ripHH-
Yo-MeTaJypriiHoro BupobuuuTea y TBopi «IIpo ripuuuy cnpasy
i meTanyprimo».

Ankoréns (Bimg apab. anb kyxav — ayxe ApiOHUIT IOPOIIOK
cynbdiny ctubiro, skum dapdbysanu Bii). Ilisguime anxoronem
HA3WBAJHA PiAUHY, 1[0 YTBOPIOBAJACA B PE3YJIbTATi ITePEeroHKM
BHMHA.

Amopdamii (Bix rpeu. amopgoc — 6eapopmHMil) — cTaH pif-
KHAX 1 TBePAMX TiJ, 1[0 XapaKTepU3YEThCS HEBIOPSIKOBAHUM
PO3MilIeHHAM IXHiX MOJIEKYJI.

AnTucenntuuHuM (BiZ rpeu. ammu — IPOTH 1 cenmoc —
FHUJIBHUHE) — NPOTUTHHUJIBHHUMA, IO INIPOTHJIE THUTTIO, 3aTPH-
My€ PO3BUTOK MiKpo0OiB; 3He3apa’kyIOUHH.

BioremHMi#t — TakHi, 1[0 ITIOXOAUTH BiJl )KMBOIO OpPraHiamy
abo moB’ss3aHUi 3 HUM. BioreHHi eneMeHTH — 1e XiMiuHi ese-
mentu (C, H, O, N, S, P, ranoresn Ta geAki iHmi), 1o BXogATH
10 CKJIaAy OpraHiaMiB.

Tirpockomiuaui (Big rpern. zizpo — Bojora i ckonec — IUB-
JI}OCh) — TOM, 1110 BOMpae BOJOTY.

Tigpodixsamit (Bix rpeu. zidpo — Boza i ginio — mnr0bI0) —
3maTHHUN 3MouyBaTHcA Boow. [Jo rizpodimbHUX pevyoBUH Hale-
JKaTh, HAIIPUKJIAMA, IJIMHH, CHJIIKATH.

Tinpodo6auit (Big zidpo — Boma i rpem. @oboc — crpax,
’Kax) — He 3JaTHUN 3MouyBaTucA Boxow. Jo rizpodobuux pe-
YOBUH HAaJIeXkaTh, HAIpPHKJIaA, 6araTto merasniB, >XKHMPH, BOCKH,
nesiki mosiMepu.

T'mroko3a (Bifg rperm. 24M0K0C — COJIOAKHUH) — BUHOTpagHUH
YKOp, BYIJIeBOJ Tpynu MOHOcaxapujiB, GesdapBHi kpucranu,
COJIOAKI Ha cMak.

Henatypauia (Big Je.. i mar. natura — TpUPOJHI SAKOCTI,
€CTBO) — m030aBJIeHHs NPUPOAHUX BJIACTHUBOCTEH, 3MiHa NpH-
POAHMX BJIACTHBOCTEH 1 CTPYKTYpH OinKiB mijg BoamBom Gisud-
HUX 1 XiMiYHUX YHUHHUKIB.

Jumnoas (Bixg rpeu. du — ABa i noawoc) — cucreMa 3 ABOX
OlHAKOBHUX 3a abCOJIOTHOIO BEJIMYHMHOIO, ajie NMPOTHJIEKHHUX 3a

170



3HAKOM 3apsjiB, pPO3MillleHMX Ha NeBHINA BigcTaHi oguH Bif
OZHOTO.

ImeansHMi ra3 — ue ras, cCujaaMH B3aeMOAil MiXX yacTuH-
KaMHM AKOro MOXXHa 3HeXTYBAaTH.

IuriGitop (Bix nar. inhibeo — cTpUMYyIO, 3YIIUHAI) — PEYOBH -
Ha, KA CUOBIJIbHIOE Nepebir ximiunoil peakiil abo 3aynunse ii.

IlexTopans (Bif sar. pectus, ponoBu#t BigMiHOK pectoris —
rpyab) — IOKMHHA MeraliuyHa Ipukpaca. Binzoma y Crapopas-
HpoMy €runrti ta €Bpomni y 3anmisHomy Bili.

Hirmenr (Bix mar. pigmentum — dapba) — GapBHa peyo-
BUHA, OCHOBA (hapbu.

HoximenTun (Bix rpeu. noxni — Garato i nenmud — nepe-
TPaBJIEHHIT) — CIOJIYKa, YTBOPEHA B pPe3yJbTaTi B3a€MOAil TPEOX
i GinpIre MOJIEKYJ aMiHOKHCIIOT.

Pyx — me 3miHa B3araji; ycAKa B3a€EMOJiA MaTepialbHHX
06’eKTiB, a He JHUIlle IepeMillleHH.

Capkodar (Big rpem. copf — m’Aco, miIOTh i Yayog — mo-
JKMpay) — TPyHA, HEBeJHWKa TpPOOHHI 3 JepeBa, KaMEHIO Ta
iHmuX MaTepianiB, MpUKpamIeHa MAJIOBAHHAM, CKYJLITYPOIO.

Cuctema (Big rpen. ovoinio — Iine, CKJIajeHe 3 dac-
THH) — CYKYIHICTh YACTHH, NMOEJHAHUX CILJIBHOIO (PYHKIIEIO.
Peakniiina cucTeMa — CYKYIHiCTH ped0BHH, 00’€gHaHUX OAHA
3 OAHOIO0 CIIiJILHOIO B3Aa€EMOJIEIO0.

Cxkpan (Bixg aHri. scrap) — MeTajleBa CHPOBHMHA, Biaxoau
MeTaNypriiHux BUPOOHUITB, 1|0 BUKOPHCTOBYIOTHCA [ Ilepe-
NIaBJISAHHS YV MeTaJypriiHuMx medax; OpyxXT, SAKHH Iepenas-
JNAI0TH HA NPUAATHUI MeTal.

dapaon — Tutyxa uapiB y CraposaBapomMy €rumnri, a Takox
ocoba, AKif MPUCBOEHO LeH THUTYJI.

dapmauia (Big rpem. @QopuoKEld — JIKHM) — Hayka, IJ0
3adMa€EThCA BUIIYKYBAHHAM, BUBUEHHAM Ta pPO3pPOOGKOIO CIIO-
cobiB fo6yBaHHA, 06POOKH, BUTOTOBJIEHHA ¥ 30epiraHHA Jikap-
cbKHX 3acobiB, mpemapaTiB Ta MaTepiaJiB, III0 3aCTOCOBYIOThCH
y MeAUIMHI ¥ BerepuHapii, a TAKOXX NHUTAaHHAMH IX CTaH-
gaprusanii Ta KOHTpoJsiro. Pazom 3 ¢dapMakosoriero ckJiagae
HAyKy IIpO JiKH.

Ilexronoza (Bix nart. cellula — wigiTuHa, KOMipKa) — KJiT-
KOBHHA, BHCOKOMOJIEKYJISIDHUU BYIJIEBOJ, I'OJIOBHA CKJIAJ0Ba
060JIOHOK POCAMHHUX KJIiTHH.
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IMEHHHH ITOKAXKYUYK

Asoragpo A. 108

Beprno M. 34,151

Bepronne K. 105

Bepneniye M. 149, 150
Bynre M. A. 44

Byrnepor O. M. 94, 123, 124, 151
Benep @. 150

T'accenni II. 102

Teii-Jlroccax K. 106, 107
Fopbauescekmit 1. A. 58, 151
Haneron Tx. 94

Hemoxpir 101, 102

3inin M. M. 54, 151

Konsbe I'. 151

Kypnakos M. C. 106

JlaByasse A. 103, 104

Jle larense A. 145

Jlomorocoe M. B. 72, 94, 102, 103
Mengeneer II. 1. 94, 110, 111
ITapauensc T. 71, 72
ITucapsxescekuit JI. B. 137, 148
Ioniur JI. 116

IIpycr K. 104—106

®Dimep E. 62

IIPEIMETHHHU ITOKAXYUK

A
Axnenrop 115
Anbpering
MyYPpaIlIuHUHK
(dbopmansaerig) 19
OIITOBHUM
(aueransperig) 19, 21
Amian 51—56
AwmiHorpyna 51
AwmiHOokucmoTH  57—59
AmdorepHi
CHOJIYKH 58
Axinin 53—56
Aueratu 26
b
BesBigxigna
TeXHOJIOTiA 81
Binkn 60—64
KOJIBOPOBi
peaxuii 62
Beproniau 106
Bponinus 42
BpomyBanas 16, 17
Byranon 8
B
BaaeMHu# BIIUB
aToMiB 17
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Bignosnennsa 21, 22, 137
BigHoBHUK 137
BigsocHa ryctuHa

rasis 109
BryTpimaa enepria 143
Bonokna

HaTypaJbHi 64

CHUHTETHYHI 65

INTYYHIL 65
Byriaesonu 40—51

r

TanorenyBanHs 138
Il'eneTuunwnii 38’ a3ox 29, 149—152
Tigparauis 29, 139
Tigponia 140

6inkiB 62, 63

JKUPIB 36, 37

KPOXMAaJIo 47

ecrepiB 31

1LeJII0JI031 50
TlinpyBanusa 21, 139
TI'nikoren 47
I'ninepun 12-—-14
I'nroko3sa 40—42
T'omonoriuauit pax 7, 8, 19, 23, 24
T'omonorisa 66
I'pyna

aJpJerigaa 19

TiIPOKCUJIbHA 10

kapbokcunbHa 23



nentTuaHa 59
¢dyaxnionansHa 10

it

HanbroHigu 106
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Ilepioquyna cucrema XiMi4HHX eJleMeHTIB (10Bra ¢popma)

§ I'PYIIU EJEMEHTIB
S
[‘.j 1A ITA 1B IVB Vb VIb VIib VIIIB Ib 116 IITA IVA VA VIA VIIA | VIIIA
=
§-CJICMCHTH
=
1.0 40
1 H He
Tiapores  Teni
0 4
P-CIIEMEHTH
& »
b9 9.0 10,8 12,0 14,0 16,0 19,0 20,2
,] Li | Be B | C| N | O | F | Ne
A Bepunia Bop Kap6ou Hitporeu Oxcurex ®nyop Heow
3 4 5 6 7 8 9 10
2300 243 27,0 28,1 310 32,1 355 399
;| Na | Mg Al | Si | P | S | Cl | Ar
Harpiit Marwin d-eneMeHTH Anomii | Cutniuin ®ocpop | Cynsdyp Xnop Aprow
11 n <+ —p 13 14 15 16 17 18
391 40,1 45,0 479 509 52,0 549 559 589 58,7 63,5 65,4 69,7 72,6 749 79,0 799 83.8
a1 K Ca Se Ti vV Cr | Mn | Fe Co Ni Cu | Zn | Ga | Ge | As Se Br Kr
§ Kani@a ; Kansuin Ckanpii Turan Bawanin Xpom Masran Depym KoBanst Hixon Kyripym Uunx lanii epmaniit ApceH Cenen Bpom Kpunton
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
85,5 876 889 912 929 959 99) 101,1 102,9 106,4 107,9 1124 114,8 118,7 121,8 127.6 1269 1313
si Rb | BSr Y Zr | Nb | Mo | Tc | Ru | Rh | Pd | Ag | Cd | In | Sn | Sb | Te I Xe
: Pyﬁwﬁ - CTpORLK Irpiv LnpKoHiA Hio6in Monifaex TexHewii PyTenin Ponift Nanagaiit AprexTym Kanmiit Iupin Cranym Crubii Tenyp foa KceHomn
4 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
13297 1373 138,9 178,5 181,0 183,9 186.2 190,2 192,2 195,1 197,0 200,6 2044 207,2 209,0 (209) (210) (222)
61 € | Ba | La* | Hf | Ta W Re | Os Ir Pt Au | Hg Tl Pb Bi Po At | Rn
Heai Bapii ; Nawran Tadmiin Tawran Bonudpam Penin Ocmin ipnajis MNnarusa Aypym Mepxypin Tanin Mnombym BicmyT Nonowini Acrar Pagon
55 56 57 72 Gl 74 75 76 77 78 79 80 81 82 83 84 85 86
(223) {226) (227) (261) (262) (263) (262) (265) (266)
.1 Fr Ra | Ac**| Rf | Db Sg Bh Hs Mt | Uun
Dpaniiin Pagin AXTUHIR Pesepdopain By6win Cuboprin Bopin racii MaWTHepin YHynHiniv
87 88 89 104 105 106 107 108 109 110
f-enemeHTH
140,1 1409 1442 (147) 1504 152,0 1573 158.9 162,5 164.9 1673 168.9 173,0 175,0
#| Ce Pr Nd | Pm | Sm Eu | Gd | Tb Dy | Ho Er | Tm | Yb Lu
Uepin Npaseoaum Heoaum Mpomerin Camapi Esponii Faponiniia Tepbin Aucnposin Fonbmin EpGin Tynin |Yep6iﬁ Noteuin
58 59 60 61 62 63 64 65 66 67 68 69 70 71
2320 (231) 238.1 (237) (244) (243) (247) (247) (249) (252) (257) (258) (259) (260)
%% | Th Pa U Np Pu Am | Cm | Bk Cf Es Fm | Md | No Lr
Topin MpoTtakTuHin Ypau HentyHin NnyToxii Amepuuiit Kiopii Bepxnin KanidopHiin | EAHWTERAHIA Depmin Menaenesin Hobenin Noypexcin
92 91 92 93 94 95 96 97 98 99 100 101 102 103
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