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OIIBITHh CUCTEMBI BJIEMEHTOBD,
OCHOBaHHOH HA MXb ATOMHOMD BEC'k M XHMHYIECKOMDB CXOACTBE

Ti=50 Zr=90 7 =180
V=351 Nb=94 Ta=182
Cr=52 Mo=96 W=186

Mn =55 Rh=1044 Pt=1974
Fe =56 Ru=1044 Ir=198
Ni=Co=359 Pd=106,6 Os =199

H=1 Cu = 63,4 Ag =108 Hg = 200
Be = 9,4 Mg=24 Zn = 65,2 Cd = 112
B=11 Al=274 ?7=68 Ur=116 Au=197?
C=12 Si=28 ?2=70 Sn=118
N=14 P=3l As=75 Sb=122 Bi=210?
O0=16 S=32 Se = 79,4 Te = 128?
F=19 Cl=355 Br = 80 I=127 ,
Li=7Na=23 K=39 Rb =854 Cs =133 Tl = 204
Ca =40 Sr = 87,6 Ba =137 Pb = 207
?7=45 Ce =92
?Er = 56 La =94
7Yt = 60 Di = 95
?In = 75,6 Th = 118?

JI. Mennenkernb

TMepuinit BapianT cucteMu ximiunux enementiB . 1. Menge-
neesa (1869 p.)
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AK KOPUCTYBATHUCA NIIPYYHHUKOM

IOHI JPY3I!

Bu cranm Bxe mecaruxkiacHukamu. [Ilo X dekae Ha Bac y
Kypci ximii?

VY 10 xnaci nmpogoBXyBATHMETBCSI CUCTEMATHYHE BHBYCHHSI
XiMIiYHHX €JIEMEHTIB Ta IXHIX CIOJyK, posmnouare y 9 kmaci. Bu
BXC O3HAMOMMIIUCS 3 €IEMCHTAMH-METAIaMH, a TeTiep BUBYATHU-
MeTe eJIEMEHTH-HEeMETAJIM Ta AEesKi IXHI CIONYKH, 110 MAaloThb
BAOXJIUBE 3HAYEHHSI Y MPOMUCIIOBOCTI, CUILCHKOMY TOCIONAPCTBI
i moOyTi. ;

BaxxmBo, 10 MiAg yac BUBYECHHSI TAKOTO €JIEeMEHTa-HeMeTa-
ny, sk KapboH, BM HOBima€Tech, 1110 caMe HOTO aTOMH 3[aTHi
3’€¢AHYBaTUCh OOWH 3 OOHHM 1 YTBOPIOBAaTH JIAHLIOTH abo
KUTBLISI, BJJACTMBI OPTaHIYHUM CITOJIYKaM.

Ile o3Hayae, 10 Ha BAC YEKAE O3HAWOMICHHs TaKOX i 3
OpraHiYHMMM peYOBMHAMM. Bu ni3HaeTech mpo iXHIO pi3HOMa-
HITHICTb i 3HAQYEHHSI y HABKOJMILIHBOMY CBiTi. 3pO3yMi€Te 3Ha-
YEHHSI OPTAHIYHHUX CIMOJYK Yy JXKMTTENISUIBHOCTI OPraHi3MiB i
NEPEKOHAETECh, 1O NMPUHLMIOBOI BiAMIHHOCTI MiX OpraHi4YHH-
MH i HEOPTraHIYHMMHM PCYOBMHAMM HEMAE.

[Ilo6 monermmTH po3yMiHHSI i CIIPHSITH KpalllOMy 3aCBOEH-
HIO MaTepiayly MiApyYyHUKA, aBTOPU palsTh BaM:

1. ITin yac poboTH 3 MiAPYYHMKOM HABYAILHUH Martepia
BHBYANTE MOCIIIOBHO, HE TpOMNycKalyu mnaparpacgis, 1106 He
MOPYLIYBATH JIOTIKH 3HAaHb, 10 BUKIANAIOTHCS.

2. MakcuMyM yBarm TIpHUAUISINTE TEOPETHYHUM ITMTAHHSIM,
Toni BaM Oyde Jieriie 3acBOIOBATH ONMMCOBHII MaTepiays. Ake
BHBUYCHHSI TEOpil — HE caMOLiUIb, a 3acid, 10 ToJeruye posy-
MiHHSI MaTtepiainy.

3. ¥V TekcTi migpyyHMKa 3yCTPiYalOTLCSI 3AITUTAHHSI, CIIPSIMO-
BaHi Ha BUKOPHMCTAHHS Yy Mi3HAHHI paHille HaOyrux 3HaHb. He
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BapTO HEXTYBaTH HHMH HABITh TONi, KOJU Y MOJANBIIOMY TEKCTi
MOXHa 3HaiiTH BiamoBigb. CrpoOyiiTe BiINOBICTM Ha 1Ii 3aIlH-
TaHHS caMocriiiHo. Ile nonomMoxe BaM 3po3yMiTH i Kpailie yCBi-
JOMUTH HOBi 3HAHHSI, SIKMX BH HaOyBaeTe.

4. Hamaraiitecs XiMiuHMIiI €JIeMEHT, 11O BHBYAETHCS, 3aB-
XKIW XapaKTepH3yBaTH 3a TICBHUM IUJIAHOM, HaIlpUKIIA:

a) CMMBOJ eJleMeHTa, MOoro BiTHOCHA aTOMHA Maca (OKpyrT-
JIcHA), Miclle y IIepiomudHill CHCTEMIi: IPOTOHHE YHCIO (TTOpSi-
KOBMH HOMEp), HOMEp Iepiony, HOMEp TpyIH, TOJIOBHA UH
nobiyHa miarpyna;

6) OymoBa aToMa eJleMeHTa: 3apsif sopa, 3arajibHa KUIBKICTh
€JICKTPOHIB, KUIbKICTh €JICKTPOHHHX HIApiB 1 HYKJIOHHE YMCIIO;

B) €JICKTPOHHA KOHdQirypalisi atoma i rpadidyHa eJeKTpOHHA
¢dopmyna;

T) MOXJIMBI CTYIICHI OKMCHCHHS CJICMCHTA;

) dopMyIa HAMBMILIOTO OKCHAY, XapaKTep WOro BIacTHBOC-
Teil, pIBHAHHSA peakuiii, gKi IATBEpIXYIOTh IependavyBaHi
BJIACTHBOCTI OKCHIY;

€) MOXJTHBICTh YTBOPEHHSI JieTKoi crmonyku 3 limporeHow.
®opMysia 11i€1 CHOMYKH 1 CTYIiHb OKMCHEHHS eJieMeHTa B Hill;

€) BMICT i TOIIMpPEHHS e€JICMEHTAa B TIPHUPOXdi, BiIOMi BaM
anoTpoItHi Moaudikalii Horo.

5. BuBuarouu Opra”HiyHi peYOBMHHU, 3BepTaiiTe yBary Ha
iXHIO OyIOBY, HasBHICTh (PYHKUIOHANBHOI TPYNH SIK TOJIOBHOIO
dakTopa, 10 BU3HAYAE BJACTHBOCTI OPraHivYHOI CTIONYKH.

6. IIpocTy peyoBHMHY i CKIamHY TaKOX XapaKTepHU3yHTe 3a
TIEBHUM TUIAHOM, HAIPHKIIAL;

a) Haspa peYOBMHM, XiMidyHa dbopMmyna;

6) BiTHOCHA MOJICKYJISIpHA Maca (e MOXJIMBO);

B) CTPYKTYpHA Ta elleKTpoHHa (popMynu (e MOXITUBO);

T) THI XiMi9HOTO 3B’SI3KY;

I) THII KPHCTATYHHX #PaToK, MpOocTopoBa Oynosa (e MOX-
JIUBO);

¢) bi3MyHI BIACTHBOCTI;

€) XiMiYHi BJIACTHBOCTI;

XK) 3aCTOCYBaHHsI PCUOBHMHH;

3) moOyBaHHS B JabopaTopii Ta B TIPOMHCIIOBOCTI;

M) BIUIMB Ha 300POB’Sl MOAWHU i JOBKULIS.

7. OmnanoByIOUM 3MICT MiAPYYHHKA, 3BCPHITH yBary, IO
XiMmizalia (BUKOPHCTaHHS PCYOBMH, XiMIYHUX ITPOLECIB, XiMid-
HHX METOHIB) Ja€ 3MOIY PO3B’SI3yBaTH 0araro rocrioflapchbKUX
npobiieM i BOHA X, XiMizalisi, MOpoIXye npobiaeMHu, OB’ sI3aHi
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3 HeraTUBHUMH (aKToOpaMM 1HOAO 3[I0POB’Sl JIOOAWHH i CTaHY
HaBKOJMIIHBOTO  TIPUPONHOTO  cepedoBuia. Hawmaraiitecs
3pO3yMiTH, 1O n0o6pe, a mo mnoraHo. IliApydHHUK BaM y IIbOMY
IOTIOMOXE.

8. [linpy4HWK MICTHUTh AOAATKOBY iH(OpMAllilo, SIKA TICHO
MoB’si3aHAa 3 BUYyYyBaHMM MarepiajioM. BoHa cripusie rimbiioMy
pO3IIIANY HESIKUX IUTAHb, ale NMOAAEThCs METUTOM, 00 11 Bimo-

- MOCTi HEOOOB’SI3KOBi /ISt 3aCBOEHHS. Pa3oM 3 THM He mo36aB-
nisiite cebe MOXJIMBOCTI O3HAWOMMTHCS 3 IOBATKOBOIO iHGOp-
Malli€lo, SKIIO IIKJIYETECh NP0 PO3LUIHPEHHS BIACHOTO XiMi4HO-
TO Kpyrosopy.

9. Hampukinii maparpadiB HaBOASTECA 3alIMTAHHS, BIIPABH,
3amadi (3ipoykol0 * TO3HAYEHi 3alMTaHHA, BIpasH, 3amadi
MABUINCHOI cKiamHocTi). HaMaralitecs BHKOHYBaTH SKOMOTA
6inplie 3 HUX. 3a iX JONIOMOTOIO BH 3MOXETE IIEpPEeBIpUTH, YH
NPaBWIBHO 3PO3yMild HAaBYAJbHUM MaTepiall, YA 3aCBOLIH HOro
¥ 4M BMi€Te HUM KOpHCTyBaTtuch. [IpaBMJIBHICTh pO3B’SI3aHHS
PO3paxyHKOBHX 33aJa4 TIEpeBipsIidTe 3a BiAMOBIIAMH, HABEICHH-
MH HampUKIiHLI ITAPYIHUKA.

10. fAximo BaM MOTPIGHO TIpHrajaTH 3abyre Y¥ MOBTOPHUTH
BUBYECHE, 3BEpTaiiTech A0 iMEHHOIO Ta IPEAMETHOIO TOKAXYH-
KiB, pO3MIIIIEHUX TaKOX HATIPUKIHII IMiAPYYHHKA.

baxkaeMo BaM ycimixiB y HaBYaHH]!
Aemopu



MPABUJIA NOBEAIHKN YHHIB
Y KABIHETI XIMII

VYunui 30008’s3ani:

1. Bxogutn no kabiHery Ximii i ylabOpaHTCBHKOI TUILKU 3
JIO3BOJIy BYMTEJIS.

2. BxonuTtu B KabiHeT i BUXOOUTHU 3 KabiHeTy CMOKiiHO, 1106
HEHApOKOM He TEePEeKMHYTH XIMiYHUH TIOCyl, TIpWIALASI YH
CKJISIHKM 3 PEeaKTHBaMH, 1O CTOSITb HA CTOJAX.

3. 3aiimMaTi B KabiHeTi 3aBXIU OfHE i Te came poboye Micle
¥ He MEepeXOoNUTH Ha iHlle Micue 6e3 103BOIy BUMTENSI.

4. TlinTpUMyBaTH YHCTOTY i TNOPSIHOK Ha CBOEMY pobo4YoOMy
Miclli, MUTH 32 cO00I0 XiMIiYHUI TOCY.

5. Ilin yac poboTm He TpUMaTH Ha JaOOPATOPHOMY CTOJIi
Hivoro 3aifBoro. Ha HbOMY MOXyTb 6yTH TMiIpPy4HHK, 36ipHMK
3ana4, NOBIIHMK, 30LUMUT i MHUCHMOBE TPUJIALIS.

6. Bci mocmin BMKOHYBATHM CaMOCTIMHO, KpiM THX, SIKi 3a
BKAa3iBKOIO BYMTEJISI BUKOHYIOThCSI mapaMu abo rpymaMu 3 3 —
4 yyHiB.

7. He mouumnHat po6GOTy, HOKH HE TNEPEeBipeHO, YH € Bce
HeoOXimHe ISl AOCIiAiB, i HE NMPOAYMAHO TOCJHIIAOBHICTL BUKO-
HaAHHSI KOXHOTO 3 HHX.

8. IIpawoBaTn cuastay, WBUIKO, ajle 6e3 3aiiBOI KBAILJIMBOC-
Ti, mig yac poOOTH OOTPUMYBATH THILI.

9. 3anucyBaTH B 30LUMTI Xil BUKOHaHHsSI pobOTH, criocTepe-
XCHHSI, pPIBHSIHHSI BMKOHAHMX peakliif, pPOOMTH BHUCHOBKH
BiIpa3y X ITiCJisi BUKOHAHHS JOCJIdY.

10. JI6aitmmBO cTaBUTHCS N0 objamHaHHSI KabiHery.

11. JloTpuMyBaTHUCsI TIPaBWJI KOPHUCTYBAaHHSI BONOIPOBOMIOM,
ra3oM, CJCKTPUYHUM CTPYMOM, HE€ BIiOKpHUBAaTH KpaHH I He
BMHUKATH CJICKTPUYHI Npwiagu 6e3 morpedu.
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2. JlorpuMyBaTHU IpaBWJl HAarpiBaHHs, TOBOIXEHHS 3 peak-
TUBAMH, XIMIYHHM TIOCYIOM, JIAOOPaTOPHUM OOIaqHAHHSIM.
3HaTH 3anmobiXHI 3aXONM I Yac poOOTH B KabiHeri XiMmil.

13. 3HaTu Micle3HaxXOMXEHHS B KaOiHeTi anTedkul, NPOTH-

TIOXEXHUX 3ac00iB i BMITH HUMHM KOPHUCTYBaTHCS B pa3i TIOTpe-
om.



NPABWJIA TEXHIKU BESMNEKU
nia YAC POBOTU B KABIHETI XIMI|

1. IIpamoiite B KabiHeTi XiMii 060B’43KOBO B XanaTi.

2. Bynpre MakcMManbHO OGepeXHMMHM T Yac BHKOHAHHS
Oyab-AK¥MX NpakTHYHHX pobir. Ilam’sralite, o HeoxaitHicTs,
HEYBAaXHICTh, HENOCTATHS OOI3HAHICTh i3 BMACTHBOCTAMH peyo-
BHH, 3 SKMMH TIIDOBOIMTBCS pobOTa, MOXYTh CHPHYUHUTH
HEINACHUH BHUMAIOK.

3. Buxonyiite TUIbKM Ti XiMiYHi JOCIiIM, $IKi Y3TOMXEHO 3
yuHTeneM, Iin #oro HamismoM abo HarisanoM ja6opaHTa.

4. YBaXHO YHTaifTe €THKETKY Ha IOCYIHHi 3 PEYOBHHOIO,
Ky GepeTe nysi mocnimy. BimkpmBiom mocyaMHy, He KiamiTh
NpoOKy Ha JIabOpaTOpHHI CTiN
60koM, a craBTe il TaK, fK
300paxeHo Ha Maj. A.

5. PeaxktuBHM g mocninis
6epiTh JHUIe B THX KiTBKOCTSIX,
SIKi 3a3HaY€Hi B iHCTpYKILil.

6. fAxao B iHCTpyKuii He
3a3Ha9€HO, SKY Macy 4YH
Man. A. Tak norpi6Ho craButh.  06’eM peakTHBy Tpeba B3STH,
TPOOKY, BIIKPHUBINK CKILSHKY 3 TO CyXy pe4YOBHHY Oepith y

PEAKTHBOM TaKili KiTbKocTi, 106 BOHa
BKpWIa JHile AHO mpobipku, a po3unHy —He Ounbuie 1/6 ii
o6’eMy.

7. Hannviiok y3sToro peakTHBY Hi B IKOMY pasi He 37IMBaii-
Te (He 3cumaifTe) Hasal y MOCYNMHY, Ae BiH 36epiraBcs. Moro
IO3BOJISIETHCS 3/IMBATH (3CHIIATH) Y CHENHANbHI CIIITHKH.

8. Hanupaloun po3umH, MOCYIMHY 3 peaKTHBOM 6GepiTh Tax,
mo6 eTHKeTKa CIpSAMOBYBaTach y O6iK [OJNOHi, 3HiMaiire
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KpaIutio 3 Kpalo WMiku nocyaunu (Man. B), 6o pimuHa crika-
THME TIO CKJIy, IICyBATMME E€THKETKY, MOXE MOMIKOIMTH LIKipy
PYK.

9. TMocynuHy, 3 9KOi B3SUIM DeaKkTUB, Bilpa3dy 3aKpuiiTe
KOPKOM 1 TTIOCTaBTE Ha MiCLE.

10. Ilin yac HarpiBaHHS PO3YMHIB y IpoOiplli KOpHCTYHTECH
NEpeB’SIHUM TpHMayeM. YBaXHO CTEXTe 3a THM, IIO6G OTBip
npobipku 6yB cripaMoBaHUii y 6iK Bix Bac i iHIIMX IPaLIOIOYHX,
60 piIMHA BHACHIZOK ICpETpiBaHHA MOXE BHKHMHYTHCS 3
npobipku.

Man. B. 3niMaHHA KpaILTi Maiu. C. Po30Opu3kyBaHHS pifHHE Hif
pimMEY 3 WIMHKHM TTOCYIHEH 9ac HaJAMBAaHHS B IIOCYIHHY

11. ITix yac HarpiBaHHSA PIIHH CTeXTe, 06 He NeperpiBain-
csl CTIHKM IOCYAMHM Haj pimvHOI (OCOO/MBO, KONHM PilvHM
Masio), 60 NpH MOTPAIUIAHHI Ha MeperpiTe CKIO Kparneib PiluHu
NOCyAMHA MOXE TPiCHYTH.

12. Ilo6 yHMKHYTH TieperpiBaHHs, HiKOIM He Harpisaire
npo6ipKy Juiue 3HH3Y, a PiBHOMIpDHO mporpiBaiiTe BCIO Mpodip-
KY, BECh I BMICT.

13. He sarnspaiite B mpobipKy, B fAKili HarpiBac€TbCcs PiiUHA,
i He HaxwigiiTecs Hal JIOCYAHMHOIO, B SIKY HalWBaeTbcsA Oynb-
ska pinuHa (ocob6imBO imka), 60 HEMOMiTHI OpHM3KM MOXYTbH
moTpanuTH B o4i (Man. C).

14. Hisxi pe4oBHHH He NMpoOyHTe Ha CMak.

15. Hioxalite Bci pe4oBHHH 00epeXHO, He HaXWIAHUTECS Hanl
MOCYIHHOIO i He BOWXAWTe NMOBHMMH TPYAbMH, a CIIPIMOBYHTE
o cebe mapy 4d ra3 pyxamu pyku (Mai. D).
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16. Bynbre ocobmuBo o0bGepexHi
mix 4yac poboru 3 syramu. Ilortpan-
JISIHHSI HaBiThb PO30aBNCHUX PO3YHHIB
JYTiB B OYi MOXE€ IIPM3BECTH [0
TOBHOI BTPAaTH 30py. SIKilIO pO3YMH
JIyITy TOTpaluB Ha pPyKH, HEraHo
3MHUTE HOr0 BEJIMKOIO KUIBKICTIO
BOAU 1O 3HUKHEHHS BiIYyTTSI MWJI-
KOCTI.

17. Bynbre nyxe obepexHi Takox

E - mix yac poboru 3 kucnoraMu. Ocob-
Man. D. Tak norpi6Ho muBo Gepexith oui. B pasi mortpan-
HIOXaTH PEYOBUHM JISTHHSI PO3YMHY KHCJIOTH Ha PYyKH

TaKOX HErafHO 3MHuiiTe MOro BeJu-
KOIO KUIBKICTIO BOIH.

18. ByabTre ocobnmBo obepexHi min yac poboTH 3 HArpiBHH-
MH TIPWIaTaMH.

19. Tapsiui mpeaMeTH cTaBTe Ha KepaMiyHy IUTMTKY a6o
CHeLiaIbHY TiICTABKY.

20. BinnpaubsoBaHi peaKTUBH 3/IMBaiiTe y paKOBHHY (THcst ix
HeHTpami3auii), a UiHHI PeakTHBH — Y CHELIAJIbHUM XiMIYHMI
TIOCYA. .

21. Ilicnsi s3akiHYeHHs1 poGoTH TpHOEPITH CBOE poboue
MicLe, BiIKIOYiTh BOAY, BUMKHITh €JIEKTPOHATPIBHI TIpHIaay i
00OB’SI3KOBO PETEILHO BHUMMIITE PYKH.

22. He xnagmith cBOi CHiaHKM Ha JabopaTopHi CTONM it
HIKOJIM HE BXMBAaWTEe Xy B XiMiYHOMY KaOiHeTi.

Y pasi newacrnozo eunadxy
Hezaiino 36epmaiimecs 0o e4umean!

12



Posain |

SArAJibHI BIAOMOCTI NMPO EJIEMEHTMU-
HEMETAJIM TA iXHI CMOJIYKH

OKCUIEH | CYJIb®YP

§ 1. 3ATAJIbHA XAPAKTEPUCTHUKA
OKCHI'EHY I CYJIb®YPY

IcTropuuni Binomocti. IIpo icTopilo BiIKPUTTSI KHMCHIO, MOJiE-
KYJIH SIKOTO CKJIAHaloThesi 3 eleMeHTa OKCHIeHy, BH JOBiIaaucs
me y 8 xnaci. Temep osHaiioMTecsi 3 AESIKUMM iCTOPHYHHMMH
BIIOMOCTSIMH TIPO CipKy, 10 CKJIamaeTecs 3 eneMeHTa Cynb-
dypy.

Cipka Bimoma moouHi 3 AaBHix-maBeH. JlerenmapHui nas-
Hporpeubkuii moer lomep, sikmit xuB Mix XII i VIII cr. mo
H. €. i BBAXAETLCSI aBTOPOM emnmidyHuX noeM «Dmiama» i «Opiccesi»,
3a3Havae, 10 CipKa 3aCTOCOBYBAIACH AJISI KYPiHHSI TIiJl Yac pesi-
riiHux obpsimis. BoHa BXommna O CKJIady CJIABHO3BICHOTO B
icTOpii CTApONAaBHLOTO CBITY rpeLbKoro BorHiwo. CexperoM iioro
BUTOTOBJICHHSI BOJIOJUIM TPELbKi Lapi MPOTSITOM YOTUPBOX BIKiB.
VY 941 p. nin crinamu Laprpany 6yno 3HuIIEHO PIOT KHUIBCHKO-
ro kus3s [rops. Jlitonucens, po3MmoBinaoyy Mpo 10 Mo, 3a-
3Hayae, 110 IpeKH IyCKaaM BOTOHb, HiOM GnucKaBKy Ha HeOi,
sIKa CrayioBasia BOiHIiB Iropsi, Yepe3 110 BOHM HE 3MOIVIM IONO-
nat rpekis. IIpo HaiiaBHillle 3HAMOMCTBO JIIOAMHM 3 CipKOIO
CBIIYMTH i TIOXOIXCHHS ii HasBM (Bil caHCKpUTCHKOTO' crioBa
«cipa», 10 O3HAYAE CBITIO-KOBTHH).

OxkcureH i Cynsdyp — enemenTd VI rpynu nepionuyHoi cu-
CTEMH, HaJIeXaTh JO TOJIOBHOI MiArpyIH.

® 3a NoJIOXEHHM, siKe 3aiimMaloTs OkcureH i Cynsdyp y rmepioauaHiin
cucTeMi, oBrpyHTyiite 6yIOBYy IXHIX aTOMIB i 3aIMILITH CJICKTPOHHI
dopMmyH.

1
Canckpum — crapoiaBHs MoBa T
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Enexrponna Gynosa. IIlo X BHOHO 3 €NEKTPOHHMX dopmyn
Oxkcureny 15°25%2p" i Cynsdypy 1522522p53s%3p%, sixi BM moiiHO
3anucanu?

Bonu moxasyiors, mo B aromax OxcHreny i Cynbdypy Ha
30BHILIHBOMY €JICKTPOHHOMY 1IaPi MiCTHTECS TIO 6 €JIeKTPOHIB X
TIKPECTIeHe B eNIGKTPOHHNX (OpMyIax, 7 — HOMep 1apy) — np*.
B atomax OkcureHy 1i 6 30BHIlIHIX €lEKTPOHIB PO3MILIYIOTBCS
Ha opbiTansx ABOX TMNIB —s i p (ooHa s- i Tpu p-op6iTai):

P
ANRE
O n=2 [N
3a paxyHOK JIBOX HECTIAPEHHX p-CJIEKTPOHIB aTOM Okcureny,
SIK TIpABWJIO, YTBOPIOE Ba KOBAaJICHTHi 3B’s13Ku. [Ipn upomy BiH

-2 2
BUSIBNISIE CTYMiHb OKWCHeHHs -2, Hanpukman H,0, Fe,O;,
=2 -2
H,SO,, NaOH.

Y crionykax 3 HaleJIeKTPOHETATHBHILIHM eleMeHTOM — DyopoM OKCHIeH
BUABIAE TO3UTHBHHA CTYIIHb OKMCHEHHS, HANPHUKIAX y (UIYODHMII OKCHIeHy
+2 -1
OF,.

ICHYIOTB CITOJNYKH, 10 MiCTATH 3B’A30K OKCHreH—OKCHIeH (0—0), Ha-
+1 =1 +2-1
NPHKIIA TIEPOKCH TiPOreHy H,0, a6o mnepokcun 6Gapiio BaO, . Cryniup

OKHCHEHHSI OKCHIeHY B TaKMX CIIOJIYKAX JAOPiBHIOE, K BBAXKAETHCH, —1.
+
OKcHreH MOXe BUARIATH CTYITHb OKMCHEHHS +4, HATIPHKIAJ B O30Hi 0, (002).

Ha Binminy Bin OkcureHy, sikuii MicTUTBCS y apyromy
nepiofli NepioNMYHOI CHCTEMH i EJNEKTPOHM B MOro aromax
PO3MIlLIEHi Ha BOX €JIEKTPOHHMX IIapax (a eJEKTPOHH APYToro
mapy —Ha s- i p-opbitansx), Cynshyp MIiCTHTBCSI y TpeThOMY
nepioni. Lle osHavae, mo enexTponu B artomax Cynbdypy
PO3MIILEH] HA TPHOX EIEKTPOHHMX 1Lapax, a eJEKTPOHH TPEThO-
IO 1Apy MOXYTh PO3MIlllyBaTHCh Ha S-, p- i d-opbiTansax (sxio
aToM nepebyBae y 30y1KEHOMY CTaHi).

Orxe, Ha BinMiHy Bin atomMa OkxcureHy atom Cymsdypy
(i3ompoBaHmif, XiMiYHO He 3B’SI3aHMI) Ha 30BHIIIHLOMY eJieK-
TPOHHOMY 1LIapi Ma€ BUTbHi op6iTazi, Ha SIKi MOXYTb IepeXoau-
TH CJIEKTPOHM TiA 4ac 30yIKCHHS aToMa, KOJM i3 3aTparolio
AesIKOl eHeprii BilbyBaeThCsl PO3NAPOBYBAHHS ENIEKTPOHHHX nap
JUISl YTBOPEHHS XIMIYHMX 3B’SI3KiB 3 iHIIMMM aTOMaMM.
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Takum gunoM, B aToMi Cynbdypy eneKTpOHH Ha 30BHill-
HBOMY €JIEKTPOHHOMY 1Iapi MOXYTh PO3MilllyBaTHCS TaK:
d

)4
s MK OCHOBHUM
165 n=3 T¢ CTaH aToMa
p d
STt
S n=3 N 36yaxeHi
CTaHU
d aToMa
)4
AN
S n=3 |71

Arom Cynbdypy, B sIkoMy € 2, 4 a60 6 HeCTIAPEHHX EEKTPO-
HiB, MOXe BHSIRISITH y CIIONYKAX CTYIiHb OKMCHEHHSI —2, +4,
+6.

2 44 +6 +6 +6
Hanpuxnan: H,S ; SO, ; SO;; H,S0,; Na,SO,.
Atom Cynbdypy mnopiBHsSHO 3 atoMoM OKCHIEHY Mae
Gumblmii paniyc (4omy?) i BHSIBNSIE MEHLIY €eKTPOHETATHB-
HICTb.

® IloscHiTh, SIK BH PO3yMi€Te IOHATTS «pajiyc aTtoMa». Bix woro
3aJIeXaTh PO3MipH atomis?

® IIpuranaiire, mo Take exeKTpoHeraTMBHICTh. ITopiBHsiiTe eeMeHTH
Okcnren i Cynsyp 3a esekrpoHeratusHicTio. O6rpyHTYiftTe il
BiIMIHHICTb.

3aBAaHHA ANs CAMOKOHTPOIO

1. SIxe micie y mepiogmuHiit cucreMi exeMeHTIB 3aitMaioTs OKCH-
red i Cynepyp? Sk 1e mos’s3aH0 3 GyIOBOIO iXHIX aToMiB?

2. YuM BiIpisHAETBCS OCHOBHMI craH atoMa Cynebypy Bix ioro
306y/DKEHOro cTaHy?

3. Iopisusitre GynoBy atoMmiB enemeHTiB OKCHreHy i Cynsdypy,
3a3HayTe IXHi CIIUIBHI i BiAMIHHI O3HAKH.

15



4. YoMy CTyIiHb OKUCHEHHS —2 3[aTHI BUABISTH aToMH OKCHTeHy
it Cynsdypy, a cTymiHb oKUCHeHHsI +6 — TUIbKu atomu Cyishypy?

5. Harmmmnite dopmyma  crmionyk  Oxcuredy Ta Cynshypy 3
Kansiiem, Kamiem, AmoMiHieM. 3a3HayTe CTYIiHb OKMCHEHHS KOXHO-

IO 3 €JIEMEHTIB 1 Ha3BH CIIOJIYK.

§ 2. IOHATTA PO AJIOTPOIIIIO. O30H

XiMi4Hi eNeMECHTH Yy BUIBHOMY CTaHi iCHyIoTh y dopmi
NPOCTHX pedoBUH. Tak, eneMeHT OKCHTeH YTBOPIOE [IBi IPOCTI
Pe4OBHHH — KHceHb O, Ta 030H O;.

® [lIpurapaiire, mo sBiIsE co60I0 KiceHb O,, SIKi XapaKTepHi BJIACTH-
BOCTI BiH Mae€, JUISi 9YOr0 BUKOPHUCTOBYETHCS i SIKYy pOJIb Bijirpae y

TPUPOJTI.

Oso0n. S0 Ha KHCEHb MONIATH ENEKTPHYHHMM DPO3PSIOM,
TO 3’SIBISIETBCSI XapaKTePHMI 3alax CBIXOCTI — yTBOPIOETBLCS
Ta30TMoNiOHMI O30H:

30, & 20, AH = 283,6 K]Ix.

KuceHbp mornuMHae eHepriio i NepeTBOPIOETLCS HAa O30H, a
O30H CaMOBUIBHO PO3KJIANAETHCS, YTBOPIOIOYH KHCEHb.

O6uaBi mpocti pevorHH — KuceHb O, i 030H O; — yTBO-
PEHI ONHHUM i THM CaMHUM XiMiYHHM eJleMeHTOM — OKCHreHoM,
a BJIACTUBOCTi Y HMX pi3Hi (Tabn. 1).

fiBuLle iCHYBaHHA XiMIYHOro eneMeHTa y Burns-
Ai ABOX abo KiNbKOX NMPOCTUX PE4YOBUH, PiSHUX 3a
BnacTuBocTsaMM i Gy0BOIO, HA3UBAETLCH aNoOTPO-
nielo, a cami NPoCcTi PeYOBUHU — ANIOTPONHUMM
dopmamu (Mmogudikauiamu).

Orxe, xucenb O, i o3oH O; — anorponHi Gopmu enemenTa
Okcureny.

[lopiBHsiHHA BIacTHBOCTeH KHcHIO O, it o3oHy O, 3acBin-
Yye, 110 OKMCHA AKTUBHICTh O30HY BHIIa, HiX KHCHIO. Hanpuk-
Jlal, BXE 3a CTAaHOAPTHUX YMOB BiH OKHMCHIOE Oarato ski
MaJIOAKTHUBHI NPOCTi peYOBHHH (Cpibno, pTyTh TOWIO):

8Ag + 20, = 4Ag,0 + 0,71
16



Tabauya 1. BAacTHBOCTI KMCHIO ¥ O30HV

IIpocti peyoBHHH
BnacTHBOCTI NMPOCTHX PEYOBMH
KHMCECHb O30H
ArperaTHMif cTaH 3a cTaHjap- las las
THHUX YMOB
Komip BeabapBHuit Cumiik
3amax bes zamaxy Pizkmii,
CBOEPITHUIA
Posuunnicts (y 100 06’emax 3 06’emu 49 o6’emiB
H,0 mpu 20 °C)
I'ycruHa rasy 3a H. . 1,43 r/n 2,14 r/n
Temmepartypa KUITiHHS -193 °C -112 °C
Temmneparypa IutaBIeHHS =219 °C -192 °C
®DizionoriuHa mis Heorpyitrmit | yxe orpyitHuMit
XiMigHI BJIACTHBOCTI OKHMCHHMK JlyXxe CWIbHUIA
OKMCHHUK
PeaxkiriitHa 3maTtHiCTh Bucoka Jyxe BHCOKa

IlinBMieHa OKWCHA 3[ATHICTb O30HY (MOPIBHSIHO 3 KMCHEM)
TIOSICHIOETBCSI HU3BKOIO €HEpTi€lo BinpuBy atomMa OKCHIEHY Bil
Moniekynu o30Hy O;, i B peakulisix OKMCHEHHSI OepyTh y4acThb
caMe 1i atomu OKCHIeHy.

3BepHiTh yBary Ha ¢isiosioriuny Ail0 030HY: BiH OTpYHHHI
IUIsl IIOAMHM, TBapuH i pocnuH. HeBenumki KOHUEHTpallii 030HYy
B TIOBIiTPi CTBOPIOIOTH BIYYTTSI CBiXOCTi i pa3oM 3 THM BIMXaH-
Hsl TIOBITPSI HaBITh i3 30BCIM MO0 KOHLICHTPALIEID O30HY BH-
KJIMKA€ TIOAPAa3sHEHHSI IMXAJbHMX LWISXiB, Kallenb, OJIOBOTY,
3aMaMOPOYECHHSI, CTOMJICHICTb.

IIpote 030H Moxe GyTH He JMlIE WKIUTMBAM, a i KopHC-
HHM.

3acrocyBaHHS 030HY 3YMOBJIEHE WOIO BHMHSITKOBUMH OKWC-
HHMMH BIACTUBOCTSIMH. O30H BUKOPHMCTOBYETBLCS TSI O30HYBaH -
HSl MHUTHOI BOAM, 1O 3HAYHO eEeKTHBHIllE, HIX XJIOPYBAHHSI;
IUIsl 3HELIKOIXKCHHSI NMPOMMCIIOBHX CTIYHMX BOJ; BHOLTIOBaHHSI
TKaHHH, MiHEpaJILHUX Macell; K Ae3iH(piKylounii 3acib y Mequ-
LIMHI; SIK OKMCHHUK PAaKETHOTO TaJMBa.

17



Pons o30my B 30epexenni xutra Ba 3emni. Biis nosepxwi
3emiti 030HY Mano. Moro xoHueHTpauis y TIOBITPi KOJIMBAETHCS
(BHOYI MeHIIa, BOeHb Ginbiua). BiiTKy i HaBecHi Horo B noaiTpi
y 3,5 pasa Ginblne, HiX y3uMKy i Bocenw. Ham mnomspHumm
YacTMHAMM 3eMJIi BMIiCT O30HY B MOBITPi BHIIMMH, HIX Hal eKBa-
TOPOM, B aTMOc(epi MIiCT — BHILHI, HIX y CUIBCBKIiH MiclieBoc-
Ti. 3 BinganeHHsIM BiI TNOBepXHi 3eMJi KOHUEHTpallisi O30HY
30UIBIIYETBCS 1 JOCATAE MAKCHMyMY Ha BHcoTi 20—25 kM. Tam
YTBOPIOETBCSI TaK 3BAHUM 030HOGUI wap.

O30HOBHMI 1Dap Bilirpa€ 3HaA4HY POJNb Yy 30EpeXeHHI XUTTH
Ha Hawiil ruiaHeti. BiH 3aTpuMye HaMOUTbII 3ryOHY VIS JHOAM-
HM, TBAPUH i POCIIMH 4YacTHHY yibTpadioneroBoi pamianii CoH-
1, sIKa CIIPHYMHIOE OHKOJIOTIYHI (PaKoBi) 3aXBOPIOBAHHS IIKi-
pu. OKpiM TOro, O30HOBHM 1IApP pa3oM 3 BYIVIEKHCIMM Ia30oM
CO, normHae iHdpadepBoHe BUTpoMiHIOBaHHs' 3emmi i THM
caMuM 3anobirae ii oxonomxeHH0. Tak 030HOBMM wap 3ab6e3-
neyye 30epeXXeHHsI XUTTSI Ha 3eMIIi.

BuHHKae 3amMTaHHA, 3BiIKH X GepeTbcs 030H B armocdepi i K came BiH
3aXMIIA€E Hac.

O30H YTBOPIOETBHCH Yy BepXHiX Iapax arMocdepH BHAC/AOK ITOITIMHAHHS
KHCHeM YJbTpadiosieToBoro BHIIPOMiHIOBaHHA COHLA:

O,+hv > 0+0
O0+0, » Oy

KpiMm TOro, mommHalouM NMpoMeHHCTy eHeprilo CoHus ((POTOHH), MOJEKy-
JIM KMCHIO TNepexoisiTh y 30y/keHHMH cTaH (IMOMiYeHO 3ipoyKol0) 1 Ml yac
JITbIIOl B3aEMOJIL 3i 3BUYAHHMM KMCHEM TAKOX YTBOPIOIOTH O30H:

0,+hv - 0
0,+0, » 0;+0
0+0, » 0,

O30H, L0 YTBOPHMBCS, Oroprae 3eMimo 3 yciX GOKiB. Ajle MOJIEKYJIH 030
iCHYI0Th HeloBro. BifGyBaeThcsi 3BOPOTHA peaxilii (POTOXIMIYHOIO po3
O030HY, fiKa, BJIacHe, ARIE€ CO00I0 NMOIMMHAHHA O030HOM (DOTOHIB:

O;+hv - 0,+0

Orxe, B arMmocdepi iCHYe ILHMKI O030HY — 30aJlaHCOBAHE YTBOPEHHS i
po3kiajx Horo. PesynsraroM iCHYBaHHS LIbOTO LMKIY € IEPETBOPEHHS YJIBTpa-

; Ingppavepeore 6UNPOMIHIOBAHHA — 1le¢ HEBHAMMi eJISKTPOMATHITHI XBWI,
LIO iX BMIIDOMIHIOE HarpirTe TUIO (TEIUIOBE BHIIPOMIHIOBAHHA).

4 DomoxiMiynuii poskaad — e npouec, WO BiTOYBaE€THCH I BIUIMBOM
CBiTJIA.
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(ioneroBoro BumnpoMiHIOBaHHA COHLIL Ha TEIUIOBY eHepriio. Ajile Ui Hac
TOJIOBHA «3aciiyra» O30HY IOJArae B TOMY, IO BiH, <«KepTBYIOYH C0O0O0IO»,
TOIIHHAE YNbTpadiosieToBe BUMPOMIHIOBAHHSA i THM CAMHM He JIOITYCKAa€ BHCO-
KxoeHepreTHuHi (oronn CoHus no 3emi.

O30HOBHMIf 1Iap He € cTabiTbHUM. BiH MOXe CaMOBUTLHO TO
30UIbLIYBAaTHCh, TO 3MEHIIYBAaTHCh Hall TIEBHOIO MiICLIEBICTIO MO
KinbKa pasiB Ha pik. ITin BrmBoM npupoanux dakropis (doto-
XiMIYHOTO PO3KJIally, BUBEPXCHHSI BYJIKAaHiB, 3HAYHOTO TEpeMi-
LUEHHS BEJIMKMX TOBITPSIHUX Mac), a OUIBIIOI0 MipoIo il BIUIM-
BOM 3a0pyNHEHHSI HABKOJMIIHLOIO CEPENOBHMINA BiH 3a3HAE
PYIHYBaHHSI, BHACJIIOK YOIO YTBOPIOIOTBCS TAaK 3BaHi «030H0GI
dipku», SIKi 36UTBIIYIOTH YIbTpadioNeToBe HABAHTAXEHHSI Ha BCE
XHBe Ha 3emui.

[IpHYHHOK TEXHOTEHHOTO! pyIHYBAaHHSI O30HOBOTO INApy €
3a0pyaHEHHSI aTMOCcepH OKCHAAMH HIiTPOTEHY, HasBHICTb SIKMX
y 20 pa3siB 36UIbLIYE TOKCHYHICT 030HY. Tak, MacoBe BHKMIAH-
Hi B arMocdepy BHXJIONMHUX TIasiB pPeakTHMBHUX JITaKiB, IO
MICTTh OKCHIOM HITPOTEHY, pYiHye O30HOBMM 1ap. OKpim
TOTO, BUKOPDHCTaHHSI XJI0po- i (IyopOBMICHUX pedoBuH (¢peo-
HiB) y XOJOAWIbHHX MAlIMHAX TAKOX CIPHYMHIOE PyHHYBaHHS
030HOBOTO 1apy. Amke (GpeoHH, SIKIIO NMOTPAIUISIOTH B aTMO-
cdepy, pearyioTh JiMlIe 3 030HOM, 60 BITHOCHO iHIIMX PEYOBHMH
BOHHM iHepTHi. BHacninok mporo Hax MicLEBICTIO MOXE YTBOpH-
THCSI «O30HOBA JipKa».

Han Ykpainoio (OKpiM MiBIEHHOI YaCTHHM) 3arajIbHUI BMiCT
030HY 3a ocTaHHi 20 poKiB 3MeHIIMBCS Ha 6 %, i yrBopwiacs
aHomanbHa’ 30Ha. Bam mpo me cmim nam’statu! Oco6MBO
Hebe3neyHa «030HOBA AipKa» BIITKY. ¥ Liel nepion Ayxe rnorep-
nalTh 04i, TOMy Tpe6a KOPHCTYBATHCSI COHLIE3AXHCHHMH OKY-
nsipamu. Bapro yrpuMyBaTHcs i Bin 3arapy, o6 He 3alUKOIMTH
LUKipi.

® Ik BM ramaere, YOMy KMCEHb i O30H, IO CKIAJAIOTBCS 3 OIHOTO i
TOI0 CaMOIo XiMIYHOIO eJIeMEeHTa, MAIOTh Pi3Hi BIACTHBOCTI, TOOTO
y YoMy MOJIrae CyTh aJOTPOITLii?

AnoTpomisi KMCHIO # O30HY 3yMOBJIEHA PI3HOKIO KUIBKIiCTIO
aTtoMiB OKcHMreHy B Monekysax pedoBuH — O, i O;.

1 5 ¥ . .
Texnoeennuli — TOM, 1O OB’ SA3aHHI 3 BUPOOHHYOIO JiSUTHHICTIO JIIOIMHH.
2 AHomanvhull — TOM, 1O BUIXWICHHMH Bill HODMH.
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[Ipore Gymae it iHWa npuyKMHA anoTpomii — pi3Ha CTpyKTypa
KpHCTaliB. 3 TaKMM THIIOM alOTpOMNii BH O3HaWOMHUTECs Ha
MPUKIANi CipKH.

Cipka 3a cTaHIapTHUX YMOB — KpHXKa KPHCTATIYHA pedo-
BHHA XOBTOro Kosbopy. Ilorano npoBoauts Temnory i He
(IPOBOAUTE CJICKTPHYHOTO CTPYyMy. Y BOAI HE PO3UMHSIETHCS,
Kpalle pO3YMHSIETBCS B ACSIKMX PO3YMHHMKax (y cipkoByriemi
CS,, Gensewi, erepi Ta iu.).

I B po3unHax, i B Kpucranax
CipKa CKJIQNAETLCS 3 LMKIIiY-
HUX MoJekyn Sz, ski 3a
dopmMoI0  HaramyloTb KOpOHY
(Man. 1). Ane B Kpucranax wmi
Man. 1. @opma MoJeKy!l CipKu MOJI-CKleH.MO)KYI'b 6yTu ymako-

BaHi MO-pPi3HOMY.
Axio Monexkynu posraino-
BaHi IUUIBHO, YTBOPIOETHCS aloTporHa ¢opMa pombiuna cipka.
MeH1 1winbHe ynakyBaHHsI MOJEKY/ CHPHYHHIOE BHHUKHECHHS
IHILIOI anoTponHOi hOpMH — MoHoKAINKOT cipku (Man. 2).

Pisma GymoBa  Kpucranis
poMOIYHOI I MOHOKIIHHOI cip-
KM 3yMOBJIIOE Pi3Hi iXHi (izuy-
Hi BimactuBocTi. Jlesiki 3 HHX
HaBOAMTLCST Y Tabmui 2.

Axio cipky posmiaBuTH i
LIBUAKO OXOJOAUTH, YTBOPIO-
ETLCSI 1€ OHA AIOTPOITHA
dbopma:  mracmuuna  cipka —
KOpHYHEBa ryMonofibHa Maca.
lit MoxHa wHamatm O6ynab-siKoi
dopMu, HaBiTH pPO3TATHYTH B
HUTKy. Lls1 BiactuBicTs T1UIAC-
THYHOI  CipKHM  TIOSICHIOETHLCS
THM, 110 BOHAa HE MICTUTD
MOJNIEKYN Sg, a CKIANAETLCSI 3
NOBI'HX JIAHLIOXKIB aTtoMiB Cynbdypy.

S S S S S S
/ N/ N7 N/ N/ N/ \
S S S S S

Man. 2. Kpucramiyxi (popMu Cipku:
a — poM0iyHa; 6 — MOHOKJIIHHA

Ili sursarononibHi NaHIWIOXKH 6GeanagHO NepervIyTaHi Mix
cobomo. Ilin yac po3TSIryBaHHS BOHM PO3NPSIMISIIOTECS, 4 SIKIIO
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BIillIYCTUTH — 3HOBY CKpy4yloThcsi. L[MM TNOSICHIOEThCSI enac-
THYHIiCTh HaHOi ¢opMHU. AJie TUlacTMYHA cipKa AyXe HecTiiika,
LIBUAKO 3arycae, TBEpAHE, CTa€ KPHMXKOIO i NMEePEeTBOPIOETLCS HA
poMOiyHYy.

Orxe, y CipKM € IBi OCHOBHIi aoTpomnHi ¢hopmMu: poMbivHa i
MOHOKJIiHHA. OOMABI BOHM CKJIQNalOTBCS 3 MOJEKyn Sg, a
PI3HATECSI KPUCTAIYHOIO Oyq0BOIO.

Taéruys 2. BnacTusocti poMOiuHOT | MOHOKJIIHHOT CipKH

BiracTMBOCTI ITPOCTHX Cipra
PEYOBMH

poMbiyHa MOHOKJTIHHA

Kourip JIMMOHHO-XOBTHIA Buio-xoBTHif,
Maibke Ge3bapBHMIA

T'ycruna 2,07 r/CM3 1,96 r/cm3
Temrtiepatypa 112,8 °C 119,3 °C
TUTARIICHHS

Y npupoai 3ycTpiyaioThCs HAMOUIBII CTiMKi aJOTPOITHI
dopmu. Tak, o cxiany 3eMHOI aTMOChEPH BXOOUTH KHCEHB, 60
MOro MOJIeKy/IM CTiMKillli, HK MOJIEKYJIM O30HY.

@ 3ranaiire, sSIK YTBOPIOETECS B arMocdepi 030H, i oBrpyHTyiite iforo
3HaYeHHS. Y YOMY BM BOAvYaeTe IMOABIKHY POJIb O30HY B IIPUPOIL —
HOro KOpHMCTH i 1IKomIy?

Cipka 3ycTpiyaeTbcsi B IPHPOZi Y BUTBHOMY cTaHi (camopon-
Ha Ccipka), a TAKOX Yy BUIVISII Pi3HUX CIONYK — CynbdiniB MeTa-
JiB, cynbdatiB TOLIO.

Jlabopamopna poboma 1

O3HallOMJIEHHS 3i 3pa3KkaMu CipKu
Ta ii NnpMpoaHUX cnonyk

PosrnaHbTe BUAaHi BaM 3pa3ku Cipku Ta i NPUPOAHUX CRONYK.
[na KOXHOro 3 Hux 3sanuwite y 3owwut: 1) HasBy, 2) XiMiuHy
dopmyny, 3) arperatHuii cTaH, 4) konip, 5) TBepAiCTb.

Bu posBimanuch, mo B NpHUpOAi AyXe TNOLIMPEHi CHOJYKH
Cynbdypy 3 pisHnMH Metanamu. Barato 3 HUX € WiHHUMH py-
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namu: PbS —cBuHueBmit 6muck, ZnS — uuHKoBa o6MaHKa,
Cu,S — minamit 6muck, FeS, — 3anisumii komyenan, a6o mipwr.
INommipeni B npuponi i iHmi Minepamm Cynbdypy, B OCHOBHO-
My cynbdatu Kampuiio i Marsilo. [Toxmagu crnionyk Cynshbypy €
B Vkpaini (JIeBiBchka o6nacts), Typkmenictani, Itanii, SInonii,
CIIA Ta iH.

3aBoaHHA ANs CAMOKOHTPOJIO

6. IIlo Take aJOTPOIiS i YMM IOSCHIOETHCS ICHYBAHHS DIi3HHX
anoTporHux ¢opm?

7. Illo coboro sBiIsE 030H 3a craHmapTHuX ymoB? Jle BiH 3acTOCO-
BYETBCH?

8. Cxapakrepusyiite BimoMi BaM anorporHi dopmu Cyasbdypy i
3a3HavTe, sIKa 3 HUX HalfcTilKimia.

9. Vuacrizok posknany Gepronerosoi comi KCIO; (xnopar Kaiio)
3a HasBHOCTI okcuay Manrany(IV) nobyro xucenn o6’emom 6,72 1
(. y.). Maca BUTpadYeHoOl Ipu I[BOMY GEPTOJIETOBOI COJIi CTAHOBUTH

(a) 24,5 1; (B) 245 1,

©) 2,45 1; (r) 0, 245 r.

10. KyceHb BHIUISETHCS INX 9aC TEPMIYHONO PO3KIAJAHHS DALY
crionyk. SIxuro B3sTH 1Mo 0,5 MOJB TAKMX CIIONYK, SIK OKCHJ[ MEpKY-
pito(II), mepmaHranar karilo, GeproseToBa cilb, HiTpaT Kauiio (mepe-
TBOPIOETHCS Ha HITPUT Katilo KNO,), To HalfGirbia KUTBKiCTE pedo-
BHHM KWCHIO BUIUIMTECS ITiJ{ YaC PO3KJIAJIAHHS

(a) HgO; (8) KCIO;;

(6) KMnOy; (r) KNO;.

11. MakcumanbHa Maca O30Hy, fKa MOXe yTBopuTHCS 3 16 T
KHUCHIO, CTAHOBUTH

(@) 12 1; (B) 24 1;

) 16 1; (r) 32 r.

§ 3. XIMIMHI BJIACTHBOCTI KUCHIO I CIPKH

Bu BXe 3HaeTe, 1110 KMCCHb — QYXE peakUiiHHO3qaTHA pedyo-
BuHa. BiH pearye 3 6ararbMa MeTaaMH, HeMeTalaMH i 6araTbMa
CKJIAHHMH PEYOBHHAMH, BHSIBISIOYH BIACTHBOCTI CHJIBHOTIO
OKHCHHKA.
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@ SIxi croyKu yTBOPIOIOTECSA ITifl Yac B3a€MOJii 3 KHCHEM: a) BOJHIO;
6) amominiio; B) Metay CH,? Hammnire piBHAHH® peakuii, 3a-
3HAYTE Y KOXHOMY 3 BMIIQJKIB CTYIIiHb OKUCHEHHS €JIeMEHTIB Ta
OKWICHHMK i BITHOBHUK.

XiMiYHa aKTMBHICTL CIpKM TakoX JAoBoni BHcoka. Ilpm
HarpiBaHHi BOHa pearye MaibXe 3 yciMa enemeHTamu (y dopmi
TIPOCTHX PEYOBHH) i 3 OaraTbMa CKIATHMUMH PeYOBHMHAMM, BHAB-
JITI09H TIPH IIbOMY RIACTHBOCTI $IK OKMCHMKA, TaK i BITHOBHHKA
(nopiBHgiiTe 3 KHCHeM), 60 Iyd Hel XapaKTepHi SK IIO3HTHBHI
CTyTieHi OKMCHeHHd (+4, +6), Tak i HeraTmBHMiA (-2).

1. B3aemonin 3 meTtanamu. Cipka K THTIOBHIf HeMeTal B3ac-
Morie 3 GaratbMa MeTadamy (OKpiM 30Ji0Ta), YTBOPIOIOYH CYb-
dinn. Tak, SIKINO BCHMAaTH MOPOINOK Midi Y pOSIJIABIEHY CipKy
(Main. 3), To BinOyBaeThCA peakuisi 3 YTBOPEHHSIM YOPHOTO CYJIb-
dbiny xynpymy(I) i BUAUIEHHSIM BEJIMKOL KUIBKOCTI TEIUIOTH:

2Cu + S = Cu,S
ITicns modaTKy peakilii CIIMPTIBKY BiCTABJISIOTE.

@ Cipka 6e3ocepeIHbO CIOMYIaETECA 3 3ali30oM, IIMHKOM, HATPIEM,
amoMidieM. Harominte piBHAHHS IHMX peakiliit i 3a3HAYHe HAa3BH
PEYOBHH, III0 YTBOPWIHMCS.

2. B3acMozis 3 meMeTAnaMm.
Cipka 6esnocepenHbO B3aEMoOJic
3 yciMa HeMmerasamMu (OKpiM
Wony it asory). Peaxuii Bin6y-
BalOTbCA NPH HarpiBaHHi:

S +0,=S80,1

H2 + S = st T
3acrocypamua.  Hait6imsima
Maca CipKHM i NPHPOOHHX CY/Ib-
¢imiB BUTpadaeTLCHd Ha BHPOO-
HULOTBO cyaxbaTHOI KHUCIOTH.
Cipka BHKOPDHCTOBYETHCA i B
iHIOHX Tauy3daX XiMiYHOI IIpo-
MMCIOBOCTi: i1 HOOYBaHHA
cynsdiris Na,SO; i Ca(HSO,),,
IO BHKOPUCTOBYIOTECS B JIET-
R Kii TIpOMHMCNOBOCTI, Cymbdinis
Man. 3. Boaemonin mini i cipku  Na,S, CaS, BaS @ wIKipsHOTO
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BHPOGHMIITBA, BHTOTOBJICHHS JIOMiHOMOPIB (PEYOBHH, 3aaT-
HUX cBiTHTHCS). CipKy 3aCTOCOBYIOThH Y BHPOOGHULUTBI 6apBHU-
KiB, TYMH, YOPHOIO TIOPOXYy, CipHHKIiB, JIiKiB, BHKOPHCTOBY-
I0Tb 1i i B CUTbCHKOMY TOCTIOAPCTBI Jisi GOpOTHOM 31 MIKiAHUKA-
MH.

3aBAaHHA ANsi CAMOKOHTPONIO

12. SIxi xiMiYHi BJIACTMBOCTI XapakTepHi I KHCHIO i Cipku?
HaBegiTh piBHSIHHS BIIITOBIIHUX peakiliii.

13. TTopiBHsifTe B3a€MOJII0 BOIHIO 3 KHMCHEM i cipkoio. Y domy
IOIOHICTD 1 BIIMIHHICTE IIMX peaxilii?

14. Hamuuiite piBHSHHS peakuiif CipKu 3 KHCHEM i IIMHKOM. SIKy
pOJIb BiJlirpa€ cipka B OJHIi 1 B Apyriit peakiisx?

15. SIxwmif T XiMiYHOTO 3B’s13Ky y crioiykax Cynshypy 3 Merana-
Mu?

16. YoMy KuceHb BUSARISE OKUCHI BIACTUBOCTI, a CipKa, SIK OKHMC-
Hi, TaK i BiIHOBHi?

17. Hasenitsh KUIbKa MPUKIIAIIB PIBHAHB peaKiliif, sKi 3aCBiIIyIOTh,
0 Y KHMCHIO OKHCHI RIACTHBOCTI BHUSIBISIIOTHECS CWIBHIIIC, HIX Yy
CIpKH.

18. SIxuro 31 r 3ajiza B3acMoJli€ 3 CipKOIO 3a YMOBHM, IO MacoBa
YacTKa BUKOPUCTaHHSA 3ali3a cTaHoBUTH 90 %, TO B pe3yibrarTi peaxiiii
YTBOPIOETECS CyIb(din depyMy Macoio

(@) =12 ; (B) ~44 1

©6) ~221; (r) ~88r.

19*. Maiouu aHAJOTIYHY €JICKTPOHHY KOH(Irypaliilo 30BHIIIHBOIQ
1Iapy, aToMu XiMivHMX esieMeHTiB OkcureHy i ITosoHilo pisko Bimpis-
HSIIOTBCS OMH BiJl OJHOTO 3a BJIACTUBOCTAMM. SIK BM rajiacre, YuM 1ie
MOXHA IMOSICHUTH?

§ 4. OKCHJIH CYJIb®YPY

Cynbdyp yTBOpIOE ABA KHCIIOTHI OKCHIOW: OKCHA CYIb(y-
py(IV) SO, i okcun cymsdypy(VI) SO,. PisHmit KirbkicHuii
cxinan Monekyn (i pisHa ixHs1 OymoBa) 3yMOBIIOIOTH BiIMiHHI
BJIACTUBOCTI ILIUX PEYOBHH.

Oxecun cymsdpypy(IV) SO, (miokcun cymsdypy, cipuncTmii
ra3z) —ue Oe3bapBHmii Baxkuii raz (y 2,2 pasa Bax4umii 3a
TIOBITPSI), 3 PI3KMM 3amaxoM, 1O BHUKIHMKae Kauwens. Heropio-
yuii. Jlyxe nerko po3umHsieTbesi y Bofi (B 1 1 Boau mpu 20 °C
posunHseTscst 43 1 SO,). Ilopsin 3 «pi3MYHUM» POZUHHEHHSIM
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OHOYACHO BiOYBa€TbCS XiMiYHA B3a€EMOJISI — NPHETHAHHS
MOJIeKy/l BoaH (rimpatauist) 1o MoneKyn okcuay cyasdypy(IV)
SO,, BHaCHIOK YOTO YTBOPIOETHCSI CyabiTHA KucnoTa. Bodnuii
posuun SO, nasueacmovcs cyavimnoro Kucaomor, CIIpOILEHA
dopmyna sikoi H,SO,;.

HacripaBii OCHOBHa Maca pPO3YHHEHOTO SO, mepebysac B po3umHi y
riipaToBaHii ¢opmMi SO, -nH,0. Tlin yac OXOJIOJKEHHSI PO3YMHY MOXHA
BHIUTMTH KPHCTAH MPHOIM3HOTO CKIIALY SO, - 7TH,0. Jlume HepeJMKa 4acTH-
Ha MOJIEKYJl po3unHeHoro SO, B3a€MOJi€ 3 BONOIO 33 CXeMOIO:

80, + H,0 & H,50,

Cymbditha xmcmora H,SO; —ayxe HeTpHMBKa CIONMyKa.
IcHye TinTbKM y BOOHMX posumHax. 3a crnipo6 BMAUTMTH ii pos-
KnanaeTscsi Ha okeun cynbdypy(IV) i Boay. Jlerko mornuzae 3
TIOBIiTPSI KMCEHD i TIOBUTBHO OKHMCHIOETLCS Y CYALhaTHY KHCIIOTY:

2H,S0, + 0, = 2H,S0,

Cymsditna xucnora H,SO; nBoxocHoBHa. Hanexwts no
KHCJIOT CEPEHbOI CHIH. Y BOXHOMY PO34YHHI AMCOLUIOE CTYIiH-
4YacTO, B OCHOBHOMY 34 TIEPIIMM CTYIICHEM:

I crynins H,S0; & H*+ HSO;
TiaporeHcynbdiT-ioH

IT crynius HSO3 & H* + SO}~
Cynpir-ion

3a [pyrMM CTymeHeM Aaucouialisi BinGyBaeThCsi HE3HAYHOIO
Mipoio.

Sk nBoxocHOBHa cynbdirHa kuciaora H,SO,; mMoxe yrBopio-
BaTH ABA PsAM COJEH: a) cepefiHi coni — cynbditi i 6) xucni
coJti — rifiporeHcynbhiTH (MPOAYKTH HENMOBHOIO 3aMileHHs Iin-
POTEHY KMCJIOTH Ha MeTa).

SAxwo B po3uuH inxoro Hatpy NaOH nponyckatu cipumcrwii
ra3 SO,, TO 3aNeXHO Bill CNIBB{IHOLIEHHsI PEYOBHMH, IO pea-
TyIOTb, YTBOPHTECSI a0 cepenHsi, a6o Kucna cilb:

NaOH + SO, = NaHSO,
1 Mo 1 Momb  TigporeHcynbdit HaTpiio

2NaOH + SO, = Na,SO, + H,0
2 vosib 1 motb  Cynbgir HaTpilo
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Ile cnim Gpatu mo yBaru Il Yac BMKOHAHHSI NOCJHIAiB Ta
PO3B’sI3yBaHHS 3a/1ay.

VYei cynbhitTh — HEepo3YMHHI COJi, 32 BHHATKOM CYIbDITIB
JIyXXHHX METAJIiB i aMOHIilo.

JoOysamns. Oxcun cynsdypy(IV) mobysaoTs cniamoBaHHIM
CipKM, a TaKOX $IK NMOOIYHMI NMPOAYKT BHNATIOBAHHS CYIb(din-
HUX PyA KOJILOPOBHMX METANiB, HAIPHUKIIAM:

S +0,=80,1
2PbS + 30, = 2PbO + 280, T

Y naGopatopHux ymoBax okcup cynsdypy(IV) mnobysaiors
Jielo KucnoT Ha cynbditu. IIpu nboMy 3aMiCTh HETPHBKOI CYJIb-
¢diTHOI KuCNIOTH BUAUIAETBCS OKCHA cyabdypy(IV):

Na,S0, + H,S0, = Na,SO, + H,S0,

H,0 SO,?*

3acrocysanna. HaiiBaXxomsilua rayysb 3aCTOCYBaHHSI OKCHAY
cymsdypy(IV) SO, —ue BHPOOGHMUTBO CyNb(}ATHOI KHCJIOTH
H,S0,. Moro BHKOPHCTOBYIOTH TAKOX Y BUPOGHHIITBI CY/IbMITIB
i rimporeHcynbdiris. Cipuuctuit ra3 SO, 3naTHMII 3HULIYBATH
MiKpOOPraHi3MH i IOKiTHUKIB CUIBCHKOIOCIIONAPCHKUX KYJIETYP,
TOMY HOro BHKOPHCTOBYIOTH IJIsl OOKYPIOBAaHHSI OBOYECXOBHIII i
3 MeTOoI0 IepeBe3eHHs Aarin i ¢pykriB. CipyncTuii ras sHebaps-
moe 6arato nmpupoaHux ¢apb, ToMy 3 HOro JONoMoroxp BHOi-
JIIOIOTh COJIOMY, WIOBK, BOBHY Ta iHIUi MaTepiaiu. 3aCTOCOBYIOTh
Horo Takox IUisi KOHCepBYBaHHS (PYKTIB i sTiA Ta K Ae3iHdi-
KyIouMii 3aci6 (I1st 3HULIGHHST TUTICeH] Y MiaBaiax, JIbOXaX, BUH-
HUX 6oukax, OpPONWJIBHHMX YaHaX).

Qizionoriyna ais. Oxcun cymsdypy(IV) SO, ToKcHYHMiIL
HeBenuka xoHUEHTpalisi HOro y MoBiTpi BUKJIMKAE TOAPA3HEH-
HSI CITM30BUX OOOJIOHOK AUXaNbHUX OpraHiB i oueit. Tpusana mis
HaBiTh MaJMX KOHLEHTpauiil okcuay cymsbypy(IV) npussoauTs
10 BUHUKHEHHS y JIOOUHHM OpOHXiTy, racTpUTy Ta iHIIMX XBO-
po6, y ToMy 4YMcCIi, MOXJIMBO, i paky JereHiB. Okcua cymbdy-
py(IV) SO, BBaxaeThcsl HalfHeGe3NEeYHIIMM JIsI 300POB’Sl JIIO-
IWHH, OCKUTBKM BMKJIMKAE 3arajibHe ocJablIeHHs OpraHiaMy i y
TIOENHAHHI 3 IHIIMMU 3a0pyIHMKAMM NOBKUUISI CIIPUYHMHIOE CKO-
POYEHHS CEpeAHbOI TPHBAJIOCTI XHTTSI.
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B Ha naskosmmme cepenosume. [liokcun cynsdypy SO,
ONMH 3 OCHOBHHMX 3a0pyNHMKIB TOBIiTPSI, BiH OTPYIOE HAaBKO-
JIMIITHE CepeliOBHILE.

3Binxu X Geperncst piokeun cynasdypy SO, y mosiTpi?

Ipuponuum mxepenom SO, € okucHeHHs cipkoBonHio H,S
aTMOC()EepHUM KHMCHEM i O30HOM:

2H,S + 30, = 280, + 2H,0
H,S + 0, = SO, + H,0

OCHOBHMMH  aHTPONIOTEHHHMMM  JDX€pellaMH  HiOKCHAOY
cymsdypy SO, € cnamoBaHHsl NajMBa, BUIUVIABISHHS METANiB
(muMoBi rasm), po6oTa aBTOMOOUIBHOIO TPaHCHOPTY (BHXJIOMHI
rasu).

Hiokeun cynndypy SO,, MOTpanisiouy y NoBiTps, BUKIUKAE
YTBOPEHHSI «KUCAOMHUX O0u4i6», WKIIJIMBUX JJISI YCHOTO XHBOTO.

SIK Xe YTBOPIOIOTBCSI «KHMCJIOTHI JOLIi»?

B armocdepi miokeun cynsdpypy SO, min BniamMBOM He3Hay-
HUX KUIBKOCTEH pO3INOpPOLIEHMX MeETaJliB Ta IXHIX coJei
(B ocHoBHOMY Fe i Mn) OKHCHIOETBCSI IO TPHOKCHAY Cyabdypy
SO;:

280, + 0, 2 250,

SIKUW B3aeMOJi€ 3 KpaIUITMHAMM BOJIOTH, YTBOPIOIOYM CTOPOHHIO
JUIS1 TIOBIiTPSI PEYOBMHY — CY/IL(MATHY KUCJIOTY:

SO, + H,0 = H,S0,

AHANOTIYHUM YHMHOM pOONATH CBili «BHECOK» Yy IIOSIBY
«KMCJIOTHHMX JOMIIB» i OKCHIM HIiTPOTEHY:

2NO + 0, = 2NO,
2NO, + H,0 = HNO, + HNO,

KucnorHi omagu (mouy, rpam, CHIr TOIIO) HEraTHBHO
BIUIMBAIOTh Ha BOJOHI €KOCHCTEMH, Ha PIiCT HEPEB Ta CLIBCBKO-
TOCMOAAPCHKUX KYNAbTYp. BIUIMB KHMCJIOTHMX ONamiB Ha XMBI
OpraHi3MM, y TOMy YHCJi Ha JIOAMHY, 1€ HEIOCTAaTHBO BHMBYE-
Huil. [Ipore BimoMo, w0 B ymoBax 3abpynHeHHsi aTMocdepH
(AMMOBHMMM ras’aMM, 11O YTBOPIOIOTHCSI Y TPOLECi CNANIOBAHHS
najuBa, abo BiIXiTHMMM ra3aMM nepepoOKu cyabdypoBMiCHOI
CHPOBMHHM YM BHKHIAMHM METAJIYPriiHMX MiATNPHEMCTB) HE CIIi
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XOMMTH Tl NOIIEM 3 HENOKPHTOIO IOJIOBOIO (lLl6 MOXE CTaTH
TNIPHYHHOIO BUIIAJaHHS BOJIOCCS).

Okcun cynsdypy(VI) SO; (Tpuokenn cynsdypy) — 6e3bap-
BHA pilMHA, KA 3a TeMIiepaTypu, Huxuyoi Bin 17 °C, xpucra-
T3YETHCSl, TIEPETBOPIOIOYHCh HA IOBTi ILOBKOBHMCTi KPHCTAJIH.
Hyxe neTKa peyoBHHA, CHIbHHI OKHCHHK. TOKCHYHMIA, ypaxye
CNU30Bi OOGOJIOHKM ¥ AMXaJbHI LIUISIXM, BHKJIMKAE TSOKKiI OIIKH
LIKipH, EHepriiiHO pyiiHye opraHiuHi crionyku. 36epiraioTh Horo
y 3amastHuX CKISTHUX ITOCYAMHaXx.

Oxcun cynsdypy(VI) Ha noBiTpi AMMHUTB, 6YpXITHBO B3aEMO-
Ai€ 3 BOMOIO 3 BHIAUICHHSIM BCJIMKOI KUIBKOCTI TEIUIOTH, YTBO-
PIOIOYH CyNb(haTHY KHUCIIOTY:

SO, + H,0 = H,SO,

Bin Moxe HaBiTh BOMpaTH BOJNOrY 3 TOBITpSI, YTBOPIOIOYH
6uMii TyMaH, 1O CKIANAETLCSI 3 HAMAPIOGHILIMX KparuIMHOK
cynbdaTHOI KHCIOTH.

Oxcun  cynubypy(VI) po3uMHSIETBCSI Yy KOHLEHTPOBaHiii
cynpdarHiii xucnori H,SO,, i ueil po3uuH Ha3MBaETLCS o0gey-
MOM.

® 3naioun, mo SO; — TMMOBMH KUCHOTHMIt OKCHI, HAIMIITH
PIBHSIHHSL PeaKUiif, XapaKTepHUX JUISL HHOTO.

Jo6ysalors okcun cynsdypy(VI) y pesyabraTi OKHCHEHHS
SO, KucHeM MOBITPsl (HATMLIITH PIBHSIHHSI peaxilii).

3a cTaHZApPTHMX YMOB LS peakuisi BinOyBaeThcsi ayxe
NMOBUIbHO. 3HAYHO IIBWIIIC | JITIIC BOHA BinOyBaeThcsl 3a
Temnepatypu 450—600 °C i 3a HasIBHOCTI KaTaslizaTopa OKCHIY
BaHanio(V) V,0s.

3actocoByeTiesi okeun cynbdypy(VI) SO; y BHPOGHMUTBI
cynsdarnoi kucnorn H,SO,. ¥V naboparopHiii npakTuui BiH
BUKOPHCTOBYETLCSI SIK BOOOBOMpPHHI 3aci0.

3aBfaHHA ANsi CAMOKOHTPONIO

20. Cxapaxkrepusyiite okcun cyiabbypy(IV). 3 gKol0 MeToio BiH
BUKOpUCTOBYEThCSI? Ha SIKMX BIACTHBOCTSIX I'PYHTYETLCSI HOTO BHKO-
puctaHHsa?

21. OGuHciTh I'yCTHHY 3a ITOBITPAM i Macy 1 J1 cipumcroro rasy
(1. y.). 3pobith BUCHOBOK, UM MOXHa 36upaT SO, y IWIHIP BUTiC-
HEHHAM ITOBIiTps. Yomy?
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22. SIxa disionoriyHa aist okcuay cynbhypy(IV)?

23. Illo Bam BimOMO Mpo CyiabdiTHY Kuciory? YoMy ii posuuH
Tpeba obepiraTH Bi XOCTYITy MOBiTps?

24. Yomy BHacmioK nporyckaHHs SO, Kpi3b BalHsAHY BOLY BOHA
TaK CaMO CTa€ KaJJaMyTHOIO, SIK i BHACIIOK IMPOITYCKAHHS BYTJIEKHCIIO-
ro rasy? Hamuuute BiIIOBIIHI PIBHSHHS peakiliif.

25. Hasenite piBHAHHS peakiii Jo6yBaHHS Cyibdity 6Gapilo 3
PO3YUHHUX COJICH.

26. SIxuit 06’eM iokemy cyindypy (H. y.) MOXHa J0OYTH BHACITi-
JIOK PO3KJIaIaHHs ITiJ] Yac HarpiBaiis Cyab(diTy Martiio Macoio 650 xr
3 MAcOBOIO YaCTKOIO JlOMilII%K 20 %? 3

27. Yn Bucrauuth 14 M’ KHCHIO It OKHCHEHHA 30 M° TiOKCHIY

cynbhypy 3a HOPMAIBHUX YMOB?
28*. BusHaure 00’e€MHI YacTKu OKcHay cyiabdypy(IV) i kucHio B
cymimni (H. y.), Ko 3 200 Mt ii micis peakinii yrBopwiochk 0,438 r

okeuay cyiabpypy(VI). Bisemite jgo ysaru, mo SO, mpopearysas
ITOBHICTIO.

§ 5. PO3B’SI3YBAHHS 3AJAY HA HAIUTUILIOK

Bu 3HaeTe, 10 peyOBHHH B3a€MOMIIOTH Y MIEBHMX CIIiBBiIHO-
LICHHSIX. AJle 4YacTO OfHA 3 BUXiQHUX PEYOBHMH OepeThcsi y Hal-
JMIIKY, 106 3a6e3nmeynTH MOBHIlLly B3a€MOJII0 iHILOI PEeYOBH-
HH. Peakulist MiX peyoBHHaMu BinOyBaeThCSI NOTH, NOKH TOBHi-
CTIO TIPOpearye OfHa 3 HHUX, a HAIJTULIOK iHIIOI PEeYOBHHM 3aJIH-
waersest. Bin ywacti B peakuii He Gepe. Tomy, poss’sisyioum
3anayi 1LOTO THITY, MOTPIGHO:

1) 3’sicyBatm HacaMmmepen, sika caMeé 3 BHXIIHHMX PEYOBMH
y3siTa y HaUTMIIKY, 60 HAUIMILIOK HE pearyBaTHME;

2) panblui OGYHMCNCHHSI POGHTH 32 TIiE0 PEYOBHMHOIO, SIKA
Ipopearysaja MOBHICTIO.

3BepHITh yBary, LIO MiA 4Yac PO3B’SI3yBaHHS 3a1ay MOXJIHMBi
Pi3Hi BapiaHTH.

Jns mpuxiany posmiSIHEMO pPO3B’SI3yBaHHS KOHKPETHHX
3a7a4.

3amava 1. [lo po3unHy, 1O MiCTHTL 35 T HITPaTHOI KMCJIOTH,
no6asunyn 10 r okcnny Marsilo. BusHaure Macy coni, 1o yTBO-
puiacs MpH LbOMY.

Hano: m(HNO;) = 35r
m(MgO) =10 r

m (Mg(HNOy),) = 7|
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CxilanaeMo piBHSIHHSI peakilii, pobuMo HeoOXimHi 3amucH i
PO3paxyHKH, 100 noOAaYMTH IPONOPLIHHY 3aJIeXHICTh MiX
BEJTMYMHAMH:

10r 35 xr
MgO + 2HNO, = Mg(NO,), + H,0
v = 1 MoIB v = 2 MOJIb v = 1 Momb
M=24+16= M=1+14+48= M=24+28+96=
= 40 r/mMons = 63 r/MoJB = 148 r/mMomb

3 piBHSIHHS peakilii Ji3HAEMOCH TIPO MOJIbHE CITiBBiTHOLICHHS
PEYOBHH, SIKi B3a€MOJIIOTE:

v(MgO) : v(HNO;) =1:2
BcraHOBMOEMO, SIKY KUTBKICTh PeYOBHHHU cTaHORIATH 10 1 MgO
i 35 r HNO, 3a ¢opmynoo v =

M:
V(Mg0) = 05 _ 0,25 mam;
40 r/MomB 3
v(HNO,) = ﬁ = 0,55 Monb.

SAxao MgO 0,25 Mons, To HNO; Tpe6a 0,5 Monb, a y Hac 0,55
Moinb, otxe, HNO; Basro 3 Hammukom. Lle osnavae, mo mno-
Jayblli pO3paxyHKH Tpeba poOMTH He 3a HITPaTHOIO KMCJIOTOIO,
a 3a OKCHIOM MarHilo, OCKUIBKH BiH IpopearyBaB IOBHICTIO.

Jlayni 3HAXODWMO Macy YTBOPEHOI COJi, SIK 3BHYaiiHO. 3
PiBHSHHSI peakuil BHAHO, 10 1 Moms MgO B3aeMonie 3 HiTpar-
HOIO KHMCJIOTOIO 3 yTBOpeHHsIM 1 Moms Mg(NO,),, a sixiio B3ae-
monie 0,25 monme MgO, To ii comi Mae yrBoputHcs 0,25 Mok,
Otxe, Maca coJi JOPIiBHIOE:

m = Mwv;
m(Mg(NO;),) = 148 r/mons - 0,25 mons = 37 1.

BignmoBiabk: sxmo 35 r HITPaTHOI KHUCJIOTH B3aEMOZIE 3
10 r okcuay MarHilo, TO TpH LILOMY YTBOPIOEThCSI 37 T HiTpaTy
MarHilo.

3amaua 2. OGuucnite 06’eM okxcuay cyabdypy(IV), sixwuii

YTBOPIOETLCSI BHACIIIOK B3aEMOIii CipPKOBOAHIO KUTBKICTIO pedo-
BHHHM 5 MOJIb i KHCHIO KUIBKICTIO PEYOBHHH 6 MOJIb.
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Hano: v(H,S) = 5 moms ‘

v(0,) = 6 monp
"S0,) = ? |
5 moms 6 Moib X I
2H,S + 30, = 280, + H,0
v = 2 MOJTb v = 3 MO V= 22,4 n/moms
V=448n
HS) =32 )5 y(0p = SM ) o,

CiPKOBOJIEHb Y35ITO 3 HAUIMLIKOM, OCKUTHKH 2,5>2.
O6uncmoeMo 06’eM okenny cymsdypy(IV). Pospaxysku 3mii-
CHIOEMO 3a KHCHEM, 60 BiH mpopearyBaB NOBHICTIO:

3:448=6:x

44,8 11 - 6 Mmonn
e, STV
x= 3 vo = 89,6 11 (SO,).

Binnosias: NSO,) = 89,6 n.

3apaua 3. Jlo posunHy, sikuit Mictuts 1,42 r cynsdary Har-

pilo, JONWIM PO3YHH, IO MICTHTH 2,8 T HiTpaTty 6apiio. VYTBOpE-

HuM ocan BindimsTpyBamu. SIKi pedoBHHM MicTsITECS y BiTBTpaTi?
Hano: m(Na,SO,) = 1,42 r
m(Ba(NO,),) = 2,8 r

PeYOBHHHM Y (inbTpaTi = ? I
AHanisyloun ymMoBy 3aadi, 6auumo, 1o 11 06oX coeif, sKi
pearyioTb OflHa 3 OIHOK, 3a3HaYeHa IIeBHA Maca, sIKa MOXe
GyTH cTexioMeTpHYHOIO. AJie, SIK TIPaBWJIO, 1i€ O3HAKA TOTO, L0
3ajaYa Ha HAIUIMILOK, a BiH He pearyBaTuMe. ToOMy BH3HA4aeMo
NepefyciM, sIKa 3 BUXiIHMX PEYOBMH y3siTa y HAaMMIIKy. Jlis
LIBOTO CKJIANAEMO PiBHSIHHS peakilii:

1,42 r 28Tr
Na,SO, + Ba(NO;), = BaSO,! + 2NaNoO,
M=46+32+64 = M= 137+28+96 =
= 142 r/momb = 261 r/monb
m = 142r m = 261r

3 piBHsHHS peakuii BuHO, w0 142 r Na,SO, Bsaemormie i3
261 r Ba(NO,),, a sixmo Na,SO, yasro 1,42 r, 10610 y 100 pasiB
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MeH1e, To i Maca Ba(NO,),, mo pearysatume, Gyne y 100 pasis
MeHwo — 2,61 r. OTxe, HiTpar Gapiio Ba(NO ), Y34TO Y Haj-
muuky. et Hammnok cranosutume: 2,8 T — 2,61 r = 0,19 T;
I MiCTHTHMeTLCSI BiH y GutbTpati pasoM 3 HiTpaToM HaTpiio
NaNO;, skuii 3an1MIIMBCS B PO3YMHi, KONH ocaj BaSO, sin-
GiTsTpYBaATH.

Binnmosias: y dbinsTpari MictaTecs HiTpaT Harpio NaNO,
i Hamok Hitpaty Gapito Ba(NO,),.

3anava 4. V po3uyuH, 1O MICTHTb iOKMil HaTtp Macoi 20 T,
nponycTHIN okeuz cymndypy(IV) o6’emom 15 1 (u. y.). BuszHau-
Te Macy coJi, sIka YTBOPHWIACh BHACIIOK peaKilii.

Hdano: m(NaOH) =20 r

V(SO,) = 151

m(coni) = ? |

OsHakolo Toro, 10 JaHa 3a4a4a Ha HAIVINIIOK, € 3a3HAYeH-
Hsl B il yMOBi JaHMX 000X PEYOBHMH, L0 B3AEMOMIIOTL MiX
coboro. Tox norpibHo croyarTKy 3’sicyBaT, sIka peYOBHMHA y3sITa
y Hawmuiky. st Uboro il CKIACTH PIBHSIHHS peakiiii. Ase siK
Le 3pobHTH, SIKIIO MM HE 3HAEMO, sIKa CUTh yTBOpHIach? Amxe
Moxe Oy abo cepenHsi, a60 Kuca citb. SKIIO HAWTMILOK JIKOTO
HATpy, TO YTBOPIOETLCSI CCPCAHS CUTh, a SIKILO HAIUTMILOK OKCHAY
cynsdypy(IV), To — xuena cins (yomy? O6rpyHTyiite).

IIpunyckaeMo, 110 yTBOPHIACS CEPENHS CiTb, TOAI...

Ilepwuii cnoci6

1) SIXy 3 BUXiTHHMX PCYOBMH Y3SITO Y HAUTMLIKY, SIKIIO YTBO-
PIOETBCSI CepeqHs CUIb?

2NaOH + SO, = NS0, + H,0
v = 2 MOJIb v = 1 MouIb
M = 40 r/monb V, = 22,4 n/monn

HizHaeMocCh, SIKy KUTLKICTh pe4OBHHHU cTaHORIATh 20 T NaOH:

- 20r _
v(NaOH) = LT 0,5 monn.

3’5ICOBYEMO MOJIBHE CIIiBBIJTHOLUEHHSI PCYOBHH, SIKi B3aEMO-
Ail0Th. 3 PIBHSIHHS Peakllii BUAHO, 10O

v(NaOH) : v(SO,) = 2:1,

TOOTO KiIbKiCTh peyoBMHM SO, BABIYI MCHIIA, OTXe, SIKLIO
B3aeMozie 0,5 monms NaOH, To SO, —BnBiui MeHle, a came
0,25 Monb:
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2:1=10,5:0,25. '
OGuncmoeMo, SIKY KUTbKICTb PEYOBHHH CTaHOBIATHL 15 11 SO, :

N F SR .
v(SO) = 724 1 voms 0,67 MOJIB;

0,67 > 0,25, omxe, SO, y HaUIHIIKY.

A MU BXe 3HaeMo, sIKIO SO, y HaIMILKY, TO YTBOPIOETHCS
Kucna cimb (yomy?). CxianaeMo iHilie piBHSIHHSA peakllii i 32 HUM
nepeBipsieMO, YU CIIpaBhi CiTh KHCJa, if 0GYHCIOEMO ii Macy:

NaOH + SO, = NaHSO,

1 Mmonb M = 104 r/moib
22,4 n/MoJb

v = 1 Moib v
M = 40 r/Monb Vo

v(NaOH) : v(SO,) = 1:1; 1:1=10,5:0,5;

_ 151
VS0 = 22,4 11/Monb
0,67>0,5, orxe, SO, y HAIMIIKY, CiTb — KHCJA.
Ile o3Havae, 10 NMoAablli PO3paxXyHKH Tpeba NMPOBOMMTH 3a
iIKMM HaTpOM, OCKUIBKM BiH IpopearyBaB IOBHICTIO.
2) SIka Maca yTBOpeHOIl coi?

= 0,67 MoJb;

m=M-.v;
m(NaHSO,) = 104 r/monsb - 0,5 Monb = 52 1.
Bigmosinb: m(NaHSO,;) = 52 r.
Upyeuii cnocié6

1) Sy 3 BMXiIHMX PEYOBHMH Y3(TO Y HAIUIMLIKY, SIKILO YTBO-
PIOETBCSI cepenHs Cutb?

20r 15n
2NaOH + SO, = Na,SO,; + H,0
v = 2 Moib v = 1 Moms
M = 40 r/Momnb V,, = 22,4 n/momns
m= 80r V=224n

3 piBHSIHHS peakuii BugHO, wo 80 r NaOH noBHicTIO B3ae-
moniots 3 22,4 1 SO,, a 20 r NaOH —3 x n SO,, orxe:

. _ . 20r-224
80:20 = 22,4 :x; x=Wr—‘“=5,6n (SO,).
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3a ymoBolo 3amadi mpomyckamu 15 a1 SO,, a mpopearysano
e 5,6 1. Orxe, okeun cynmbdypy(IV) B3sto y Hamnuiuky. Le
O3Haya€, 1O CUIb, SIKA YTBOPIOETHCSI, KUCIA. Y TaKoMy pasi
Tpeba CKJIACTH iHllIe XiMiYHE PiBHSIHHSA i 32 HUM IIEPEBipUTH, YU
CIIpaBli YTBOPIOETLCS KHCJA CLlb:

NaOH + SO, = NaHSO,
v = 1 MOJB =1uom M = 104 r/momb
M = 40 r/Monb = 22,4r/Mome m = 104r
= 40r V = 224n

40:20 = 2,4:x x=2LZAL_ 1155 (50,

Cunb xucna NaHSO,, i y naHomy pasi SO, y HaIMIIKy.

2) Tenep MoxXHa OGYNCIIOBATH Macy yTBOpEeHOi coni. Bu
naM’siITaETe, 1O PO3PAXYHOK BEAETLCSI 32 PEYOBHHOIO, SIKa
rpopearysajia IOBHICTIO, TO6TO 3a rinpoxcuaoM Harpiio NaOH.

3 piBHSHHSI peakuii BHAHO, skuo B3aemomie SO, i 40 r
NaOH, 1o yrBopioeTscst 104 r NaHSO;, a sixino 3 SO, B3aemo-
nie 20 r NaOH, 1o —x r coi rigporeHcynbdiry Hatpiio:

40:20 = 104 : x; x=3°‘Tb‘r°‘;”=52r (NaHSO;)

BinnmoBins: m(NaHSO,) = 52 r.

3aBaaHHA AN CAMOKOHTPOIO

29. V posuMH, [0 MICTUTH rigpokcunx 6apito macoio 350 T,
nponyctiwin okeul cynsdypy(IV) o6’emom 44,8 i1 (H. y.). fIka cub i
SIKOI MacH YTBOPWIACH y Pe3yJIbTaTi peaxiiii?

30. 3mimam okcui Kaibiiio Macoio 300 r i okcHi cynb(bypy(VI)
Macolo 400 r. SIki pe4oBHHH 1 SIKOI MACH 3QTHILIWIMCS TLCJIS 3aKiHYEH-
HSl peaxtrii?

31*. Oxcun cymbdypy(IV), no6yrtuit y pesyisTaTi CHATIOBAHHSA
CIPKOBOJIHIO o6’emoM 44,8 i1 (H. y.), MPOITYIICHO Kpi3p 0,5 n p03‘IH}9’
ikoro Hatpy 3 Macosolo Yactkoio NaOH 25 % i ryctunoio 1,28 r/cm

SIka cute yrBOpMiIacs?
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§ 6. CYJIb®ATHA KHCJIOTA

Cymsdarna xucnora H,SO, (6esBonna, 100%-Ba) — Baxka
GesbapBHa osiicTa pinuHa. ['ycTHHA 1i KOHLEHTPOBAHOTO PO3YH-
Hy (w(H,SO,) = 98 %) 3a crangapraux ymoB 1,84 r/cm’. Bona
HeJeTKa, 3anaxy He mae. Han3suyaiiHo rirpockomnigysHa. AKTUBHO
BOHpae Bosory. 3MilyeEThCSI 3 BOAOKIO Y Oyab-SIKMX CHiBBiIHO-
leHHsX. PosunHeHHs cymbdaTHOI KHCIOTH y BOAi CyNpOBO-
IXYEThCSI BHAUICHHSIM BEJIMKOI KUIBKOCTI TEIUIOTH, 1O MOXE
TIPH3BECTH IO 3aKUIAHHS BOAM i PO3OPU3KYBAHHS KHCIJIOTH.

Cymsdarna kucnora —igka pimuna, ToMy Tpeba ocrepira-
THCh, 1100 BOHA He MOTpamMja Ha MIKIpYy M OAr. A sSIKIO 1ie
crajocsi, Tpeba IUBUAKO 3MHTH ii BEIMKOIO KUIBKICTIO BOOH,
Mmicsi 4YOro HEHTPani3yBaTH PO3YMHOM CONM i 3HOBY 3MHTH
BOIOIO.

[TaM’siTaliTe Take mpaBuIo:

He ‘MOXHa BoAYy [AONIMBATU A0 KOHLEHTPOBaHOI
cynbdatHoi kucnotu! [ina po3GaBnsHHA KUCNOTY
Tpeba ponuBatu A0 BOAU HEBENUKUMU MOPLISIMMU.

Ximiyni BnacTuBocTi cynbdaTHOI KHCAOTH 6Garato B YoMy
3ayexath Bil il KOHuUeHTpauii. B naGoparopisx Ta mpomucio-
BOCTi BUKOPHCTOBYIOTh PO30aBJICHY i KOHLIEHTPOBAHY Cyib(ar-
Hy KHCJIOTY, XO4a TAaKM TOLI JELIO YMOBHHIA.

Pos6asnena cynbdarHa Kucnora BHSIBISIE BCi XiMiuHi Bria-
CTHBOCTI, XapaKTepHi IJisI KHCJIOT.

1. 3mina kombopy immukaropa. IIpuranaiite, sikoro Kompopy
HabyBaloTh BilOMi BaM iHAMKATOPH B KWCJIOMY CEpPEAOBUILI.

2. iucomianis kucaorH. CynsdaTHa KHCIOTa JBOXOCHOBHA,
HaJIEXHTh 10 CWILHUX KHUCJIOT. Y BOOHHX PO3YMHAX BOHA AMCO-
Liloe Ha JIOHM 3a BOMA CTYMEHAMH (32 NEPLUIMM — IPAKTHYHO
TIOBHICTIO):

I crynins H,SO, & H*+ HSO; — rinporencynsdar-ioH
&

H* + SO~ — cynubar-ion

Ocb YoMy B mpoueci HeiTpamisauii po3uuHiB cy/nbhbaTHOI
xucnotn H,SO, yTBopIoloThCs iBa psimM coneif: cepenHi comi —
cyabdaTH i KHCIi coni — riporeHcynbdary.

3. B3aemonis 3 ocnoBamu. SIK1io y npo6ipKy 3 po36aBieHOI0
CynbhaTHOIO KHMCIOTOI0 NOGABHTH ABI-TPH Kparuli (ioNeToBoro
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JJaKMyCy, pPO34YHMH HaOyBae uepBOHOro 3abapBieHHs (Kucle
cepenopuine). IToriM y 10 npo6ipKy AOMMBATHMEMO KpAIUISIMH
PO34YMH TiAPOKCHAY HATPil0 JOTH, NOKM BMicT mpobipku Habyne
¢ioneroBoro 3abapriueHHs (HEWTpaIbHE CEPEeNOBMILE):

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

2 Mob 1 mMomb Cynbar
HaTpilo

Axano x poszunny ayry NaOH He BucTavae ansi HelTpasiza-
Lii yciel KUCJIOTH, TO Cilb, 1O YTBOPIOETLCS, Oyle KHCIIOIO:
NaOH + H,SO, = NaHSO, + H,O

1 Monp 1 mons  Tigporencynmbar
HaTpilo

Orxe, rigporeHcynbdari yTBOPIOIOTHCSI TOMi, KOJNHM KHCJIOTa
OepeThesl y HAIUIUIIKY.

Bimburicts cynedartiB mobpe po3uHMHSAIOTLCS Yy Bomi. Majo-
PO3YMHHHMM € cynbdar xampuilo CaSO,, e MeHue posyu-
HsIETBCSA cynbgdar rumombymy PbSO, i nmpakTHuHO HEpO3UMHHUM
€ cynpdar Gapito BaSO, (auB. Tabmuiio po3uHHHOCTI).

4. B3zaemonin 3 okcuaamu Meranis. CynpdaTHa KHCIOTa pea-
Iye 3 OCHOBHMMHM Ta aM(OTCPHHMH OKCHAAMH, YTBOPIOIOYHN
COJIi, HANPHKJIAM:

MgO + H,SO, = MgSO, + H,0
ZnO + H,S0, = ZnSO, + H,0

5. B3aemopnia 3 consamu. CynbdaTHa KHCIOTa CHIbHA i He-
JIeTKa, OfHA 3 HAMCTIMKIlMX i3 BiIOMHMX MiHEpPaJbHHX KHCJIOT.
BoHa MoXe BCTymaTH B peakiiilo 0OMiHY 3 COJNSIMH, YTBOPEHUMH
cabKiuuMHu abo JISTKMMH KHCJIOTAMH i HaBiTh CWJIBHUMH KHC-
JIOTAMH, SIKIIIO BOHHM MEHII CTiiiKi:

Na,CO, + H,SO, = Na,SO, + CO, T + H,0
2KNO, + H,S0, = K,SO, + 2HNO, 1
2KCIO, + H,S0, = K,SO, + 2HCIO,
BaCl, + H,SO, = BaSO, 4 + 2HCI

OcTtaHHE PIiBHSHHA BiloOpaxye sIKICHY peakililo Ha KHCJIOTY
Ta ii comi, 60 YTBOPIOETLCSI HEPO3YHHHMIA Y BOAi Cynbdar 6apiio
BaSO,.

36



CynbdaTia KMCIOTa MOXe B3AaEMOMISTH 3i CBOIMM COJIIMM — CYJTbaTaMu
Ilpu upoMy cepemHi coli — CYIbGhATH TEPETBOPIOIOTECH HA KHCIi COJi —
TIPOreHCYIbaTH:

Na,S0, + H,S0, = 2NaHSO,

® Vci peaxuii, piBHAHHA SKUX HaBelieHi y IMMYHKTI 5, € peaxiisMi
HonHoro obmiHy. Hamuuite iX y HOBHIli i cKOpodeHiit HOHHIT
dopMax, 3a BHHATKOM OCTaHHBOTO.

Jabopamopna poboma 2

BusHayeHHs cynbdar-ioHIiB y po3umHi

Hanuitte y nepwy npo6ipky Tpoxu pos6aeneHoi cynbdaTHO
KUCNOTH, Yy APYry — PO34YUHY CynbdaTy HATPIIO, Y TPETIO — PO34u
Hy HiTpaTy HaTpilo. [1o KOXHOI 3 Npo6ipok goaanTe Kinbka Kpaneni
po34uHy xnopuay 6apito (abo Hitparty 6api). LLlo cnocTepiraets
ca? [o 6inoro ocagy, WO yTBOPUBCS Y ABOX npobipkax (4Yomy?)
AOoAaiTe NO Kinbka Kpanenb po36aBneHol HITPaTHOI KUCNOTU
SIKWO ocap He PO3YMHSETLCS, TO Ue — cynbdar bapilo BaSO,. Bit
CBiA4YUTL NPO Te, WO B LUX NPoGipKax PO3YUHU MICTUNKM CynbdaT
ioHu SO2~.

4

Cxnafiitb PiBHAHHA 3AINCHEHUX peakuiit i 3anuWiTk iX y NOBHii

i CKOpOYeHit MOHHUX dopmax.

Orxe, Mpo HasIBHICTh Y PO34YHMHI CyIb()ATHOI KHMCJIOTH Ta i
coneil MOXHa poOMTH BHCHOBOK Ha TIACTaBi YTBOPEHHSI GLIOT(
ocany BaSO,, sxuii npakTHYHO He PO3YMHSIETLCS Hi Yy BOAI, H
B HiTpaTHiil KMCJIOTI.

TakuM 4yMHOM, peakTHBOM Ha cyabdar-ioHH SO}‘ € 1ioH]
6Gapilo Ba?*:

Ba? + SO%~ = BaSO, {

6. B3aemonin 3 meranamu. Pos6asneHa cynndaTHa KHC/IOT
pearye 3 aKTHBHMMM METAJIaMM, HANpHKIQN 3 MarHieM, LMH
KOM, 3J1i30M 3 BHAUICHHSIM BOAHIO:

Mg + H,SO, = MgSO, + H,*
Zn + H,80, = ZnSO, + H, 1
Fe + H,S0, = FeSO, + H, 1

ManoakTuBHi MeTau (Migb, cpi6o, 30510T0) 3 PO36ABICHOK
Cy/Ib(haTHOIO KUCJIOTOIO HE PEarylors.



KoHueHTpoBaHa cynabdaTHa KHCIOTa — CHIBHHMII OKHCHUK.
BoHa MoXe B3aEMONISITH 3 MAJOAKTHBHMMH MeETAJaMM, Ha-
TMIPUKJIA 3 MiImio:

0 +6 +2 <4
Cu + 2H, SO, = CuSO, + SO, T + 2H,0

0 _ OKHCHEeHHs +2
Cu-2¢ ——————— > Cu 2 1
BigHOBHHK
+6 _ BUIHOBJIEHHS +4
S+2¢ ———————> § 2 1
OKHCHHMK

3BepHiTh yBary: I 4ac B3aEMOZil xonuem‘ponaﬂm CyJb-
baTHOI KHMCNIOTH 3 MaJIOAKTHBHHUMHM METaJlaMH BiTHOBJIIOETHCSI
1e ligporen xucnoru, a Cynpdyp, TOMy ra3onofioHuii BOOEHb
H, He BuainseTsCs!

VY pasi B3aeMmojlii 3 AKTHBHHMH METAJIAMH — LIMHKOM, MArHi€EM TOMIO —
(OHLIEHTPOBaHa Cy/b(aTHA KHCJIOTA BUIHOBIIOETHCA HaWyacrile 0 CipKOBOA-
o H,S:

2

4Zn + 5H,80, = 4ZnSO, + H ST + 4H,0

I3 3amisoM KoHUEHTpoBaHa cymbhaTHa KHCIOTa (MacoBa
ractka H,SO, nonan 75 %) ne B3aeMonie. lle mae 3mory 36epi-
ATH i TIEPEBO3UTH i y CTAIBHUX LHMCTEPHAX.

3acrocyBanns Cynab(parHoi KHCJIOTH i cynb(bann. Cynupa'ma
ICNIOTAa € BAXJIMBUM IIPOAYKTOM XiMiYHOI NPOMMCIIOBOCTI.
30Ha Yy BEJIMKHX KUIBKOCTSIX 3aCTOCOBYETHCSI Y BHPOOHHIITBI
fiHepaJIbHUX JNOOpUB, BOJIOKOH, TUIACTMAC, Gapmmxm Buﬁyxo-
X PEYOBMH, Yy METAJIYprii B mpowueci noﬁynamm Mini, Hikemo,
'PaHy Ta iHIIMX MeTaliB. BHKOPHCTOBYETHCSI TAKOX SIK OCYLIY-
a4 rasis.

Cepen cynbdartiB BeMKEe NMPaKTHYHE 3HAYCHHSI MAIOTh Mill-
i i 3amisHmii xynopocu CuSO, - SH,0 i FeSO, - 7H,0. Bonn
MKOPHCTOBYIOTECSI B CUILCBKOMY TOCIIONAPCTBi 1UIsl 6OpOTLOH 3i
UKiTHUKAMH POCJMH, Y BHpOOHHUTBI (apO, misi NMpOCOYECHHS
©PEBUHH SIK AHTHCENITHYHHUI 3acib.
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” Kynopocu — TexHiyHa Ha3Ba Kpuctanorigparis
cynbdartiB AesKUX BaXKUX MeTanis.

OTXe, KymopocH — 1ie cofli CynipaTHOI KMCIOTH, KPHCTAIH
SIKUX MIiCTSITh KpHMCTANi3auiiiHy Bogy. B ocHoBHOMY 1ie coni Depy-
My, Kynpymy, Hixony, Kobamsty #t [unky. Inc CaSO, - 2H,0 no
KYIIOpOCiB HE HAJIEXHTh OCKUTbKN Kanbliili He € BAXKHUM METAIOM.

linc — xpucranoriapar cyasdary Kanablilo — TaK camo, SIK i
GesBogumii cynbdar Kambuilo CaSO, BHKOPHCTOBYIOTh y OyniB-
HMITBI, MEGOUIIMHI Ta IHIIMX Tay3siX.

Cymsdar Hatpito Na,SO, 3acTOCOBYIOTh y BHPOOGHHUTBI
ckia. BiH BXomMTh OO CKIany TIPMPONHOIO  MiHepaiy
Na,SO, - 10H,0 mayGepoBoi coni, siKa BHKOPHCTOBYETHCSI B
MEQULMHI SK IIPOHOCHHII 3acib.

Cynpdaru kanito K,SO, i amonito (NH,),SO, BHKOpHCTO-
BYIOTB SIK JOOpHBA.

Cynedar Gapiio BaSO4 3aCTOCOBYIOTh Y BUPOOGHULITBI narne-
Py, TymMu Ta 6101 MiHepanbHOI (ap6u, a TAKOX Yy MEAMLIMHI ISt
peHTreHocKomii UUTyHKY («BapieBa kaima»).

3aBaaHHA o411 CAMOKOHTPOIO

32. Cxapaicrepmyﬁ'rc (bmmm M XiMIYHI RIACTHBOCTI CyJbdaTHOL
xucsord. Harmuiite BimoBiHi DIBHSHHS PeaKIlii.

33. V uyomy nomibHicTh i BIIMIHHICTB BIACTHBOCTEH cyabdaTHOI
KUCJIOTH 1 BJIACTMBOCTCH IHIIMX BIOMUX BaM KHCJIOT, HAIPHUKIAL
XJIOPHIHOL?

34. Cymsarny Kuciory HEHTPATi3ylOTh POIIMHOM  TiIPOKCHILY
Kanbllito. SIx rminge npoliec HelfTpaiizaiii 3a HasgBHOCTI HAJJTHIIKY:
a) m(poxcvmy xam;uuo, 6) cynbd)a'mon xkucioru? HarmuuiTe Bigmosina-
Hi pIBHSHHA peaxiliif i Ha3BiTh ymopcm coti.

35. IlIo6 yrBopwiIacsi KHUCJa CUIb — IiIPOTCHCYIBMIT HaTtpilo, 3
imkuM HaTpoM Macolo 20 r Mae mpopearyBaT OKCHI cymbdypy(IV
o6’emoM (H. y.)

(a) 11,2 m; () 33,6 x;;

©) 22,4 n; (r) 44,8 i

36. Hamuunite piBHSHHS peakiliif, 3a JOMOMOIOI0 SKHX MOXHa
3MIIHCHUTH TaKi IepeTBOPEHHS:

H,S0,
{
ZnS » SO, — KHSO,
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37. B opmmiit mpoGipii MiCTHTECS PO3THH CYMH(ATHOI KHCIOTH, B
IHIIH — xIopuaHoi. SIK po3mi3HaTH, e KA KUCJIOTa MIiCTUTECA?

38. Jlnsn nmobyeanmst okcumy kapbouy(IV) Ha KapBOHAT Kaibliiio
IUIOTh XJIOPHIHOIO KHUCIOTOI0. YoMy VIS Iiel METH HE MOXHA BHKO-
PHCTAaTH CyIbhaTHy KHUCIOTY?

39*, SIx 3miliCHUTH TaKi MEpeTBOPCHII:

S > 802 - 803 e HzSO4 -> Fez(SO4)3

bg-ol

PbS Na,SO, — NaHSO,?
Harmuuiits piBHsSIHHS peaxiriif.

40*. Hamuuuits piBHSIIsT peakiliif, 32 JTOMOMOTOIO0 SIKMX MOXHA
3MUMCHUTH TaKi NEPETBOPCHHS:

S - FeS » H,S —» SO, - Na,SO; - Na,SO, — BaSO,.

41*. BusHaute Macy posuMiy XIopHay 6apilo 3 MacoBOIO YacTKOIO
BaCl, 10 %, HcoGXiIHOrO WISt OCaIXCHHS CyTLbaT-iOHIB, SKi MiCTATE-
cs y% I' po3umiy cyibpary Harpilo 3 MacoBoio acTkoio Na,SO, 6 %.
SIxa Maca yTBOpeHOTrO ocay?

42*. Jlo posaunny cynspary Kynpymy(IT) macoio 62 r 3 mMacoBoio
vactkoio CuSO, 5 % nomwm posuun xtopuny Gapiio Macoio 31,2 r 3

MacoBolo yactkoio BaCl, 20 %. Ocax Binditstpypam. SIki peuoBuHu i
SIKOI MAaCH MICTATBCS Y cf)inmpari? BusHaute ixHiO Macy.

§ 7. BAPOBHHITBO CYJb®ATHOI KHCJIOTH

Haiicyyachimmii crioci6 noGysanHsi cynndarHoi Kuciotn y
NIPOMHCJIOBOCTI — 1I¢ KOHTAKTHMil. SIK CHPOBHHA BHKOPHCTO-
ByeTbest mipur FeS, (3anisumii, abo cipyanuii, komenax).

Ilepwa cmadis nipouecy — BHNAMIOBAHHS KOMYEAAHY i N06y-
BaHHS diokcuay cynbdypy:

4FeS, + 110, = 2Fe,0, + 880,1; AH = 13476 lIx.

Leii npouec BinbyBaeThCsi y KOMYCHAHHHX TieYax, 3 SIKHX
BHXOANTL BHNAMIOBAILHMIT ras. BiH MicTuTh, OKpiM miokcumy
cynupypy SO,, e KHCCHb, a30T, BOASHY Napy Ta iHIIi JOMiLI-
Ki. Moro oymiaooTs, BHCYWIYIOTh i NMOJAIOTH HA JAPYTY CTamilo
BHPOGHHUTBA Y KOHTAKTHHII afapar. 3 v

Apyea cmadis — oKiCHCHHS ioKeuay cynbdypy i no6ysaH-
HSI TPHOKCHAY CYNbdypy:

v205
280, +0, & 280, AH = -197,9 xlIx.
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OKICHEHHS BilOYBa€eTLCSI B KOHTAKTHOMY amapaTti 3a HasiB-
HOCTi KaTaJi3aTopa i BHCOKOI TeMIlepaTypH.

AJe BH MOXETe 3aIUTaTH, HaBillIO TYT BHCOKAa TeMIIepaTypa,
SIKIIIO peaKkilisl eK30TepMiuHa. AIXe MH 3HAEMO, 1O 3TiIHO 3
npuHunoM Jle Illarense 3MileHHIO piBHOBAar" y 6iK yTBOpeH-
Hs1 SO; CIpUATHMYTb HH3bKAa TEMIICpPaTypa i BHCOKMIH THCK.

Ile cnpaBemmnBo, ane piv y TiM, 110 BUCOKHIf THCK 3acTOCY-
BaTH Maibke HemoxumBo, 6o SO, onmpasy mepelime y pinkui
ctad. | HM3BKI TeMmepaTypn BHKOPHCTATH HE MOXHa, 60
LIBHAKICTL peakuii 6yne HaaTo Manow. Tomy if 3aCTOCOBYIOTH
Katanizatop V,0s, 106 NMpHIIBHALIMTH NpOLIEC, a KaTalizaTop
caM ctae aktuBHuM JHue npu 450 °C. Ocb YoMy, He3BaXalo4yu
Ha CK30TePMIYHICTL peakllii, BUKOPHCTOBYIOTh 1Lie NOJATKOBE
HarpiBaHHSI. TeruioTy, sika BHAUISIETLCSI MiX 4Yac peakulii, BiBO-
IOSITh i BHKOPHCTOBYIOTh IUISI HATPIBAHHSI BHITAIOBAJILHOTO Tasy,
SIKHI{ BCTHTAE OXOJIOHYTH, TMPOXOASYH CKIANHY CHCTEMY O4YHC-
HHX CIIOpPYA Tepen HANXOMKCHHSIM Yy KOHTAKTHHM amapar (DuB.
cxeMy BHPOOHHLUTBA CynbdhaTHOI KHCIOTH Ha BKJICHII).

Orxe, npouec okucHeHHs1 SO, B SO; 3ailicHIOETECS CKIan-
HO, 60 1L peakuisi 06OPOTHA i eK30TepMiuHA. YMOBH ii 3Miii-
CHEHHSI BHM3HAYAIOTLCSI B OCHOBHOMY 3TiJTHO 3 IIPHHLIMIIOM
Jle larense.

® Cdopmymoitre mpunium Jle IlaTense Tak, sSIK BH HOro posymierte.
SIxkux ymon okucHenns SO, b SO; ciix noaepxysatH, 106 36UTb-
LIMTH BUXIX TPHOKCUAY cynbpypy? OOGrpymHTyiiTe 11i yMOBH.

Tpems cmadis BUPOOHULTBA — IOIJTHHAHHSI TPHOKCHAY
cynbdypy i yrBopeHHs cynnparHoi kucaorn H,SO,.

Jo6yTHii y KOHTAKTHOMY amapati TPHOKCHA cyabdypy SO,
HAIXOAMTh y NOITHHANLHY GaimnTy — abcopbep', ne NOTIIMHAETL-
Csl KOHLIEHTPOBAaHOKI CyJAL(MATHOIO KHCJIOTOIO (MacoBa YacTKa
H,SO, 96—98 %). B a6copbepi SO; B3aemonie 3 Bonoio, 110
MICTHTLCSI Y KOHLEHTPOBAHOMY PO34YHMHi CyIb(haTHOI KHMCJIOTH,
yrBopiooun 6e3soany, 100%-By cynbdhaTHy KHCIOTYy, sIKa Ha-
3UBAETLCSI MOIO2IOPANOM:

SO, + H,0 = H,80,; AH = -130,6 KlIx

4 Abcopbyin (B nar. absorptio — NMOINMMHAHHA) — BOMpaHHA TrasiB a6o
pitMH yciM 06’eMOM (a He MOBEpXHEI0) iHIIOI PEeYOBHUHH.
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YucTolo BONOIO NOIMHATH TPHOKCHA cynbdypy SO, He
MOXHA, OCKUIbKHM YTBOPIOETHCSI NyXe CTIMKMH «TyMaH» i3 ApiO-
HUX Kpamnenb Ccyinb(haTHOI KHCJIOTH, SKHWH IIOTaHO KOHAEHCY-
€TBCSI.

Kinuesuii npoaykr BHpoGHuLTBA — 0seym (po3yuH SO; y
MoHorinpari). Moro po36anisioTs BOOIO 0 CYIKPaTHOI KHCIIO-
TH TNOTPiIOHOI KOHLEHTpALil.

® IlosicHiTH, SIK MOXHA, BHUXOISYM 3 KOHICHTPOBaHOI CYJIb)aTHOL
KHMCJIOTH, JicTaTH ii po3bamineHuit po3unH. OOGrpyHryire nii, Heob-
XiIHI PU LIBOMY.

Oxopona npani Ta HABKOJMIIHBOIO CePeIOBHINA Y BHPOOHHMI-
TBi cyabdarnoi KucaoTH. 3axuct Giocdepm Bin 3aGpymHEHHS
BUKHIAMH XiMiYHHX BHPOOHHIITB — HalBaXUIMBilLIA mpobrema
Cy4acHOCTi. ¥ BHPOOHHUTBI CYIb(}aTHOI KHUCJIOTH MOXYTh OyTH
BTPaTH SIKOiCh KiuTbKoCTi Hiokcuay SO, i TpHoKcHAy cynbdypy
SO, Ta BUKHMIAHHS iX B aTMocdepy, 1O CIPHYMHIOE KHUCJIOTHI
goili. BOHM CHpHSIOTH MiABHILICHHIO KHMCJIOTHOCTI IPYHTIB i
3HMDKEHHIO BpOXaiB, 30UTHbLICHHIO KHCJIOTHOCTI BOJOMM i 3aru-
6exni ¥oro MewkaHuiB. KMCIOTHI OOl CIIPUYMHIOIOTH KOPO3iio
MeTaJliB, pyiHyIOTh Jakodapbosi mokpurrsa. [lim ix 3rybGHOIO
i€ pyHHYIOThCs OyniBesbHI MaTepiasM, Nam’sSITHUKM apXiTek-
TypPH TOLIO.

I11o6 3anmo6irTi YTBOPEHHIO KMCJIIOTHUX OB i 3a0e3neuynT
OXOPOHY 3IOpOB’Sl TpAliBHUKIB, HAMAraloThCsl HE HONYCKATH
BUKMIaHHA okcumy cyasdbypy(IV) SO, B atMocdepy i B uexu
3aBoAy. 3 ILIEI0 METOK CBOEYACHO PEMOHTYIOTH amapartypy,
BCTAHOBJIOIOTh (DiNbTPH, NMOIMIMHAYI, BEHTWISILIIO, CYBOpO IO-
JIEPXYIOTh TEXHOJIOTIYHOIO pPEXHMY, BHKOPHCTOBYIOTH 3acobu
IHIUBIOYAJIbHOTO 3aXMCTY TIPAliBHHKIB, YIOCKOHAJNIOIOTh M aB-
TOMATH3YIOTh BUPOOHHYI IPOLIECH, TePMETHU3YIOTh YCTATKYBaHHS
Ta anaparypy, BIPOBaXYIOTh NIPHHLIMI 6e3BiAXiqHOCTI Ta edeK-
THBHi METOAM OYMILNEHHS BiIXiZHMX rasiB. 3 HHX TeIlep BJIOB-
moiote SO, i 3HOBY NMOBEPTAIOTh HOTO Yy BUPOOGHMUTBO. 3aCTOCO-
BYIOTb TAKOX METOAM NOOYyBaHHSI LiHHHUX NMOGIYHUX NPONYKTIB i3
TIPOMUCJIOBHX BilIXOZiB.

Hax npo6riemolo MoBHOI yTwizawii! Ta mepepo6bku Bimxonis
BUPOOHHUTBA CYNTb}aTHOI KHCIOTH HUHI NPALIOIOTh IHXEHEpH i

1 Ymunizayia (Bix nar. utilis — KOPHCHMI) — JIOLUTbHE 3aCTOCYBAHHSA BiXO-
HiB.
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TeXHiKH. AIDXe peajizallisi NPHHLUMITY 6e3BiIXiqHOCTi Ja€e 3Mory
HE TUIbKM ICTOTHO 30UIBILIYBAaTH BMXil KWCJIOTH, TiABHILYBaTY
e(eKTHBHICTh BUPOOHHUTBA, 2 i OXOPOHSITH 3IOPOB’S JIOACH
36epiraTH YHCTOTY HABKOJIMIIHBLOTO CEPEAOBHIIA.

3aBaaHHA AN CAMOKOHTPOIO

43. Harmuinite piBHSAHHS peakiliif, sfki BiaOyBalOTbCSL Yy IIPOLEC]
H06yBaHHS CyIb}aTHOI KUCIOTH B TeXHilli. OOrpyHTYHTe OIMTHMAIBHI
YMOBH 1X 3IiHCHEHHS.

44. TIOsICHITH TepMIHH «MOHOTIIPAT» 1 «OJICyM».

45. SIk BM rajgacre, YoMy Iepe]l HaIXOMKEHHSM CYMIllll rasiB y
KOHTAKTHHH arapar ii peTeblo OYHILYIOTH?

46*. SIky Macy MOHOTIIpaTy MOXHa J0OYTH 3 5 T CipyaHOIo Kourye-
naHy, MacoBa yacTka Cyinhypy B sikomy 45 %?

47*. OGYMCIITE Macy PO3UYMHY CYJIb(haTHOI KHUCIOTH 3 MAacOBOIO
gactkoio H,SO4 20 %, sikuit MoxHa no6ytu 3 50 Kr oseyMy 3 Maco-
Bolo uactkoio SO; 10 %.

§ 8. PO3B’A3YBAHHS 3AIAY
HA BHUXIJ ITPOAYKTY

B ocHOBi BHpOOHMITBA CYIb(}aTHOI KHMCJIOTH (TaK caMo i
OyIb-SIKOTO I1HIIOTO XiMiKO-TEXHOJIOTIYHOTO TIPOLIECY) JIEXHUTh
XiMiYHe TEPETBOPECHHSI PEYOBHH — XiMiuHi peakuii. IxHio cyTh
BHPAXAIOTh XiMiYHUMH PiBHSIHHSIMH, 110 CKJIAJalOThCSl HA OCHO-
Bi 3aKOHY 30€peXCHHSI MACH PCYOBHH.

® Cdopmyrmoifre 3aKoH 36¢peKCHHS MacH PEYOBHH 1 IOSICHITH HOro
CYTh 3 TOMJISTY AaTOMHO-MOJICKYJISIPHOTO BUCHHS.

3HaHHSI 3aKOHY 30epeXCHHSI MacH Ja€ 3MOTry HE TUIbKH
CKJIalaTH PIiBHSHHS peakuii, a # NpPOBOAUTH 32 HUMH pi3Hi
PO3paxyHKH, Y TOMY YHCJIi OOYHCITIOBAaTH BHXiX IPOAYKTY BH-
POOHMIITBA.

Buxio npodyxmy — BaXIUBHIH IOKA3HUK ¢(HEKTUBHOCTI BHU-
pobHuyoro npouecy. Ha iforo miacraBi poOasiTb BUCHOBOK IIPO
MOBHOTY BHKOPHCTAHHSI CHPOBMHHM Towlo. Pi4 y TiM, mo B
peaJlbHUX BHPOOHMYMX yMOBaX 4epe3 OOOPOTHICTH OaraTbox
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peakuiil i BHUPOOHHMI BTPATH BHXiX NMPOAYKTY peakuii 3aBXIu
MEHLUMH Bil TOTO, SIKMii MaB GM YTBOPHTHCL 3TilHO 3 PiBHSIH-
HSIM peakuii (Ha mincraBi 3akoHy 36epexeHHs Macu). OTxe,
MPaKTHYHUH BHXil NMPOAYKTY 3aBXAM MEHIUHH 3a TEOpeTHY-
HUI.

Buxin npoaykry — ue BigHOWweHHN &aKTU4YHO
A06YTOro NPoAyKTY A0 MakKCUManbHO MOXJIUBOrO,
obuyucneHoro 3a piBHAHHAM peakuii.

Buxin mpomykTy BHPaXalOTh Yy YacTKax oguHMLI a6o y
BIICOTKaX. 3BEpHITh yBary, 10 WIS PO3B’sI3yBaHHsS 3a4ad Ha
BHXil TIPONYKTY 30BCIiM HE MAa€ 3HAYECHHSI, SIK 1Oro o6uMcmoBa-
IH: 32 BIJHOLUCHHSIM Mac, 00’€MiB M KiIBKOCTi peYyOBMHH. B
ycix LMX BHMankKax Gyne 3HaliieHO Te caMe 3Ha4YeHHs LIyKaHOI
BEJIMYHMHH.

Po3rnsiHeMO KOHKpPETHI MpHKJIANH.

3amaua 1. 3 320 T cipyaHOro KoiyenaHy, MacoBa YacTKa
Cynndypy B sikoMmy 45 %, mobyro cynndaTHy KHCIOTY Macoio
405 T (y nepepaxyHkKy Ha 6e3BoaHy). OGUHCIHTH BHXiI CYIb-
taTHOI KHCIOTH.

Hano: m(FeS,) = 320 T
w(S) =45 % = 0,45
m(H,SO,) = 405 1

pixin (H,SO,) = ?

1. O6uncmoemo Macy Cynndypy, o Mictuthest y 320 T
cipyaHOro KoJuemaHy:

m(S) = 3201-0,45 = 144 1.

2. O6yHCMIOEMO Macy CyIbaTHOI KHCJIOTH, SIKY MOXHA
Byno 6 nobyrn TeopeTHyHO 3 uvoro Cynubypy — 144 T.

S ! H,SO,
M = 32 r/monb M = 98 r/monp
m=32r m=98r

! Mix CynspypoM S i cynnhaTHOW KHCIIOTOIO H,SO, (sa ximskicTio
Cynpdypy) icHye B3a€MHO OHO3HAYHA BYIMOBUIHICTB, AKY GyIeMO MO3HAYaTH
3HAKOM .
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I3 3amucy BuaHo, wo 32 r (32 xr, 32 T) Cynsdypy Binnosi-
naiotb 98 r (98 xr, 98 T) cynbdarhoi xucnorn H,SO,4, a 144 T
Cynphypy —x T cyabdaTHOI KHUCJIOTH, OTXeE:

m(H,S0, = I BT_ 4417,

3. O6uMCcHI0eEMO BHXIN CynL(aTHOI KHCIOTH.

Mu 6aunMo, 10 TEOPETHYHO MOXHa Oyno 6 mobyrm 441 T
cynndarHoi KucnotH, a ¢akrHyHo nodynmu muwe 405 1. OTxe,
BiTHOLICHHSI TPAKTHYHO HOOOYTOro IpPOAYKTY IO TEOPETHYHO
MOXJIMBOTO i 6ye BHXOAOM IPOAYKTY:

405
441

BigmoBian: BHXin cyinbaTHOI KUCJIOTH CTaHOBHTD
91,8 %.

midin (H,SO,) = 27— = 0,918, abo 91,8 %.

3anaua 2. OGuHCINTH Macy DIOKCHAY cyabdypy, SIKy MOXHa
mobyrm 3 1 T cipyaHOro KojueAaHy 3 MacOBOIO YacCTKOIO
Cynsdypy 45 %, sxuwo Buxin SO, craHoBuTh 98 %.

Hano: m(FeS,) = 1 T = 1000 xr
w(S) =45 % = 0,45
Buxin (SO,) = 98 %
m(SO,) = ? |
1. O6uncmoemo Macy Cynndypy, 10 MicTHTECSI B 1 T KO-
YyeqaHy:

m(S) = 1000 xr- 0,45 = 450 xr.
2. 3HaxonuMo, sIKy Macy SO, MoxHa no6yru 3 450 xr Cynb-
¢ypy TeopeTHYHO:
S > SO,
T,

M = 32 r/mons M = 32 + 32 = 64 r/mMoMb
m=32r m=

TcopeTHyHO BHXOAUTDb, 110 3 Oyan-sikoi MacH Cymndypy S
YTBOPIOETLCSI BABIYi Ginblue miokcmay cynndypy SO,, To6TO 3
450 xr S yrBopioeties 900 xr SO,:

32 xr S — 64 xr SO,

e S x = 900 kr (SO,)
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3. 3HaxomuMoO Macy miokcuay cynbdypy, ska (HaKTHYHO
YTBOPWIACE.

Teopernanmii Buxin SO,, mwo cranoButs 900 KT, NpHiiMaeMo
3a 100 %, abo 3a ONWHMILO, TOAI MPAKTHYHMI BHXil, KM MU
1IyKaemo, ctaHoBuTHME 98 %, a6o 0,98, 3Bincu:

m(SO,) = 900 xr-0,98 = 882 xr.

Bianosines: maca SO,, sximo Buxin 98 %, CTaHOBHTH
882 k.

3aBaaHHa 4Na CaMOKOHTPONIO

48. OGuucniTh Macy Ge3BOAHOI CYIBbhATHOI KUCIOTH, SKY MOXHA
G6yno 6 mobyru 3 800 T cipuaHOro KosyeJaHy 3 MACOBOIO JacTKOIO
Cynbohypy 45 %, K6 BUXI KMCJIOTH GYB CTOBIICOTKOBHM.

49. I3 100 T cipyaHOro KosdemaHy 3 MacoBolo yactkoio Cymshbypy
48 % nobysaots 132,3 T cyanbaTHOI KMCIOTH. BH3HAYTe BHXiL KHCIIO-
TH.

50. OGuucniTe BHXix cynbdhaTHOI KucioTH, Ko 3 800 T cipyaHo-
ro KoydeiaHy 3 MacoBolo dacTkoio Cynsdypy 46 % mobyro ii Macoio
000 T.

51. Sky Magy CIDKH CITICHO, SIKIO HOGYTO MIOKCHI CYIbhypy
o6’emom 89,6 M~ (H. y.), 110 cTaHOBUTL 80 % BiI TCOPETHYHO MOXIIH-
BOIrO BUXOXIY?

52*. OGYMCIITE Macy pO3UYMHY CYIBh(hATHOI KHCJIOTH 3 MACOBOIO
vactkoio H,SO, 80 %, SIKMIt MOXHa JNOOGYTH, BUKODHCTOBYIOYH 2 KT
PYZIH, IO MICTUTH ITPUT i JoMilku. MacoBa 4acTKa JIOMILIIOK Y Py
craHoBUTh 40 %. Buxix xuciotu 3 pyau nopiBmioe 90 %.
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HITPOrEH | ®OCDOP

§ 9. 3ATAJIBHA XAPAKTEPUCTHKA
HITPOTEHY I ®OCPOPY

Icropwani Binomocti. Binkpurrst asory N,, MoneKynu sikoro
cKinanaoThest 3 eneMenTa Hirporeny N, nmpumucyiors momana-
cpkoMy BYeHoMy [lawiemio Pesepdopny, sxmit y 1772 p.,
AOCIXYIOYH YaCTHHY TOBITPSI, 1O 3QJMIUMJIACS I J3BOHOM,
Ae KUIbKa JHIB XHIa MHILA, BCTAHOBHB, LIO Lie <«IIOBITpS» He
MATPHMYe Hi OMXaHHS, Hi TopiHHs. BiH BBaxaB, 1O BOHO
HacHYeHe (IoricTOHOM, i Ha3BaB HOTO «OTPYHHHUM TNOBITPSIM».

Maike y wmeit cammit wac asor pmobynu K. Illeene,
Ax. Ilpicrni, T. Kasenniw. ITpore Bei ui BumatHi BueHi Gymm
TIEPEKOHAHHMH TPUXWIbHHKAMH Teopii (JoricToHy i 3 HuUM
NOB’AI3yBajli BJIACTHBOCTI «OTPYiiHOro mositps». Jmme A. Jla-
Byasbe, SIKHil BiB HacTymn Ha ¢uiorictoH, y 1776 p. mocninus ueii
ra3 i OBiB, 1O BiH € NMPOCTOI0 PEYOBHHOIO, a 3TOJIOM i 3arpo-
TIOHYBaB Ul HBOIO HAa3By a3om — «be3xXUTTeBMIl» (Bim rpeil.
CJIiB «@» — 3aNEPEYCHHS i «30€» — XHUTTH).

Doctop 6Gyno Binkputo y 1669 p. Xenninrom Bpannom, an-
ximikom 3 TlamGypra, sixuif Hamarasesi Bimmykat dinocod-
CbKHMIf KaMiHb, 32 JJONIOMOTOIO SIKOTO CTapi JIOAU HiOUTO MoJoa-
IAI0Th, XBOPi BUAYXYIOTh, a HEGIArOpPOIHi METAIH TEPETBOPIO-
Iothest Ha 3o707o. Ilin yac omuoro 3 pocninis X. Bpann Buna-
PUB cedy, 3aIHILOK 3MilllaB 3 BYTUUISIM Ta ITICKOM i NPOJOBXY-
BaB BHnapioBaTH. HeBnonsi y xon6i yrBopmwiacsi pedyoBmHa, 10
cBiTHacst y Tempssi (docdop — Bin rpeu. ceimaonocnuii).

Hirporen i @ocdop — THmoBi enemenTH V rpymu nepionmd-
HOI CHCTEMH, HaJleXaTh JO TOJIOBHOI MiATPYITH.

® TIpuranaiire 6ynoBy atomis Hirporeny i ®ocopy Ha ocHOBI noso-
XEHHS LMX €JIEMCHTIB Y NepioaMIHill cHcTeMi i 3aIMINTH CXEMH
GymoBH iX aTOMIB 1 eJIEKTPOHHI (HopMyITH.

Enextponna Gynosa. Enextponni c¢opmymun Hirporeny
15252p* i @ocdopy 1522522p°353p> nokasyioTs, 1o B iXHIX aTo-
MaXx Ha 30BHIlIHBOMY €JEKTPOHHOMY Ilapi MiIiCTHTBCS IO
5 enextpoHiB. B atomi HirporeHy Bonu posmilieni Ha opGira-
JSIX Y Takui cnoci6:
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V4

St
N n=2 N

Cryninn oxmcHenHss HitporeHy B crmonykax moxe OyTH
Bifl -3 (KONMM aToM BiTsrye 3 eNCKTPOHM Bifl aTOMa MEHII eJleK-

TPOHETaTHBHOTO eJleMeHTa) 1o +5 (ko 1, 2, 3, 4 a6o Bci 5 Ba-
JICHTHHX €JIEKTPOHIB BiATATYIOTLCS IO aTOMIB GUIBIN enexTpoHe-
TaTHBHHUX eNeMeHTiB, HiX Hirporen).

© Hammwits dopmymn crionyk Hirporery 3 Tigporerom i Oxcure-
HoM, ie HitporeH BHARISE Pi3Hi CTYNEHi OKMCHEHHS, i B KOXHOMY
3 BHTIAJKIB MOSICHITB, MM 3YMORICHMIT TaHMIf CTYMiHb OKMCHEHHS
aroma Hitporemny.

AtoM @ocdopy Mae monibHy eneKTpOHHY 6ynoBy 30BHill-
HBOTO €JIEKTPOHHOTO 1Hapy:

d
V4
) OCHOBHHI
ol B

BinminHicTs nonsirae y Tomy, mo B aTomi ®ochopy Ha
30BHILIHBOMY €JIEKTPOHHOMY 11Iapi € BUIbHI d-opb6irani, ue nae
MOXCUIMBICTb HOMY TepexonuTH y 36yaxeHuii cTaH (mopiBHsiiiTe
3 Cynbdypom):

d

s T 30yIKeHHIT
Tt Y
P n=3 1 CTaH aToMa

3rifHO 3 KiNBLKIiCTIO HECTIAPCHHX EJICKTPOHIB Yy OCHOBHOMY i
36ymkeHoMy cTaHax aToM Qocdopy B CIONYKaX MOXe BHSBISI-
TH CTYINEHi OKICHCHHS -3, +3,+5.

® Harmmuuwits dopmymr crionyk @ocopy 3 Tigporeronm i OKCHIeHOM,
ne @ochop BUABILE 3a3HAYCHI CTYIICHI OKHMCHEHHS, 1 IOSICHIT,
YUM BOHH 3YMORJIECHI.

® SIK BM MOXeTe IOACHUTY Toif (aKT, WO MIT aToMa Hirporeny
30y/xeHuit ctaH HeMoxuuBHit. Yomy?
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Enement Hirporen y BinbHOMy cTaHi icHye y dopmi mpocToi
PeYOBHHHM — a3oTy. Monekyna asory aBoxatomHa N,. Atomu
HitporeHy o6’eHyloTECSI ONMH 3 OXHUM 3a JOTIOMOTOIO TPBOX
CNICKTPOHHHMX Tap i YTBOPIOIOTh MiLlHMIi NOTPiHHMII 3B’SI30K
(TpM KOBaJICHTHI 3B’SI3KH):

ZI:I-+-I:II - :N=N.

@iznyni BIaCTHBOCTI. 3a CTAHIAPTHHX YMOB a30T —ra3 6e3
Kombopy i 3amaxy. MoneKynn HOro HemonsipHi, TOMy B3a€MOist
MK HHMM c/abKa, BOHa He MOXe IepPelIKOAUTH iXHBOMY Xao-
THYHOMY pyxoBi. lluM nosicHIoeTbCSI rasyBaTHii cTaH a3oTy 3a
CTAaHOAPTHHX YMOB i 16 € IPHYHMHOI0 TOro, 1O  Aa30T
3pimxyersest (-196 °C) i TBepane (210 °C) 3a nyxe HH3BKHX
TeMmreparyp. Y TBEpAOMY CTaHi Ma€ MOJIEKYJSIDHI KPHUCTANi4Hi
#parku. HenomsipHiCTIO MOJEKYN a30Ty TOSICHIOETBCSI OTO
HH3bKa PO3YHHHICTL Y Boai (B 1 06’eMi Bogu 3a 20 °C posyu-
HseToest 0,0154 o6’emu asory). BiH Tpoxm Jierwumii 3a mosiTpsi,
Maca 1 i asorty nopiBHioe 1,25 r.

Ximiunmit enemenT Qocdop, Ha BinMminy Bin Hirporeny,
YTBOPIOE KUTbKa NPOCTHX PEYOBHH, sIKi IOMITHO pi3HSATBCS 3a
BJIACTHBOCTSIMH.

Ile — Ginuit, 4epBoHMii i YopHMIt
docodop.

bBinuii gocgpop — M’sika  KpucTanmiyHa
PEYOBHHA, Y 4YHCTOMY BHIVISIAI 30BCIM
GesbapBHa i Tmposopa, ane 3a3Buuaii
XOBTYBaTOrO KOJIbOPY (CXOXa Ha BiCK),
JieTKa, Ma€ 3anax YacHHUKY, JIETKOIUIaBKa
(ty., =44 °C) i nerkoszaiivucra. Mae
MOJICKY/ISIDHI ~ KPUCTNiYHI IpPaTKH, Y
By3JlaX SKHMX PpO3MillleHi TeTpaeapHyHi
Monexynu P, (man. 4). ¥V Boni He posuu-
ﬂ“ﬁ'in :;OBQ)Y‘;‘C’; MQTIeKY-  ysieThesl. POSYMHSIETHCSI Y CipKOBYIIEWi

py CS, Ta GeHseHi. Y TempsBi Ha moOBiTPi

CBITUTBCSI 3€JIEHKYBaTO-XOBTHM CBIiTJIOM

(‘noMmiHecLeHUis), NMPH LBOMY BHAULIETCS TerwioTa (XiMiuHa
CHEPIisl NEePEeTBOPIOETLCSI Ha cBiTIoBy). Take sBHMINE cripuym-
HIOETECSI TIOBUIBHMM OKHMCHEHHSM. Teruiora, 10 BHAUISETHCS
TIpH UBOMY, MOXe€ pO3IUIaBUTH (pocdop i MpH3BeCTH OO ¥Horo
3aiiManHs1. Yepes e 6imuit pocdop 36epirators min Boxoo. IMin
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Jac HarpiBaHHs abo Ha CBIiTJi BiH NEPETBOPIOETHCS HA YepBO-
Hu docdop.

Bimii pocdop — nanssuvaiino orpyiina pevosuna, HaBiTh y
MaiMx no3ax (50 mr) pie cmepreanno!

Yepeonuii (hocghop — NOPOLIOK Bill TEMHO-KOPHYHEBOIO [0
4YEPBOHOTO i (hioNIeTOBOrO KONbOPY, 3 ATOMHMMM KPHCTATIYHH-
MU IpaTKaMM (CTPYKTypa NO KiHIs He 3’sicoBaHa), 6e3 3amaxy,
HE OTPYWHMH, Ha TIOBITPi OKHCHIOETHCS TIOBUTLHO, Y TEMpSIBI HE
CBITUTbCS, 3aropsieThest e 3a 260 °C. Jlerko B6upae Bosory
(rirpockoniyHmit), ane y Boxi i B ciproByriewni CS, He posumu-
HsieThest. [lin wac HarpiBaHHsI Ge3 AOCTYNy MNOBIiTpPS BHIApoO-
BYETBCSI, & IIPH OXOJIOZIXXCHHI MOro Iapa TepeTBOPIOETLCS Ha
6imuii docdop.

Yoprui  pocpop — pevoBuHa, cxoxa Ha rpadir, Mae urapysary OyuoBy,
MeTaTYHMA GJIMCK, BHARISAE RIACTHBOCTI HAMIBIPOBIIHMKA, He oTpyiHuit. Ile

Ha¥cTiliKiwa anorponHa dopma. YTBoploeTses 3 6itoro dochopy mpu TPHBa-
JioMy HarpiBaHHi (200 °C) mix BesMkuM THcKoM (1220 MITa).

Ta6auus 3. Bnacusocti anotponis ®ocdopy

AJtoTponu
Docopy O3HaKH bumit YepBoHui Yopuuit
I bocdop (ocdop docpop
TOPiBHSIHHS
Bl
Koutip OutHit KOPHYHEBOTO CipO-4YOpHHUH
Jio (iosieToBoro
3amnax YaCHHUKY 6e3 3amaxy
. . BITHOCHO
Tsepaictb CXOXMH Ha BicK TBepAU MKW
Xapakrep anorpona HeMeTATIYHH I MeTaYHHH
TUTABUTHCS JIMIIE Ml THCKOM,
. 3a Temrepatypu > 280 °C
TemrepaTtypa 1UIaBIeHHS 44 °C TIEPEXOIHTH Y Mapy GUToro
dochopy
. mano B H,O .
o Nh 2
Po3yuHHiCTH n0Gpe B CS, HEePO34YMHHI
PeaxuiiiiHa 31aTHiCTD BHCOKa HHU3bKa cepeHs
. ; 3eJIeHKyBaTe _ _
JlioMiHecueH1is oI
Kp};;ggmi Moneléympm aTOMHI aTOMHi
4
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Vreopennsi ®ochopoM KiTBKOX aJOTPONTHMX ¢opM Tosic-
HIOETECS Pi3HUM PO3MIlLIEHHSIM aTOMIB OAWH BilHOCHO ONHOTO
y KPHCTJIIYHUX I'PaTKaXx.

VY npupoai HitporeH 3ycTpivaeThes SIK y BUIBHOMY CTaHi, Tak
i y 3B’s13aHOMYy. Y BinbHOMYy ctaHi HirporeH y Bursimi asory
BXOIMTb N0 CKiamy noBiTpsi (o6’emHa yacTka N, CTaHOBHTBH
78 %, macoBa — 75,6 %). OcCKUIbKM a30T 3 TIOBIiTpPSI BUTpa-
YaEThCS MaJIo, MOro 3amacu B atMocdepi 3aJMIIAIOTLCSI CTaIH-
MH. Y BHMIVISOi HEOPraHiYHMX crnioiyK HiTporeH y HeBeIMKuX
KUTBKOCTSIX € B I'pyHTi. [IpoTe y BHUIMISIAI CKIAgHUX OPTraHIiYHUX
CTIONYK — OUIKIB — BiH YBIXOIMTb O CKJIaQy BCiX XMBHMX Opra-
Hi3MiB, Gepy4H y4acTb Y iX XUTTERISUTBHOCTI.

Ha BinMiny Bin Hitporeny ®@ochop 3ycTpidyaeThcsi B IPUPOIi
TUIBKH B crionykax (yomy?). HailiBaxommsin MiHepaim, 10 cKia-
ny SIKMX yXomuTh ¢ocdar kansuiio Cay(PO,),,— ue pochoputu
¥ anmatutu. HaiiGinpuwe y cBiti pomosuile anatutiB Ha Konb-
CBKOMY TiBOCTpOBi y XibGiHCHKHMX ropax.

B Vkpaini pomosmiua dochopuris sycrpivaiorecs y Ilpu-
aHicTpoB’i, Ha XapkiBuiyHi; B YepHiriBchki Ta 3anopisbKii
obnacTsix.

Enement @ochop — BaXIMBUI CKJIANOBHI €JEMEHT Opra-
Hi3My JIIOOWHM, TBApMH i POCHMH. 3 pOCNMH HaWbaraTiii Ha
®ocdop 6060Bi, COHSIIHMK i Tropixu. B opraHizmi moguHN
®ochop BUSBICHHH B yCiX TKAHWHAX, OCOOJMBO y HEPBOBiH i
KicTKOBiii. BiH BXoauTh 10 cKiIany AesiKuX (epMEHTIB, MiCTHTb-
cs1 B 3ybax. ®ocdop — XKUTTEBO BAXJIMBHMII €JEMEHT IUISI BCiX
OpraHi3MiB.

3aBgaHHA AN CAaMOKOHTPOSIO

53. SIxe Micle y nepiogudHiit cucTeMi eeMeHTIB 3aiimMalors Hitpo-
red 1 @ochop? Sk ue 1moB’s13aHO 3 GYIOBOKO IXHIX aTOMIB?

54. 3amuunite exekTpoHHy (dopmyny atoma Hitporeny. B womy
MOAIGHICTE 1 BiAMiHHICTH OymoBu atoma HitporeHy it atromiB OkcureHy
Tta @Oyopy?

55. IToxkaxith rpadivHo GyIOBY 30BHIIIHBOIO EJIEKTPOHHOTO Iapy
atoma Hirporeny ta atoma @ocdopy. Illo Bu BOavaeTe CrLIBHOIO i
YUM BOHH Pi3HATBCS MIX co0010?

56. SIxi crymeHi okucHeHHs1 RiactuBi Hitporeny? SIk ix moxua
rosicHUTH? Bu3HauTe BAJICHTHICTH i CTYIMiHb OKMCHeHHS HitporeHy B

MoJteKyi asoty N, .
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57. SIxoro TuITy KpHCTalniuHi rpaTku B asory? Ha migcraBi sxmx
(I3MIHUX BIACTHBOCTCI a30Ty MOXHA ITPO 16 POOUTH BHCHOBOK?

58. oBeliTh po3paxyHKOM, IO a30T TPOXH JICTIIMIt 3a ITOBITPS.

59. OGUMCIITE TYCTHHY a30Ty 3a BOIHEM.

60. IITo Take amorpomin? CxapaxTepuayiiTc HaHTOJOBHIIIN ayo-
TporHi (dopmu Dochopy. Poskpuiite NpuUIMHY BIIMIHHOCTI IXHIX
BJIACTUBOCTEIA.

61. SIx Bu ragaerc, YoMy a3oT —ra3, a ¢ochop — TBepaa pevo-
BHHa?

62. IlopiBusiire arorpomiio Oxcureny i @ocdopy. o Tyr
CITUIBHOTO i B YOMY BiZIMiHHICTB?

63. Poskpuiire ¢isiomoriuny pons Hitporeny i @ocdopy.

64. Y sxomy pumsiai Hirporen i @ocdop 3ycTpivaloTiest B IIPHPO-
Il i somy?

§ 10. XIMIMHI BJIACTUBOCTI A30TY I ®OCP®OPY

Bu BXe 3HaeTe, 1m0 B MoneKyni azoty N, 3a paXyHOK TphOX
HECTIAPCHHX CJICKTPOHIB KOXHOIO 3 aTOMIB YTBOPIOETLCSI
NOTPiiiHHIT 3B’SI30K:

N, :!N::N: N=N

Yepes 1e MOJICKyIa a30Ty ayxe MinHa. IToTpi6HO BHTpaTHTH
BEJINKY KUIBKIiCTL CHEpril Ha pyiiHYBaHHs 3B’SI3Ky, 1100 movana-
cs1 peakuist. ToMy MONEKYJSIpHHIT a30T, SIK IPaBWIO, BCTYTIAE B
XiMiYHY B3a€MOJIIO 32 BHCOKHX TEMIIEpaTyp.

®ocdop XiMIYHO AKTHBHIlIMIA, HDK a30T. XiMiYHa aKTHB-
HicTb dochopy 3anexuTs Bix anorponHoi ¢opmu. Tak, Hallak-
THUBHIIIMI Oinmit ¢dochop. Bu 3Haere, 10 BiH JIETKO OKMC-
HIOETLCSI HA TIOBIiTPi i CBITHTLCSI B TEMPSIBi, MOXE CAMOBUILHO
cnianaxyBatiu. YepBoHmii ¢ocop MeHn axtuBHMii. Bin oxuic-
HIOETLCSI Tix yac HarpiBaHHs. Ille MeHII akTUBHMIT — YOpHHIT
docodop.

VY piBHSIHHSIX XIMIYHHX peakuiii 6immii docdop 3BHYaAlIHO
no3Ha4aoTh Gopmynoio Py, 1o sianosigae ckiamy ioro mone-
Kynu. YepBoHa i yopHa anotponHi ¢opmu docdopy nosHa-
yalotecsi cuMBoiioM P. Taxmii caMuii CHMBOJ BHMKOPHCTO-
BYIOTb, KONH ¢opMa HeBimoMa abo Moxe OyrH Oyan-skow. Ile
ximiyHa ¢opmyna ¢docdopy, yMOBHA ISl BCiX HOro ajorpom-
HUX dopm.
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Ockinsku Hitporen i @ocdop y crionykax MOXYTh BHSIBISITH
SIK noau'mnﬂm“l, TaK i HCTAaTHUBHMIl CTYIICHi OKHCHCHHSI, IXHi
npocn PCYOBHHH B pcaxmslx MOXYTb OyTH SIK OKHCHHKAMH, TaK
i BiTHOBHMKaMII. A30T i (boccpop TIOBOZSITLCSI SIK OKMCHHKH Bill-
HOCHO HaMaKTHBHIlUMX MeTaniB i Boxuio. IIpn unomy

0 +6e 3 0 +3e -3
N, >2N P> P

1. Baaemonin 3 meranamu. A3or i ¢ocdop min yac HarpisaH-
Hsl pearyloTh 3 6GaraTbMa METaJaMH, YTBOPIOIOYH BiIMOBiTHO
nimpuou i gpocghiou:

3Mg + N, = Mg;N,
3Mg + 2P = Mg,P,
Jlmue 3 nitieM a3oT pearye 3a 3BHYANHOI TeMmmepaTypH,
YTBOPIOIOYH HIiTPUA JITiIO:
6Li + N, = 2Lj;N

2. B3aemonis 3 HeMeTaNaMH: a) 3 BOAHEM a30T CIIONYYAETHCS
32 HAsSBHOCTI KaTajli3aTopa, BHCOKHX THCKY i TeMIepaTypH,
YTBOPIOIOYH aMiak:

N, + 3H, & 2NH,,

a ¢ocdop 3 BogHEM NMPAKTHYHO HE B3AEMOIE;
6) 3 KHCHEM a30T CIIOJYYAETHCS 32 TEMIEPATYPH EJEKTPHY-
Hoi nyru, noHan 2000 °C, yrsopioioun okcun HirporeHy(II):

N, + 0, & 2NO

Pocdop eHepriiiHO B3aemonie 3 KucHeM. Sximo iforo miana-
JIUTH, BiH 3rOpsi€ B KHCHi CJIMyYHM SICKPABHM TIOJTyM’SIM, YTBO-
proroun okenn docdopy(V):

4P + 50, = 2P,0;
[lin 4Yac TNOBIMLHOTO OKHMCHEHHSI YTBOPIOETLCSI OKCHI
dbocopy(II):
4P + 30, = 2P,0,
3acrocysanus. A3or Y BCJIMKHX KUTbKOCTSIX BUKOPHCTOBYETh-

¢ wisi AoOYBaHHS aMmiaKy i JUISI HATIOBHEHHS CJICKTPOJNAMIT
(iHepTHe cepenoBHILE).
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Bimmit ¢ocdop mmpokoro 3acTocyBaHHS He Mae. Moro
BUKOPHUCTOBYIOTh U1 NOOYBaHHSI iHIIMX aJOTPOIHHX (OpM,
dochaTHuX KHCIOT, K OOHOBY 3amamoOBaJbHY pPEYOBHHY, a
TAaKOX IJIs1 YTBOPCHHSI THMOBHX 3aBic.

‘{epnomlii (lJOCd)Op BHKOPHCTOBYETBLCSI IJIs1 BHpOﬁHHIlTBa
CipHHKIB.

V 1831 p. ¢dpaHuy3pkuit BUHAXiTHUK cipHukiB Illapns Copid moyas 3acTo-
coByBaTH OutMit docdop 11 BUTOTORIEHHS CIiPHUKOBHMX I'JIOBOK. Taki CipHH-
KM JIETKO 3aliMaiMcsa 1if yac Teptsl o6 Oyab-fKy NMoBepxHio, ajie 6yiM OTpyi-
HUMHM, WKIUIMBUMHU IS 300pOB’S i BorHeHeGesnmeyHUMU. HeBmoB3i Bi HMX
BIIMOBWJIMC.

CyuacHi Ge3neuni cipHuku BuHaigeno y 1855 p. B Iseuii. bimuit docdop
3aMiHEHO YepBOHMM. BiH BXOIMTH He JO CKJIaay IOJIOBKM CIPHHKA, a JI0O CKIa-
JIy HaMa3KH, ILI0 HAHOCMTLCH Ha KOpoOKy (pazoMm i3 cyibdimom crubiio(11I)
Sb,S,, samisHum cypukom Fe,O,, momimkoio ksapuy SiO, i kiew). T'onosku
CIPHHKIB CKIAIAIOTECS, TOJIOBHMM 4YMHOM, 3 GeprosieroBoi cosi KCIO;, moro-
TOro cKia, cipku Ta kielo. ITit yac TepTss TJIOBKM IO HaMaslli CipHMKOBOI
KOpoOKHM uepBOHMH ocdop 3aHMaeThes, MANATIOE TOJMOBKY, a BiJl Hei 3aro-
PAETHCS IEPeBO.

KpiM BHpoOHHUTBAa CcipHUKiB, (docdop 3acTOCOBYIOTH Yy
MeTanyprii. BUKOpHCTOBYIOTH HOTO i IJIsI BUTOTOBJICHHSI HAIliB-
TIPOBINHUKIB, (ochOpOpraHiYHUX TIpenapaTiB — 3ac0o0iB 3HHU-
LIEHHSI KOMaX — LIKiQHHUKIB CUILCBKOTOCTIONAPCHKUX POCIIHH.

3aBaaHHA aNnsi CaMOKOHTPOIO

65. 3armmuriTe pIBHAHHSA peakuiif, sIKi XapaKTepH3ylOTh XiMi4Hi
BJIACTUBOCTI a30Ty i ¢ocdopy. SIka 3 X PeIOBHH XIMIYHO aKTHBHIIIIA
i yomy?

66. Ha xampuiit KiTbKicTIO peYOBHHM 1,5 MOJIb 3a BHCOKOI TeMIre-
PaTypH TOMISUTM a30TOM KUIBKICTIO pedoBUHM 1 Moub. SIKi pegoBuHM i
B SIKiif KUIBKOCTI MOXHA BUSIBUTH ITiCJISI 3aKIHYCHHS peaxirii?

67. O6uuciiTh, 91 BUCTaYUTh 100 JI KMCHIO (H. Y.) VIS CIIATIOBAH-
Hsa 100 r docdopy.

68. 3 5 T docdary Kanblilo, AKIIO BHXiJ IPOAYKTY CTAHOBUTDH
90 % Bix TcOpEeTHIHOro, MOXHa TOBYTH dochop Macoio

(@ 0,9 T (8) 41

®) 2T (r) 0,4 T.



§ 11. AMIAK

Bynosa monekymu. Monekyna amiaky NH; smmise co6oio
Ounoab. CNUIbHI €JNIEKTPOHHI TMapu AyXe 3MillleHi A0 aroma

Hirporeny (uomy?):

NH, H:N:H AtK
H HHH

® 3asHauTe eJeKTPOoHHiI ¢opMymn atomiB Hitporeny i IimporeHy,
MOKaXiTh rpadiTHO PO3MIILIEHHS E€JICKTPOHIB IO OpOITAIAX i MosC-
HiTh, SIKUMM €JICKTPOHAMHM YTBOPIOETHCS KOBAJIEHTHHII 3B’M30K Yy
MOJICKYJIi aMiaKy i YoMy BiH MOJSApHMIA. SIKa BaJICHTHICTB i CTYITHb
okucHeHHS HitporeHy B amiaky?

@izuyni BractuBocti. AMiak NH, — GeaGapBHuit ras, 3 pis-
KMM 3amnaxoM, HabaraTo Jierumii 3a
TIOBITPsI, OyXe NoOpe PO3YHHSIETH-
cs y Boai (3a 20°C B 1 06’eMi BO-
a1 — 700 o6’emis NH,), 3a Tem-
nepaTypu, HIUX4iii 3a —33,4 °C ne-
pexomuTh Yy pinkuii ctaH. Jlyxe
YpaXxye CIM30Bi OOOJIOHKM ouei i
IMXaJIbHUX 1IUISIXiB.

Ximiyni BaacruBocTi. s amia-
Ky XapaKTepHi peakilii OKUCHEHHS
i IpHEaHAHHS.

1. OxucHenns amiaKy. AMiak,
Malo4yd HU3bKHH CTYMiHb OKHCHEH-
Hs1 Hirporeny -3, moBomuth cebe
SIK BiIHOBHHMK. BinHOBHi BiIacTH-
BOCTi aMiaKy BHMSIBJISIIOTLCS TMif 4ac
TOPiHHS HOro B KMCHi (Maj. 5). Man. 5. Topinns amiaky

4NH; + 30, = 2N, T + 6H,0

3a HasBHOCTI Karanizatopa (Pt) peakiis okuCHeHHsI amiaky
3MiHIOETECS: 3aMiCTh BUIBHOTO a30Ty YTBOPIOETECS OKCHI HiTpO-
reny(II) NO:

4NH, + 50, = 4NO 1 + 6H,0
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® Cramite U HABCACHUX PIiBHAHD CJICKTpOHHMit Ganarc, obrpyH-
TyiiTe PO3CTaHOBKY KoedillieHTiB i JIOBeHiTh, 10 amiak B 06OX
BHITAIKaX — BiTHOBHUK.

2. B3aemozis 3 BoAOW. AMiak 106pe pO3UMHSIETLCS y BOLI,
YTBODIOIOYH amiauny e6ody. Bucoka pO3YMHHICTh aMiaky mosic-
HIOETBCSI THM, 10O BiH pearye 3
Bono0. Ko cyxy Konby, 3ariOBHEHY
amiakoM i 3aKpuTy TpobKoIO 3i
BCTABJICHOIO TPYOKOIO 3 BiOTSATHYTHM
KiHLIeM, 3aQHYPHUTH Y BOAY, OO SIKOI
JONAHO KUIbKA Kpameiab PpO3YHHY
¢eHondraneiny, TO 3 Ge3bapBHOI
PIIMHHM TIOYMHAE OHMTH MATHHOBMIA
«poHTAaH» (Man. 6). 3abGapmiaeHHS
aMia4HOI BOAM CBiQYHTL NPO Te, LIO
BONHHII PO3YMH aMiaKy Ma€ JIYXHY
PeaKuiio.

S ue MOXHa MOSICHUTH?

Y Boni koHueHTtpauii itonis Iix-
Man. 6. Posumnenus amiaky POTCHY I:l+ i rigpoxkcua-ioHis OH™ —
y Boxi OHAKOBI:

H,0 & H* + OH-,

TOMY CepelloBHIIC HeHTpanbHe, i deHondranein Ge3bapBHMIl.
3 poszunHeHHsSM amiaky NH; y Boai KOHUEHTpauisi ripokcua-
ioniB OH™ 36UIb1IYETLCSI, OTXE, YTBOPIOETLCS JIYXHE CEPENOBH-
e, i peHondTaNCiH CTaE MATHMHOBHM.

BHHUKHEHHS JIYXXHOTO CepeliOBHILA TOSCHIOETLCS THM, 1O
B PO3YMHI MOJIGKY/M aMiaky TNpHeAHyloTh ioHH [imporeny,
YTBOPIOIOYH HOoHHM aMoHilo NHj.

NH, + H* > NH;

ITpu upoMy BHBUILHIOIOTLCSI 3 BOAM Trigpokcua-ionn OH™,
11O i HaJae PO3YHHY JIyXHOI peaxulii.

Koxuuit #ion amonuiio NH; Ma€ YOTHPH KOBWICHTHi 3B’A3KH. TpH 3 HHUX

YTBOPIOIOTECS 32 PAXyHOK TPHOX HECNApEHHUX eJICKTPOHIB, fAKi € Ha p-opbiranax
30BHILIHBOTO €JIEKTPOHHOTO 1apy aroMa Hirporeny. YeTBepTHii 3B’430K yTBO-
PIOETECH 32 IOHOPHO-AKICITOPHUM MeXaHi3aMOM Mik atomoMm Hitporeny amia-
Ky (1oHop) Ta ¥onom Tixporeny (akuenrop):
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Vei yornpu 3s’s3ku Hitporen-Tinporenn N — H B #oni aMonilo piBHOLH-
Hi, HE3BAXKAIOYH HA Pi3Hi MEXaHi3MHM IXHLOTO YTBOPEHHS.

B3aeMonist aMiaky 3 BomoIO BinOYBaeTLCS 32 PiBHSIHHSIM:

NH, + H,0 & NH,-H,0 & NH;+ OH-

Asie B pO3YMHi JIMLIC HEBEJIHMKAa YacTHHA Monekyn NH; me-
PeTBOPIOETLCs HA HoHu aMoHilo NHj. Tomy amiayna Boma max-
HE aMiaKoM.

AmiauHy Boay mnosHayaioTh ¢opmynoio NH, - H,O i Hasm-
BalOTh TiAPOKCHIOM aMOHiI0, a0 HAlIATHPHHM CIHpTOM. BiH
HaJIEXHTD 0O CAOKMX i HCCTIMKIX OCHOB:

NH,-H,0 & NHj + OH-

NH,-H,0 2 NH,™+H,0

3. B3aemozis 3 KHCJIOTAMH. SIKIIO 3MOYMTH ONHY CKIISIHY
NTMYKY KOHLEHTPOBAHUM PO3YHHOM aMmiaky, a iHLIy — KOH-
LIEHTPOBAHOIO XJIOPHAHOIO KHCJIOTOIO i MigHECTH IX OOHY IO
OIHOI, TO 3’SIBNSIETLCS Gimmil MM — APIOHI KPHCTAMKH XJIOPH-
Iy aMOHil0 (HALLIATHPIO):

NH, + HCI = NH,CI

Orxe, aMmiak, B32EMOXIIOYN 3 KHCJIOTAMH, YTBOPIOE COJMi
AMOHIIO.

e Hammwits piBHanisg peaxuiift MK amiakoMm i@ a) HiTpaTHOIO,
6) cyandarnolo KucroraMit. SIKi coji aMOHiIO TIpH I[BOMY YTBO-
pioloTses?

@ Illo crrbHoro i BiIMIIIIOrO MiX PEYOBHHAMM, HA3BH SIKUX «HAIlla-
THP» 1 «HALLATHPHMIL CITHPT»?

HoOysanna. ¥ na6opartopii amiak 1o6yBaioTh i3 cymilli TBep-
aux pevosuH — HawaTtupio NH,CI i ramenoro sansa Ca(OH),
(Man. 7) 3a piBHSIHHSIM:
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2NH,CI + Ca(OH), = CaCl,+2NH; 1 + 2H,0

® Yowmy mis jnoOyBaHHsI amiaky GepyTb CyXi PEYOBMHHM, a He iXHi
posunnn? YoMy 36MpaloTh aMiak y MpobipKy, IepeBepHEHY A0TOpH
JHOM?

3acrocysanns. Amiak —
BaXJTMBHI MPOAYKT XiMiYHOI
npomucioBocti. Moro BuKO-
PHCTOBYIOTh SIK JOOpHMBO i
IJIsT BHPOOHHLTBA Aa30THHX
no6pHB, a TAaKOX HITPaTHOI
KHCJIOTH, BHOYXOBHX peyo-
BHH, comM. SIK XOJIOHOareHT
aMiak 3aCTOCOBYIOTh Y XOJIO-
IWIbHHUKAX.
VY Bumani amiagyHoi Boau
BiH BUKOPHCTOBYETBLCSI Y MeE-
: OMIMHI I Ha3BOIO «HAalla-
II:'iljm. 7. Hobysannsa amiaky B JiaGopaTo- THDHMIi CTIPT>. ByxaHHs
MaJquX KUIbKOCTeH amiaky
CTHMYNIOE PoBOTY ceplsl i HEPBOBOI CHCTEMM, TOMY HAlIATHP-
HHUIl CITUPT JAIOTh HIOXAaTH MPH 3HEMPHTOMJIECHHI Ta OTPYEHHSIX,
Hanpukian YagHuM rasoM CO. Sk cnabxuit nyr amia4yHy Boay
IIMPOKO 3aCTOCOBYIOTH Y XiMiYHMX JaGopaTopisix, a TaKoX Y
nobyri: Tim 4Yac TpaHHsA OUIM3HM, AN BHUBEACHHS IUIAM,
YMIIEHHS] KWIMMIB i 10BEJIPHHUX BHPOOiB.

3aBaaHHA AN CAMOKOHTPOJIIO

69. SIxi dismani BracTuBocti amiaky? SIK ioro 106yBaiorh y J1aGo-
patopHuX ymoBax? HanmuuuiTe BiAIOBifHE PIBHAHHS peaKuii.

70. Uu MoxwHa 3i6paTH amiak criocoGoM: a) BHTICHEHHS IOBITpS;
6) BuricHeHHs Boxu? Yomy?

71. 3a3HauTe eJeKTpoHHiI KoHirypauii atomis Hitporeny i Iinpo-
reHy Ta IOSICHITB, SKMMH CJIEKTPOHAMHU YTBOPIOIOTHCS KOBQJICHTHI
38’S3KM B MOJICKYJTi aMiaky i 9oMy BOHA TOJSIpHA. S[Ka BAJCHTHICTD i
KUt CTYTIHBL oKucHeHHst HitporeHy B amiaky?

72. SIxi peakuiil amiaky 3 iHIIMMM PEYOBUHAMH BEYTH IO YTBOPCH-
Hs HOHIB aMOHIiI0?

73. B sxoMy Hanpsmi (ua migcrasi npunimmy Jle Ilarense)
3MICTUTECSL piBHOBAra peakilii amiaky 3 BOZOIO ITJI Yac: a) HarpiBaHHs,
6) OXOJIOMDKCHHS; B) JAOAABAHHS KHCJIOTH; I) HOJAaBaHHA Jyry?
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74. Ha xataliTHIHE OKHUCHEHHS aMiaKy KUIbKIiCTIO pEYOBMHH
2 MOJIb BUTPAYaEThCsl KUCEHb 06’eMoM (H. Y.)

(a) 11,2 m; (8) 28

©) 22,4 (r) 56 .

75. Ilix 9ac B3a€MOJil HAIIATHDIO 3 TallleHHM BAITHOM MAacolo
370 xr BHIIUMS:TBCS[ amiak 06’eMoM (H.Mg.)

(a) 11,2 Mm; () 224 M;

(6) 22,4 v*; (r) 448 .

76*. ITpoxurr’srimt 200 T PpO3YMHY 3 MAacOBOIO YACTKOIO aMiakKy B
HboMy 25 %. IIpu upomy 20 r amiaky 3piTpuwiocs. SIKoIO crata Macosa
JacTKa aMiaky B po3uuHi? SIka Maca XJIOPOBOIHIO ITOTPiGHA ISl HOro
Heirpaisarii?

§ 12. COJII AMOHIIO

Coni aMOHII0 — Lie KPUCTAIIYHi PEYOBUHH 3 HOHHMM THIIOM
3B’3Ky. [lo cknamy coneif aMOHil0 BXOASITh ofMH a6o KinbKa
KaTiOHiB aMOHIIO i aHIOH KHCJIOTHOTO 3QIHILKY.

® Harmmuurite dopMyi TPHOX COEif aMOHIIO 1 3a3HaYTe HA3By KOXHOL
3 HHX.

@izuyni Bracrusocti. Colli aMOHIIO — TBepi KpHCTaNiyHi
PEYOBHHH, 10 3a 30BHIlHIM BHIVISIIOM HaraayioTh COJIi JYXKHHX
Mertanis. ¥ Bozi no6pe po3YMHSIIOTHCS.

Ximiuni BaacruBocti. Coni aMOHIIO BMSAB/ISIIOTH THUIIOBI IS
BCiX coJsieif BIacTHBOCTI i AesiKi cnieuudivHi.

1. Juconiauis Ha ioHM. SIK CHILHI €IEKTPOJIITH COJi AMOHIIO
Yy BOOHOMY PO34YHHi 0OOpe OUCOLIIOIOTh Ha HOHM:

(NH,),SO, & 2NH;j + S03-

2. B3aemonis 3 inmmuMu coasmu. SKio B npobGipKy 3 po3uH-
HOM XJIOpHIYy AMOHIl0 NOJHMTH PO3YMH HITpaTy apreHTyMy, TO
BHMIIAJa€ CHPHUCTHH (CXOXWii Ha 3cie Mosoko) 6inmii ocan:

NH,Cl + AgNO, = NH,NO,+AgCl |

® Bu nepekoHaIMCs, 1O COi AMOHIIO BCTYIAIOTH Y PeaKlliio HOHHOTO
00OMiHy 3 iHmmMy cosstMi. Harmumuite HaBeneHe piBHAHHS y TTOBHIi
i1 ckopoueHiit ifoHHux dopmax. I[Ipuramaifre, sSKMX yMoB Tpeba
nofiepXyBaTH, W06 peaxiliss OOMiHY MiX JBOMa COJSIMH BiIOysacs
10 KiHIs, TO6TO MpakTUYHO Gyina 6 HeoGoporHO0. UM BHUTpHUMAaHi
Taki YMOBH y JJaHOMY pa3i?
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3. Bsaemonin 3 ayramu. B pesynbrati B3aemonii coneii amo-
Hil0O 3 JIyTaMH YTBOPIOETLCSI aMiaK, 4Yepe3 IO AaHy peaKIiio
BHKOPHCTOBYIOTD SIK SIKICHY Ha COJIi aMOHIIO:

NH,Cl + NaOH = NaCl + NH, 1 + H,0

Buninenns amiaky NH,; — xapakrepHa o3Haka Iisl po3mis-
HaBaHHS COJIeil aMOHIlO.

Jlabopamopna po6oma 3
BusiBneHHA WOHIB aMOHIl0 B pO34uHi

Hanuiite B npo6ipky 2 Mn po3uyuHy cynbdgaTy aMmoHiio i nobas-
T€ A0 HbOro CTiNbKW X PO34MHY rigpoKCUAy HaTpilo. Harpiiite
piavHy B npo6ipui A0 KuUNiHHS i1 06epexHO NoHoxaiTe ras, LWwo
Buainsereca. lMigHecite A0 OTBOPY NpoGipKM 4epBOHUIA NakMyco-
BUN nanipeub, 3Mo4eHuit Bogowo. Lo cnocrepiraerbca? Yomy?
Hanuwite piBHAHHA peakuii.

Otxe, SIKICHOIO pPeakli€lo Ha COJi aMOHII0 € Aisl JIYTiB NpH
HATrpiBaHHi 3 BHAUICHHSIM aMiaKy, SIKMH BHSIBJISIIOTH 32 3ama-
XOM a60 NMOCHHIHHSIM YCPBOHOTO BOJIOTOTO JIAKMYCOBGTO Ta-
TipIIsL.

® JlopemiTh 32 JOITOMOIOIO HOHHOTO PIBHSAHHS, IO TiIPOKCHI-iOHH
OH™ € peaxruBoM Ha ifony amoHilo NHZ.

4. Po3knan mix yac HarpiBaHus:

HarpiBaHHsA
NH,Cl 7" NH; + HCI

OXOJIOJUKCHHS
NH,NO, —» N,0 + 2H,0

JoOysanna. Coni aMOHil0 0OYBaIOTH BHACHINOK B3aEMO.ii
amiaky a6o amiaynoi somu (NHj; - H,0) 3 xucnoramu:

NH, + HNO, = NH,NO,
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Jla6opamopna poboma 4
YTBOpPEHHA cosieil aMOoHilo

Jlo oTBOpy Npo6ipku 3 KOHLEHTPOBAHUM PO34YUHOM amiaky nig-
HECiITb CKNSIHY Nanuuky, 3MOYEHY KOHLIEHTPOBAHOIO X10PUAHOIO
KUCNOTOIO.

¢k NOAICHUTU YTBOPEHHS AumMy? Jlocnig NOBTOPITL, Y3SBLUK 3a-
MIiCTb XIOPUMAHOI KOHLEHTPOBAHY HiTpaTHY Kucnoty. Hanuwits
PIBHSIHHA NPOBEAEHUX peakL,ii.

3acrocysanns. Hitpar amonito NH,NO; i cynsdar amoniio
(NH,),SO, BHKOPNCTOBYIOThL TOJIOBHHM YHHOM SIK noGpmBa.
Hitpar amonito NH,;NO; (B cymiwi 3 amominieM i Byrinumim)
3aCTOCOBYIOTD JISI BHTOTOBJICHHSI BHOYXOBOI PEYOBHHH — aMO-
Hany. Xnopun amonilo NH,Cl nin HasBolo «HaliaTHp» BHKO-
PHCTOBYIOTH Y IIpOLIECi TMASIHHSI IJIS1 OYMILEHHSI TIOBEPXHi Masiib-
HHKA.

Konmu narpituit masuisnuk sanypiolors y nawatup NH,Cl, To cinb poskia-
JaeTeest (IMB. BHue). YTBopennit xmoposogens HCI B3aeMmojiie€ 3 OKCHIOM Ky-
npymy(II) CuO, 1[0 BKPMBAE TMOBEPXHIO TNASUTBHMKA, BHACTIIOK 4YOro 3’smi-
erbest xopua Kynpymy(II) CuCl,, sKHit CIUTARIAETHCH 3 HAWIMUIKOM HAIIaTH-
pio NH,Cl. B pesyibraTi NMOBepXHs MAsUIbHUKA 3BUIBHAETBCA Bil OKCMIB, i
PO3IUTaR/IeHe OJIOBO INMPHIMIIAE /IO OYMILEHOI Mii.

3aBpaHHAa ansi CAaMOKOHTPONIO

77. SIki cosi Ha3UBAIOTH COJMSIMM aMoOHil0? Hamumiite piBHSAHHS
peaxiriif, [0 JUIS HUX XapaKTepHi. 3a3HauTe CIelMiYHi BIacTHBOC-
Ti.

78. Hamuiuite piBHAHHSI B3a€EMOJIIl aMiaky 3 CYIb(haTHOIO KHCIIO-
TOIO. 3BaXTC HA TC, L0 MOXYTb YTBOPUTHCS SIK CEpeHs, TaK i KuciIa
coiti amoHil0. ITOSCHITB, Bil YOIO 1IC 3AJICXKUTh.

79. Kap6ornar amomniio (NH,),CO; 3acTOCOBYIOTH Y KOHAMTEp-
CBKiit cripaBi fK posmyuryBad ticta. Ha sikilf BiacTHBOCTI couti IpyH-
TYETbCA Take ii 3actocyBaHHsA? Bimmosinb mnpoimocTpyiiTe piBHSH-
HAM peaKilii.

80. Hamuurite piBHAHHS peakiliif, 3a JOIIOMOIOIO SKHX MOXHAa
3MIHCHUTH TaKi IMEepeTBOPCHHS:

81. Ha cynndar amoHilo Macoio 33 r moisum po3anHoM Jyry. [Ipu
LIGOMY BMIUIMBCH aMiak o6’eMoM (H. y.)

(a) 11,2 m; () 33,6 u;

) 22,4 n; (r) 44,8 1.
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82. Ha 6,8 r amiaky mogisumi xropoBoaHeM. JobyTuii xropu amo-
Hilo posuyuHWwIM y 200 r Bomu. Macopa wactka NH,Cl y noGyromy
PO3YHHI CTAHOBHUTH

(a) 9,7 %; () 21,4 %

6) 10,7 % (r) 53,5 %

83. Amiak o6’emoMm 11,2 1 (H. y.) IPOIYCTWIM B PO3YMH, SIKHIL
MICTUTB 35 T' HITpaTHOI KUCJIOTH. BU3HauTe Macu pevyoBHH, IO Ilepe-
6yBalOTh y PO3YMHI ITiC/ISI 3aBePILCHHS peaKirii.

§ 13. MIPOMMCJIOBAI CUHTE3 AMIAKY

Y npoMuCIOBOCTI amiaK CHHTE3yIOTh i3 IPOCTHX PEYOBHH
asoty N, i Boguio H,:

Nt
4 Mo 2 MOmb

3a SIKMX yMOB 3IiMCHIOETLCSI Liei CHHTE3, MOXHA Ji3HATHCh
3 pIBHSIHHSI peakuii. Ane misi BUpOOHMLTBA LIbOro 3aMano, 60
OCHOBHHUM 3aBJAHHSIM € HEe TNpocTo NoOyTH amiak, a mo0yTh
JOro HaMOLIbII €KOHOMIYHUM criocoboM. st mporo HeobxinHO
3’SICYyBATH ONMUMAAbHI YMOGU cunme3y, TOOTO Taki, 3a SIKHX
JIOCSITAETLCSI HAMOUTLINMIT BHXiX aMiaky i mpouec 3iHCHIOEThCS
3 BEJIMKOIO LIBHIKICTIO.

3BepHiMocs no piBHsiHHS peakuii. IIlo 3 Hporo BugHO?

Mu 6aunmo, 1o: 1) us peakuisi € o60pPOTHOIO, OTXE, IO
KIHIISI HEe JOXOMHTh, Y TPOLIECi peakilii BCTAHOBMIOETHCS XiMiuyHa
piBHOBara; 2) peakuist BiIOyBa€eThcsl MiX rasamM 3i 3MEHILECH-
HaM 00’eMy; 3) peakilisi eK30TepMiyHa, BinOyBa€eThCs 3 BUAUICH-
HSIM TEIUIOTH.

SIX e KepyBaTH TAKOIO peakli€lo, maM’sTalouH, 1o BUpPoO-
HUITBO aMiaky Ma€ OyTH €KOHOMIYHO BHUTiIIHUM?

3ramaeMo Teopilo, a came — npuHuun Jle Illarense: sxuno
cHcTeMa TepebyBa€e y cTakt piBHOBAarW, TO B Tpolieci Aii Ha Hel
CWJI, 1O BHMKJIMKAIOTH 3CYyB PiBHOBArW; CHCTEMa IEPEXOAMTH Y
TaKMil CTaH, B SIKOMY €(dEeKT LbOTo BIUIHBY IOCJIAGIIOETLCS.

Buxonsuu 3 mpunuuny Jle I[larenne, po3aMipKOByeEMO Tak:
SIKILIO peakliisi eK30TepMiyHa, TO Tpeba 3HU3UTH TeMIlepaTypy,
o6 aMiak He pO3KJIaBcsl. AJie 3i 3HIDKCHHSIM TeMIlepaTypu
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LIBHAKICTL peakuii 3MeHwmThes. Lle HiGHTO He cTpamHo, 60
MOXHa BHKOpHCTaTH KaTanizatop. IIpore Bimomo, 1o KaTamiza-
TOpP BHSIB/ISIE CBOIO AKTHBHICTD JIMIIE i3-HArpiBaHHSIM O IEBHOI
Temnepatypi. OTXe, 3HIXXYBATH TEMIIEpaTypy MOXHa, ajie TUlb-
KU 10 TIEBHOI MEXi.

Jani 3BepraeMo yBary, 10 peaxilis MiX razaMu BinOyBaeThCsI
3i 3MeHIICHHSIM 06’eMy. Lle o3Havae, 110 piBHOBara 3MillyBaTH-
MeThesl y GiK YTBOPEHHSI aMiaKy 3a YMOBH ITiIBULIEHOTO THCKY.
ITpore HaBiTh 32 Aye BHCOKOIO THCKY 3B’SI3aTH BECh a30T i BO-
IEHb HE BIAETHCS, A 3ACTOCYBAaHHS BHCOKHX THCKIB CIIPHUMHIOE
36UTbIICHHS BapTOCTI OGNagHAHHS i 30LMBIIEHHSI BUTPAT €Hepril
Ha CTHCHEHHSI Ta30BOi CyMilli.

Buxonstam 3 o6roBopeHHsI YMOB mpolecy, po6HMO BHCHO-
BOK, 110 ISl CHHTe3y amiaky Tpeba:

a) 3actocyBaTH HeBenmkuii Tuck (30 MIIa), sikuit nae 3mory
3MIiCTHTH piBHOBary B GiK yTBOPCHHSI aMiaky;

6) BHUKOpMCTaTH KaTtajizatop (Ty64acTe 3aii30 3 JOMilZKaMHU
Al,O, i K,0);

B) MiABUINMTH TeMmepaTypy (mo 450—550 °C).

Taki yMOBH BBaXalOThCSI ONTHMAJIBHUMH [JISI €KOHOMIYHO
IOLUILHOTO CHHTE3y aMiaky.

Peaxuiin BinOyBsaeTncst B kosomi cunmesy (muB. ¢opsan).
Konona cuHTe3y CKIalaeThesi 3 TEIUIOOOMIHHMKA —(HIDKHSI
YaCTHHA) i KaTani3aTOpHOI KOPOGKM (BEpXHsI YacTHHA), AiaMeTp
SIKOL Ie10 MEHIUMIT, HX BHYTPILIHIiMi qiaMeTp KOpIycy KOJIOHH.
Otxe, MiIX KaTani3aTOpHOIO KOPOOKOIO i KOPITYCOM YTBOPIOETh-
csl muTHHA. XONMOoAHA CyMilll a30Ty 3 BOAHEM HAIXOIMTb Y KOJO-
HY 4epe3 L0 WIUTMHY i 3anobirae meperpiBaHHIO Kopmycy. ['azo-
Ba CyMilll ie JOHM3Yy, TNPOXOAMTH MK TapssyMMH TpyOKaMu
TEeIUIOOOMiHHMKA, HATPIBAETLCS i MOTpAIUISIE O KaTali3aTOPHOI
kopobxu. Tyr, Ha KaTanizaTopi, BiZOYBA€THLCSI CHHTE3 aMiaky.
IIpu uvoMy BHAUISIETECST GaraTo TeruioTH. [apsaa cymiin amiaky,
a3oTy ¥ BOOHIO HANXOOUTL Y TPYOKHM TEIIOOGMIHHMKA, TOMY
BOHM rapsiyi. BinbyBaeTncst menaoobmin, TeTuioTa peaxuii ymusi-
3yeEmbea — e OfIMH 3 BAXJIHBHX NPHHLMIIB Cy4aCHOTO BHPO6-
HMLITBA.

la3, WO BHXOAMWTL 3 KOJOHH CHHTE3y, MicTuTh 12—15 %
amiaky. B TakoMmy pasi He 3pO3yMiJIo, YOMY CHHTE3 BBAXAETHCS
€KOHOMiYHO mouimbHuM. Piy y TiM, wo aani B npoueci Bupo6-
HHULITBA BHKOPHCTOBYIOTb MPUHWUN WUPKYAAWIl, 32 SIKUM a30T i
BOJICHB, 1O HE NMPOPEAryBATH, BiIOKPEMITIOIOTECS Bill 3piIKEHO-
IO aMiaky i 3HOBY TOBEPTAIOTLCSI B KOJIOHY CHHTE3Y. 3aBASKH
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NMPHHLUMITY UUPKY/IALIlI Ha Cy4aCHMX 3aBOAaX BHXill aMiaky cTa-
HOBHTH 96—98 %.

B VxpaiHi nepuwmii 3aBox 3 BHPOGHMUTBA CHHTETHYHOTO
amiaky crtaB jio nany y 1933 p. B I'opnisui JoHeunKoi obnacri.
IMiznimwe 3’siBunucst 3asoau y J{HinponsepxuucsKy (1938), Ci-
BepchKkonoHelbKy (1958), Uepkacax (1962), PiBHomy (1965)
Tomo. HuHi TpuBae po6oTa 3 HaibIIOro BIOCKOHAJIEHHS TEXHO-
JIoTii aMiaYyHOro BHPOOHHIITBA.

3aBfaHHA ans CAMOKOHTPONIO

84. SIxi XiMivYHi TpoLleCH JiIeXaTh B OCHOBi JaGOpaTOpHOro i
IPOMHUCJIOBOIO CII0co6iB noﬁynam-m aMiaky?

85. Ha3BiTh ONTHMMaIbHi YMOBH IIPOMMCJIOBOIO CHHTE3y aMiaky.
SIK BOHM Y3rO/DKYIOTECS 3 IIPHHIIMIIOM JIe Iarense? daitre o6rpyHTO-
BaHy BiJIIIOBi/Ib, BUXOASYHU 3 PIBHSHHSA PeaKilii.

86. 3a KOJIBOPOBMM MAIOHKOM Ha ¢op3all crpobyiiTe MOSCHUTH
MPH3HAYEHHS KOXHOIO 3 allapaTiB TEXHOJIOTIYHOI CXeMH BHPOGHHIITBA
amiaky. ITOSICHITE MPUHLIMIT JTil KOJIOHH CHHTE3Yy.

87. KopIryc KOJIOHH CHHTe3y aMiaKy 3pobiieHo i3 crami. Bimomo,
IO 32 BHCOKOI TeMICpaTypH i BHCOKOTO THCKY BOACHb i amiak
PYHHYIOTB CTab. SIKe ifDKCHEPHE PIilEHHS 1a€ 3MOTY 3aXMCTUTH KOJIO-
HY Bil XiMiTHOTO pYyif ?

88. SIxuit o6’em BomHIO (H. y.) HeoOXimuwif Ui BHUPOGHMUITBA
amiaky Macolo 5 T, SIKILO BHXl aMiaKy 3aBISKH BUKOPHCTAHHIO LIMPKY-
JISIIiL CTAaHOBUTD 95 %?

§ 14. OKCHJIA HITPOTEHY I ®OCD®OPY

HitporeH 3 OKCHI€HOM YTBODIOE ITSIThb OKCHIB, B SIKMX BiH
BHUSIBJISIE CTYTIiHb OKMCHEHHs Bin +1 mo +5:

+1 +2 +3
N,0, No, N,0,, NO,, N205

PisHmii XinbKicHMIT CKIan OKCHAIB HiTporeHy (i pi3Ha iXHs
6ynosa) 3YMOBJIIOE BiIMIHHICTh IXHIX BJIIACTHBOCTEIA.

VYci okcunu HiTporeHy ayxe oTpyiiHi, 3a BHHATKOM N,O.
Cepen Hux posmisiHeMo okcua HitporeHy(II) NO Ta oxcu.n
HiTporeny(IV) NO,.
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Oxkcun nitporeny(II) NO — 6Ge3GapBuwmii ras, 6e3 3amaxy, y
BOLi HE PO3uYMHSIETLCSI. HaneXuTs N0 HEeCONeTBIPHMX OKCHIIB.
Ha mnosiTpi J€rko OKHMCHIOETLCSI, TIEPETBOPIOIOYHCH Ha 6ypHil
ras — JIIOKCHJ HiTporeHy, a6o okcua Hitporeny(IV) NO,:

2NO + 0, = 2NO,

Okcun nitporeny(IV) NO, —O6ypuii ras i3 xapakrepHuM
samaxoM. HanexuTs 00 coneTBipHHX (KHCIOTHHMX) OKCHIIB.
Jobpe po3umHsiETLCsl Yy Bomi, 60 pearye 3 HeEW, YTBOPIOIOYH
CyMIlll IBOX KMCJIOT — HIiTPATHOI i HITPHTHOI:

2NO, + H,0 = HNO, + HNO,

3a HasSIBHOCTiI HAUIMIUKY KHCHIO Y BOIi YTBOPIOETHCS TUTBKH
HITpaTHa KHCJIOTA:

4NO, + 2H,0 + 0, = 4HNO,

Bypuit raz NO, otpyiiHuii, oapa3HIOE CIN30Bi OGOJOHKH
oyeif i AMXaNbHUX LUIAXiB. BiH € LIKiIIMBHM BiIXonoM XiMiuyHO-
ro BHpPOOHHUTBA. Y BHIVISIAI «IHCSTYOTO XBOCTa» Oypuii ras BH-
KHIAETLCsl B aTMocdepy 3aBogamMM, LIO BHPOONSIIOTH HIiTpaTHY
KHCJIOTY, i € WIKIUTHBHM IUISI BCLOTO XXHBOTO.

Tenep 3HalineHo psix XiMIiYHHX croco6iB 60pOTEOH 3 «WIHCSI-
YHMH XBOCTAMM» If 3aXWCTy HaBKOJIHIIHLOTO CEpPENOBHIIA.
Hanpuxnan, oxcun uirporeny(IV), 1o MicTHTBCS Y BiIXimHHX
rasax, po3KJANAETLCSI 32 JOTIOMOTOI0 KaTajizaTopa (TajagoBa-
HMI OKCHJ QIIOMIHIiI0) HQ 30T i KIICEHD:

ALO, , Pd
> N, + 20,

2NO,

Taxuit croci6 GopoTLbu i3 3a6pymHeHHsSIM aTMocdepH 3a-
CTOCOBYIOTL HHHi Ha 6araTboxX CyJaCHHX TMiATPHEMCTBAX.

Oxkeun mrporcny(l) N,0 — Geabapsuuif ra3 i3 NPHEMHHM 3aIaXOM.
Hanexurs 10 ncconcrmpuux okcunis. ITix Ha3poio «BeceswibHMit rasz» N,O y
cyMillli 3 KHCHEM BMKOPMCTOBYETLCSI B MEIMIIMII uisi Hapko3y. He orrpyﬁmm

Oxeun uitporeny(Il) N,O; — necTiiika TeMHO-CHIIA PiIMHA 32 HH3BKHX
TCMIICpaTyp, COICTBIpHMIA (xucnorrlmﬁ) OKCHJI, PO3UMHSAIOUHCh Y BOJi, YTBO-
PIOE HITPUTHY KHCJIOTY:
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HirpurHa Kucsiora € c1abKol0 OHOOCHOBHOI KMCIIOTOM0. Ii comi — HiTpu-
TH (Hanpuxiax, NaNO, — HiTPUT HaTpilo) OTpyiHi.

Oxkeun Hi‘rpom}{y(vg N,O4 — Gii KpHCTATH, TAKOXK COJETBIpHMH (KMCIIOT-
HUI) OKCHJ, pearye 3 BOJOIO, YTBOPIOIOYH HiTpaTHY KHCJIOTY:

N,Os + H,0 = 2HNO,

Hirparna xuciiora simnge co6oi0 CHIbHY OXHOOCHOBHY KHcoTy. i coyi —
HiTpaTH (HANpPHKIAL, N;\NO3 — HITpaT HaTpilo) TAKOX OTPYMHHi.

3 okeuzis docdopy (P,05 i P,0,;) Halibinblue 3HaueHHS Mae
okcun dochopy(V).

Oxkcun pocdopy(V) P,0; — 6inmii api6HOKpHCTANIMHHIT T10-
POLLUOK, AyX€ TirpoCKOMiYHMI, TOMY 3aCTOCOBYETHCS IJIsI OCY-
wyBaHHsI rasiB. Tunosuii xucnoThmit okcua. EHxepriiino pearye
3 BOJAOIO, YTBOPIOIOYH pi3Hi ocdaTHI KHMCIOTH, 3a/IEXHO BiI
CINiBBITHOILECHHS i TeMIEepaTypy BOIM:

P,0; + H,0 = 2HPO,
XOJIO/IHA Meradocarna
KHCIIoTa

P,0; + 3H,0 = 2H,PO,
rapsaya Oprodocdarna
KHCJIoTa

HPO, — naiinipocrima opmyrna, SIKOIHO YMOBHO BHPaXaloTh CKJIaJl MeTa-
(ocdaTHUX KHCIOT — i3 3arafibHOI0 (HOPMYIIOI0 (HPO,),. V nanomy pasi mix
4ac B3aeMoii okcuay docopy(V) 3 XOJNOAHOI BOAOK YTBOPIOETHCA TeTpaMe-
TadocaTrHa KHCIIOTA:

® Oxcux docdopy(V) i okenn HitporeHy(V) — THIIOBI  KUCIOTHI
okcHIM. HamuitiTe piBHAHHA IX B3a€MOJIii 3 THTIOBUMM OCHOBHUMH
OKCHIAMM i JIyraMH.

§ 15. HITPATHA I ®OC®ATHA KHCJIOTH

Qi3uyni BracruBocti. Bessonna mitparHa xucnora HNO,; —
GesbapBHa JieTKa piOMHA, 3 Ppi3KUM 3amaxoM, Ha TOBITPi
«ITUMHTB», OyXe A0Ope PO3YMHSIETHCS Y BOAI, 3MilIOYHCh 3
HEIO y OyAb-SIKMX CHiBBiTHOLIEHHSIX.

Oprodocdarna kucnora H;PO,, siKy 3BMYaiiHO Ha3MBAIOTH
npocro ocdaTHOO,— TBEpAa, GeabapBHa, KpHCTAlTiyHA pedo-
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BHHA, HEJICTKA, TAKOX A00pe PO3YMHSIETLCS Y BOMI 1 3MIlYETHCS
3 HEI0 Y Oyab-SIKUX CIiBBiIHOILICHHSIX.
Ximiyni BaacTuBOCTI

1. Jis va imgMKaTopu.

2. luconjamis Ha iomn. HitpatHa Kucnora — CHIBHMIA
€JIEKTPOJIIT, Y BONHOMY pPO3YHMHi IIPAKTHYHO IIOBHICTIO IHCO-
Liloe Ha HOHM:

HNO, & H*+NOj

Qocatha xucnora H;PO, — enexrponir cepeansoi cumm. Y
BOIHOMY PO3YMHi BOHA AMCOLIIOE CTYIiHYACTO:

H,PO, & H'+ H,PO;  aurinporendocdar-ion

H,PO; & H'+HPO?}~  rinporendocdar-ion

HPOZ- 2 H'+POj- docdar-ion

CymapHe fioHHe piBHSIHHSI Aucouiauii ¢ochaTHOI KMCIOTH:
H,PO, & 3H*+ PO}

Jucouijanisi BinOyBaeTLCSI NEPEBAXHO 3a TMEPIIUM CTYTIEHEM,
3a JPYTUM — MEHIIE, 32 TPETiM — 1lie MEHIIIE.

® Sxi kuct com Moxe yrBopioBaTH (ochaTHa KHCIOTa 3 MarHieM?
Hamite dopmymu Takux coseit i Haspite ix. YoMy HiTpaTHa
KHCJIOTA HE YTBOPIOE KUCIHX CoJjIeif?

3. B3aemopis 3 OCHOBHHMH OKCHJIAMH il OCHOBAMH. Y NaHOMY
pasi HitpatHa i ¢ocdaTHa KHCIOTH BHSIBISIIOTH BIACTHUBOCTI,
THTIOBI AJIsI KUCJIOT.

® Hamumite piBHsIHHS peakiiif witpatHoi i ¢ocdarHoi Kucior 3
OKCHIaMHU HATPilo i 6apiio Ta TiIPOKCHIAMH KaJIilo i KaIbILIo.

® SIx, Ha Baul MOMISI, B3aEMOZIIOTH HiTpaTHa i docdaTHa KHCIOTH 3
amorepHuMu  riipokenamMu? Bigmosins obrpyHTyifte, miarsep-
JIUBIIH, 16 MOXJIMBO, PIBHSHHSIM peaKilii.

4. Bzaemonin 3 coasmu. HitpatHa ii docdartHa xucnoru
BCTYMAalOTh y peakiilo 3 obMexXeHOow KinpKicTio coneii. lLle
TOSICHIOETLCSI THM, 110 HIiTpaTHa KUCJOTAa CHJILHA, aje JieTKa, a
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GdocdarHa KHCIOTA CcepenHbOi CHIM, ane HeeTka. Bsaemonis
HiTpaTHOI Ta cdocdaTHOI KHCIOT 3 consiMM BinGyBaeThest 3a
YMOBH, 110 GepeTbest cilb cnabkiloi a6o NeTKiloi KHeaoTH:

CaCO; + 2HNO, = Ca(NO,), + CO, 1 + H,0

3Na,SO, + 2H,;PO, = 2Na;PO, + 350, 1 + 3H,0

5. Tepmiunmii posknan. HitpatHa Kucnora min yac Harpisas-
Hsl (i TMiX BIUIMBOM CBiT/Ia) PO3KJIANAETHCS 3 BHALICHHSIM 6yporo
rasy NO,, yepes mo y mpoueci 36epiraHHsI TOCTYTIOBO XOBTIE:

4HNO, = 2H,0 + 4NO,* + 0,1

Ilix yac HarpiBanHs ocdaTHOI KHCTOTH 3 HEl BHALIIETLCS
BoOZA i yTBOPIOETLCSI AnochaTHa KHCIOTA:

2H;PO, = H,0 + H,P,0,

6. Bsaemonin 3 meranamu. Hirpatha xuciota pearye 3 meta-
NaMH iHaKwe, HiX iHwi xucnotu. Lle MOSICHIOETLCSI THM, 1O
HIiTpaTHa KHCJIOTAa — CHWILHHIT OKHCHHK. BoHa OKHCHIOE Maibke
BCi METaMM (32 BHHSITKOM 30J10Ta, TUIATHHH Ta ACSIKHX IHIIIHX),
TICPETBOPIOIOYH iX Ha comi — Hitpatn. IIpu uLoMmy eodens ne
sudinsemucs, 6o BinHOBMOeTLCs HiTporen, a He lioporen.
HiTporeH BiTHOBMIOETLCSI THM TOBHIlle, YMM AKTHBHILIMIi
MeTasl i YMM posbamieHiun Kicaora. OTXe, MPOAYKTH BiIHOB-
JICHHSI HIiTPaTHOI KHMCJIOTH MOXYTb 6yru pisHi. ITpote KoHLEH-
TPOBaHA KHCJIOTA BiIHOBJIOETLCS, $IK TMpaBwio, no NO, B pasi
B3a€EMO/II 3 BAXKHMH METAJIAMH.

SIKwo Ha AHO KOnGHM OMyCTHTH OGPI3KM MiTHOTO APOTY i
AOJHTH O HUX KOHLCHTPOBAHOI HIiTPaTHOI KMCIOTH (Y BHTSDK-
Hiil wadi), To onpasy X mouHe suALIATHCH OypHii ras NO,, a
PO34YHH 3a6apBHTLCSI Y CHHIl Kouip:

0 +5 +2 +4
Cu +4HNO, = Cu(NO,), + 2NO, T + 2H,0
KOHIIL.

0 _ +2
Cu —2e - Cu 1
+5 _ +4
N + le - N | 2
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+5
YV nmanomy pasi HitporeH N BiZHOBIIOETBCSI OO CTYMEHs
OKHCHCHHSI +4, a Migb OKHCHIOEThCSI. OTXe, Migb — BiTHOB-
HHK, a HNO; — oKHCHHK.

VY mporeci B3aeMOAIl KOMUCHTPOBAIOI HITPATHOI KHCJIOTH 3 AKTHBHHMH
MCTUIAMH (JIYXIIHMH Ta JIYK1O03CMCTILHHMH) YTBOPIOETLCS OKCHA HiTporeny(l)
N,0, nanpuknan:

0 +5 +2 +1
KOHIIL.

0 _ +2
Ca-2¢ > Ca |2 |4
+5 _ +1
2N+8 —» 2N | 8 |1
Aximo X y3sTH po36GaBiicHy HITPATHY KHCJIOTY, TO i 4ac

B3aeMoii 3 Mimmio!' 3amicTh okemmy Hitporeny(IV) NO, Buni-
JsieTbest okenn HiTporeny(I) NO:

Cu + HNO; » Cu(NO;), + NO 1 + H,0
po36.

® VY maBcicHiit cxeMi peakiii poscrapre KoedillicHTH Ha IIijcTasi
cyieKTpotioro Ganaricy. 3a3HauTe OKMCHHK i BIIHOBHHK.

3aBASKM  SICKPABO BHPAKCHHM OKHCHHM  BJIACTHBOCTSIM
HITpaTHa KHCJIOTa, HiIOYHM Ha JAesIKi MeTanu (aIoMiHill, XpoM,
3a11i30), macusye ix. Lle 0co6nMMBO XapaKTepHO AJIsi KOHLIEHTPO-
Ba”oi HNO;. ITin ii BriMBOM Ha NMOBEPXHi METANIB YTBOPIOETh-
csl AyXe IIUTbHA 3aXHCHA OKCHIOHA IUIBKA, CTiliKa NpOTH Ail
KHUCJIOTH.

HitpaTHa KucnoTa HACTIILKM CWIBLHHII OKHMCHHK, 10 BOHAa
MOX€ OKHCHIOBATH Pi3Hi OpraHiyHi peyoBHHH i MaTepianu. Tak,
mia yac Aii KOHLEHTPOBAHOI HITPATHOI KHCJIOTH CIAJaxyloTh
cornoma, mamip, THpca, ckunuaap (Main. 8). BoHa pyiiHye BoBHY,
po3’inae wkipy, 3abapmiioe ii y XOBTHIl KOJip i CIPHUMHIOE HA
Hilf BMpa3sKy, 10 HC MOXYTb HOBro 3aroitucs.. ToMy 3 HiTpar-
HOIO KHCJIOTOIO Tpeba NMOBOANTHCSI AyXE 0BGEPEXHO.

ly pasi B3aeMOii 3 po3GamICHOI0 HITPATHOIO KHCJIOTOI AKTHBHHX METAIIB
(Ca, Mg, Zn) yTBOPIOIOTLCS CIOJYKH HIiTpOreHy HMIKUMX CTYNEHiB OKMCHEHHS
(N,0, N,, NH,, NH,NO,).
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@ocdaTHa KHCIIOTa, HA BiAMIHY Bill HITPaTHOI, OKWCHIi
BJIACTUBOCTiI BUSABJIsIE Habarato ciablle, ToMy pearye TUIBKH 3
AKTMBHUMH METAJIaMH, YTBOPIOIOYH CUTh i BONEHB:

3Mg + 2H,PO, = Mg,(PO,), | + 3H, 1

®ocdar MarHiio — HEPO3YHHHA CUIb, BUKIMKAE TACHBALIIO
MeTaly, i peakuiss TonilMHSIETLCS. A B HANIMINKY KHCJIOTH
peakuisi BinbyBaeThcsl, ane 3 YTBOPEHHSIM KHcoi comil:

Mg + 2H,PO, = Mg(H,PO,), + H, T

3acrocysannsa. HirpatHy xucnory
BHKOPHMCTOBYIOTb [JIsI BHPOOHMIITBA
no6puB, GapBHUKIB, NMTOPOXY Ta iHLINX
BHOYXOBMX  PEYOBHMH,  IUIacTMac,
IITYYHOTO BOJIOKHA, JIIKAPCHKUX TIpe-
napatis (cTpenTouua), KiHo- i ¢o-
TOIUTiBKH. BOHa 3acTOCOBYETHCS i SIK
CWILHHI OKHCHHWK Y CaMO3aMMMCTHX
PAKeTHHX TAJIUBax.

®ocdaTtHa KHCIOTAa TAKOX BHKO-
PHCTOBYETLCSI UISI BHPOOHMLITBA 1O-
6pHB, a KpiM TOrO — IUIs1 BHPOOHMII-
TBa KOPMOBMX J00aBOK, SIK KaTaji3a-
TOp B OPraHiYHOMY CHHTE3i, IJIsI Ha-

Man. 8. 3aliManus CKMNHIA- NaHHS KHCIYBaTOTO CMakKy Oesanko-
Py B HiTpaTHiil KMCJIOTi TONBHUM H

3aBaaHHA aNnsi CaMOKOHTPOIO

89. Hamuunts piBHSHHS peakiliif KOHIIEHTPOBaHOI i po36amieHol
HITPaTHOI KUCJIOTH 3i CpiGIIoM.

90. Hasexite 110 Tpu crroco6u jpo6ysanus: a) HiTpaty Kynpymy(II);
6) docdaty MarHiio.

91. Cxiaiite piBHAHHA peaKilii MK HITpaTHOIO KHCJIOTOIO i Tij-
POKCHIOM KAJIBIIIO 1 3aIUINTH HOro y IMOBHIiif i CKOpOYeHiit HOHHMX
dopmax.

92. Hamuurnite piBHSHHS peakiliif, fKi XapaKTepu3yloTh XiMidHi
BJIACTUBOCTI (pochaTHOI KHUCIOTH.

J Mae wmicue i Takuit npouec: Mg,(PO)), + 4H,PO, = 3Mg(H,PO,),.
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93. O6’em okemty HitporeHy(Il), 10 BUALISETECS T 9aC B3aEMO-
Ji Mifi 3 2 MoJTb po3bariIeHOl HITPAaTHOL KUCIOTH, CTAHOBHUTSH (3a H. Y.)

(a) 5,6 i, (8) 22,4 n;

©) 11,2 m; (r) 44,8 I

94. Maca HiTpaTHOI KMCJIOTH, SIKY MOXHa JoOyTH 3 1 I aMiaky Impu
70%-BoMy BUXOJIi, CTAHOBUTE

(@ 1 (8) 2,6 1y

®) 1,31, (r) 39 r.

95. Hamuiite piBHSHIS peaxiliif, 3a JOIOMOIOI0 SKHUX MOXHA
3IIMCHUTH TaKi IMEepeTBOPEHHS:

96. SIka cUTb YTBOPHMTBLCS, SIKILO IO PO3YMHY, IO MIicTHTH 4,9 T
oprodocdaTHOl KMCIOTH, JONUTH PO3IHH, KMt MiCTUTH 2,8 I Tiapok-
cumy Kamio? O6uuciite Macy mo0yTol couti.

97*. Y KOHIIEHTPOBAHY HITPaTHY KHCJIOTY MOMICTIUIM CyMilll Miji 3
okcuoM Kynpymy(II) macoio 32 r, B sKiif MacoBa YacTKa Mili CTaHO-
BuTb 20 %. SIxuit 06’eM i SIKOro rasy BUAUIMTECS 38 HOPMAJIBHUX YMOB
YHACIIOK peakilii? BuaHauTe KUIBKICTH PEIOBHHH COJIi, IO IIpH
IIBOMY YTBOPIOETHCSI.

98*.  O6uHCITITh MACOBY JacTKy opTodoc(aTHOI KHCIOTH B PO3IIH-
Hi, 1[0 YTBOPHBCS BHACTIIOK po3duHeHHS 71 r okcumy dochopy(V) B
600 MJI PO3UYHHY opTohocaTHOI KMCIOTH 3 MacoBolo Jactkoio H;PO,
85 % i ryctunoio 1,7 r/mi.

§ 16. HITPATH. A3OTHI 1IOBPHBA

Coni HiTpaTHOI KMCJIOTH Ha3WBaloTh Hitpatamu. Hitpatu
MOXHa AOOYyTH BHACHIZOK Ail HITPaTHOI KUCIOTH Ha METaJH,
OCHOBHI OKCHAH, OCHOBH, aMiak i JesIKi coli, HaTIpUKIa:

Cu + 4HNO,; = Cu(NO,), + 2NO, T+ 2H,0
CaO + 2HNO,; = Ca(NO,), + H,0
Mg(OH), + 2HNO,; = Mg(NO,), + 2H,0
NH; + HNO; = NH,NO,

Na,CO, + 2HNO, = 2NaNO, + CO, T+ H,0

Hitpati yTBOPIOIOTLCSI TAKOX 1 Mil 4Yac B3aEMOMIl OKCHAY
Hitporeny(V) 3 nyramu, 60 N,Og — KHCIOTHHMIT OKCHA:

N,05 + 2KOH = 2KNO; + H,0
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Yei HiTpaTH — TBEpAi KPUCTANIYHI peyoBMHM, HO6pe pos-
YMHHI Y BOJi, TOKCHYHI (OTpyiiHi).

XapakTepHOIO XiMiYHOK BJIACTHBICTIO HIiTpATiB € IXHSI 31aT-
HICTb PO3KJIAZATHCS i Yac HArpiBaHHS 3 BUAUIGHHSIM KHCHIO
Ta iHWMX TponaykTiB. [IpoayKTH po3KIaNaHHSI 3aNeXaTh Bil
TIPUPOIN METaJly, SIKHH BXOOUTD A0 CKJIALy COJi, Bif iforo micus
Y BHTHCKYBAJIbHOMY pSIli METAJIIB:

JiBopyy Bin Mg

Me(NO,), + O,

Me(NO,), Mg —Cu Me,0, + NO, + O,
n

npasopyy Big Cu Me + NO, + O,

TOOGTO COJi TAKMX METAliB, 5IKi Y BUTHCKYBATLHOMY DS CTOSITh
miBopyY BiL MarHilo Mg, mix yac po3KIanaHHSI YTBOPIOIOTH
HITPUTH i KHceHb; Bin Mg no Cu —okcun Merany, 6ypuii ras
NO, i kucens, a npasopyy Bix Mini Cu — BitbHMIT MeTan, 6y-
puii ra3 NO, i kucens O,.

® Hamuunite piBHAHHS peakuiif posKJIagaHHs I vac HArpiBaHHS
HITPATiB Kalilo, KyIpyMy, MEPKypilo if apreHTyMmy.

Hitporen —onauH 3 XiMiYHHX €JeMEeHTIB, HeOOXiTHMX s
POCTY i XUTTEAISNIBHOCTI pocanH. SK npaBuio, BMICT iioro B
I'PYHTi HEBEJMKMIi, i pocinHam He BucTtadae Hirporeny. Jloso-
AHUTBCSI BHOCHTH 1Or0 y I'PYHT Y BHUIVISAI a30THUX AOGPHMB.

Pe4yoBuHU, §ki MicTarb HitporeH i BHocaATbCS y
FPYHT ANS NiABULLEHHS BPOXaWHOCTI, HAa3UBaKOTh-
Csl a30THUMMU A0GpUBaMM.

A30THI 100pUBa MOAUISIIOTLCSI HA ABI rPyIy:

1) MiHepambHi  a06pHBa — ceniTpu’ KNO,, NaNO,,
NH,NO;, Ca(NO;),; coni amonito (NH,),SO,; pinkumii amiak
NHj;, amiayna sBoma NH, - H,0 Ta in.;

Ceaimpa (Bin nar. sal — cinb i nifrum — yr) — 3araIbHA HA3BA HIiTPATIB
KJIil0, HATPil0, aMOHIIO, KAJIBILIO.
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BYCCEHI'O XAH BATICT
(1802—1887)

PpaHIy3bKUil yYeHHI, OHII i3 3aCHOBHHKIB
arpoximii, wien ITapuspkoi AH (3 1839). [lo-
CIIJDKYBAB KMBICHHS pociuH. Ilepurm moyas
BHBYATH KOJIOOGIr pevyoBuH (y 3emiepoGeTsi).
Hosis, mo Bci pocymHK (KpiM 6060BHX) GepyTh
Hirporen i3 rpynty, a 606oBi cami 3maTHi Ha-
rpoMaKyBati Horo. [losis, mo Bmict KapGomy
B ypoxXai He TOB’A3aHHMH 3 BMicTOM HOro B ruoi
i mo jukepesiom KapGoHy JUIst 3eIeHHX POCIHH €
BYIJIEKMCITMIA a3 IoBiTps. BHBYaB razoo6Min y
POCITHH i TBapHH, BIUIMB HIiTPaTiB Ta (ocdarin
Ha PO3BHTOK POCITHH.

2) opraHiyHi no6puBa — ruiii, kommnoct!, mocnin Ta 3eneHi
noOpHBA (JIIOMHH, COYEBHLS, TOPOX, KOHIOLIMHA, cepajena).
Kpim HirporeHy, BoHM MicTSTS iHLII eleMeHTH, Heo6XiaHi s
XHBJICHHSI POCJIHH.

Hayka npo XWBNEeHHs POCNMH i 3acCTOCYBaHHS
AOOPUB 3 METOI0 MIABULLIEHHS BPOXAWHOCTI Cifb-
CbKOrocnofapcbkux KynbTyp Ta NOAiNWeHHs IKOC-
Ti BpOXal Ha3uBa€ETLCHA arpoxiMielo.

Bennky ponb y craHomneHHi arpoximii Bimirpanm ¢paHuyss-
kuif BueHmit K. Byccenro, sikuit Jocainus Konoo6ir peuoBuH y
semniepobersi Ta ponb HirporeHy B XuBneHHi pocnmH, Ta
HiMeunkuii ximik 1O. JIi6ix, sikuii o6rpyHTyBaB Teopilo BHCHAa-
XeHHs1 TpyHTiB (1840 p.) uepe3 BHHECEHHS OXMBHHX PEYOBHH
POCIMHAMH | MOKA3aB HEOOX{MHICTh MOBEPHEHHS LIMX PEYOBHH Y
IPYHT y BUTIJISIAI MiHEPATbHUX OOOPHB.

Jabopamopna poboma 5

O3HalloMneHHn 3i 3pa3kaMu asoTHUX [o6puB
PoarnsHbTe BuaaHi Bam a3oTHi fo6puBa, 3aHOTYiiTe y 30wuT
iXHi Ha3BW, XiMi4YHI HOPMYNU Ta ONULLITL iIXHIM 30BHILLHIM BUrNSA,.

Hitpati myXHux MerasiB, KpiM TOro, BHKOPHCTOBYIOTH SIK
KOMIIOHCHTH PAKETHOTO NAJIMBA Ta TiPOTEXHIYHHMX CyMilleii,

1 . ; :
Kosmnocm (anrn., dp. compost, Bix nar. compositus — CKIIAJIeHUIT) — Miclie-
BC OpramiuHe A06pMBO, IO HOIO OJEPKYIOTH 3 PI3SHMX OPraHiYHMX pelToK
BHACJIVIOK IXHBOTO GiOJIOriYHOro PO3KITALAHHS.
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JIBIX IOCTYC
(1803—1873)

BumatHui HiMEUBKMIT XiMiK, TIpe3WIeHT
basapcekoi AH (3 1860), oiuH i3 3aCHOBHHKIB
arpoximii. Po3po6GuB Teopilo MiHepaJIbHOTO XHB-
JIEHHS POCJIMH, 110 CMPHSUIO PO3BMTKY BHPOO-
HUUTBA MiHEPATbHUX AOOPHB i1 BIPOBAIDKEHHIO
iX y 3emuiepoOcTBO. BBaXaB IPHHIMIIOBO MOX-
JIMBUM CHHTE3 OyIb-AIKMX arpoOXiMiYHMX CIIOJIyK.
Ilopsn 3 UMM IPHUITYCKAB iCHYBAHHS <«KHTTEBOI
cwi». Binkpus izomepiio (1823). Asrop Ximiu-
HOi Teopii OPOMIHHS 1 THMTTS, OJMH i3 TBOPIIB
Teopii paaukanis. [JoOys Oarato oOpraHiuHux
PEYOBHH.

IUIs1 BUPOOHMUTBA BHOYXOBUX PCUOBMH, CKJIA, JIKIB i UI1sI 06-
poOKM Ta KOHCEPBYBAHHSI Xap4yOBHX NpOAYKTiB. Tak, Hirpar
HaTpilo NaNO; 3acTocoByioTh (y YiTKO BH3HaueHill HOpMi!) st
BHTOTOBJICHHSI KOBOAac, LIMHKH, OKOCTY, HCSIKHX COPTIB CHpY i
pubu. BiH BiIHOBITIOETBCSI MIKPOOpraHi3MaMM IO HITPHTY Ha-
Tpito NaNO,, sxuil nepeuikoaxae OKHCHEHHIO M’sica i 36epirae
POXEBHI Koumip M’SICHUX BUpPOOIB, MOJMIMIye cMakK cHpiB, obja-
TOPOIXKYE IXHIH 3amax.

VY 1oMaurHix yMOBaX BHKOPHMCTAHHSI HITPATiB i HITPMTIB HemnpuIryctume, 60
BXKHBAHHSA HaBiTh JICLIO TEPEBUIEHOI HOPMU LIMX COJIei MOXe TPH3BECTH JIO
MOpYIIEHHA (DYHKIIT KPOBi SIK NCPEHOCHHUKA KUCHIO H CTBOPUTH 3arposy s
XKHTTA. AJDKe HITPATH CIPHYHHIOIOTh HaOpsK JiercHis, Kauwesb, GmoBOTY i
CcepLeBy HeIOCTATHICTb.

Hirpuru, 3okpema NaNO,, y UUIYHKOBO-KHIIKOBOMY TPAKTi YTBOPIOIOTH
BHCOKOTOKCHYHI CITOJIYKH, 110 BPAXKAIOTH MEYiHKY i CIPHYMHIOIOTH PO3BHTOK
UTOSAKICHUX ITyXJTHH.

Ha xanp, 6arato XT0 BXKe IepeCGyBa€ IiJ BIUTMBOM I[MX BMCOKOTOKCHUYHHMX
crosyK. BoHH X04 1 Yy HEBGJIMKMX KUIBKOCTSIX, ajJle € B 3a0pyIHeHOMY IOBITpi
Ta CUrapeTHoMy AuUMY. He 3aBaIMTL 3raaTH Ipo HITPUTH Ta iHLII TOKCHUYHI
PCUOBMHH, MepUI HIK 3aKypHTH YCPrOBY CHIapeTy.

OTxe, B CUILCLKOMY TOCTIONAPCTBI, y XapyoBiii MpoMHCIo-
BOCTi 3 HiTpaTaMH Tpeba MOBOAHMTHCS TPAMOTHO: HEYXWILHO 1O~
JIEpXyBaTH HOPM BHCCCHHSI X y IPYHT, 3aro0iraT HaJIHLIKY
HITpaTiB, 1100 BOHH HE HAKOIHYYBUIHCH Yy (PpyKTax, oBOYax Ta
IHIOUX TPOOYKTAX. AIKE TPAHUYHO JOIMYCTHME CTIOXHBAHHS 3a
100y 5 Mr Ha KinorpamM MacH Tina.

3MEHIIMTH KUTLKICTh HITpaTiB MOXHAa, SKIIO BCi OBOYI,
IUIOAM, B TOMY YMCJi LIMTPYCOBi, TEpea BXHBAHHSIM PETEILHO
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TIOMHMTH Tapsiy0l0 BOJOIO, IICISI YOTO sI6yKa, OTipKH TOYHCTH-
TH, a 3 MOPKBHM BMPI3aTH CEPLEBHHY. 3HWXCHHIO LIKiIJIHBOTO
BIUTHBY Ha OPraHi3M HIiTPaTiB i HITPHTIB CripHsic BXXWBAHHS BiTa-
MiHiB, ocobnuso A, E, B,.

3aBfaHHa Ansi CAaMOKOHTPOSTIO

99. IIlo Take witparn? SIK ix Moxua no6ytn? Hamuuits Bimmosii-
Hi PIBHSIHHS peaxiiiif.

100. Io smrsiorh coGoio asoTHi xo6pupa? 3amuurits GopMyTH i
Ha3BiTh HABAXJIMBIIII 3 HUX.

101. Harmmuiite piBHSAHHS peakiiif, 3a JOMOMOIOI0 SKHUX MOXHA
3MIHCHUTH TaKi MEPETBOPEHHS:
a) okeun Hitporeny(IV) — HiTpaTHa KMcIOTa — HIiTpaT Kajliio —»
— HITPUT KaJliio;

\

NH4NO,
B) NO, - HNO; —» Ba(NO;), - KNO;;
r)* NHyNO; - N, - NH; - NO —» NO, -» HNO; —»
— NaNO,.

102. 111 npuroTyBaHHSI PIIKOTO MiHEpATHHOTO HOGPHMBA amiak
o6’emom 20 11 posuuHIIM y Bofi Macoio 400 r (06’°eM rasy MpHBeAEHO
IO HOpMAIBHUX YMOB). MacoBa wacTka amiaky B J0GYyTOMY pO3UHHI
CTaHOBHTH

(a) 20%; () 7,4 %;

®) 10 % (r) 3,7 %.

103. Vuacninok HarpiBanus 40 r cymimn, sika MiCTHTB HiTpaT
Hatpilo, 100yro KuceHb o6’'eMoM 4,48 i (. y.). Macosa wacTka
NaNO, y BHXifHiif CyMillli CTAHOBUTB:

(a) 30 %; (B) 85 %;

6) 50 % (r) 95 %.

104. SIK 3mificHUTH Taki TICPeTBOPEHHS
(NH,),80, ¥ N o

Harmmith BiAOBiIHI piBHSHHS peakIif.

105*. Ha3pith criomyku X i y i HAMMIITH PIBHAHHSA peakiiif, 3a
JOIIOMOTOIO SIKHX MOXHA 3[iICHUTH Taki NEepeTBOPCHHS:

a) HNO; - x —» N,0; 6) HNO; - y - NO,.

3a3Hayre yMoBH Iepebiry 1ux peaxiiif.

NO,
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§ 17. KOJIOOBIT HITPOTEHY B IIPUPOAI

XiMiyHi eneMEeHTH, SIK i Bcs Ipupoja, TepebyBaioTh y
nocTiiiHoMy pyci. I[IpouecH BinGyBaloThCsi B yciX TpOX 0GONOH-
Kax 3emsi — nitocdepi, rinpocdepi, armocdepi.

3HayHy ponmb y Tpolecax, IO BiaOyBalOTLCS Y TPHPOLI,
Bilirpae Giocdepa — 30HA iCHYBaAHHSI XMBHX OpraHisMmis. Tak,
BaM BinoMo, 1o Hirporen Bxoguth mo ckiany 6GinKiB i, oTxe,
3YMOBJIIOE ICHYBAaHHSI POCJIMH, TBapHH, B3araji >XWTTS Ha
3emi.

3 Hirtporeny cxnamaerncst asor N,, iforo Garato B HOBiTpi.
IIpore Gesnocepenuvo 3 mositpst Hitporew y sumsai asory
3aCBOIOIOTDH JIMLIC JesiKi OakTepii, a Bei iHLI opraHi3MH 30aTHI
3acBoioBaTH HiTporeH TiNBLKM y CKiIami CIIonyk.

Pocniun 3acBoloiors HiTporeH HeopraHiyHuX Crionyk, siki €

y IpyHTi, y Bursai iionis NHy i NO3. V pocnunax 3aiiicHIOETh-

e Ilitporeir <
TIOBITPS

Man 9. Konoo6ir Hirporeny B npuposi
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MPSAHUIIHAKOB
JIMHUTPO MHUKOJIAHOBHAY
(1865—1948)

‘BupatHuit pocilicbkuit yuenuii, akane-
MiK, crieLiamicT y rajgysi arpoximii, ¢isio-
Jiorii pociMH i pocsiMHHULTBA. Po3po6us
TEOPil0  HITPATHOIO XKMBJICHHS POCIIMH
(1916), HaykoBi OCHOBM BalHyBaHHS KHC-
JIMX IPYHTIB, TillCyBaHHSI COJIOHIIIB, 3aCTO-
CYBaHHA MiHEepUTbHHUX HOOPHUB y 3emile-
pobersi. Beranosus, o mirpatnuit Hirpo-
reit (NO3) TUTBKH Tic/sl BiHOWICHHSA [0

aMiaky Moxe OyTH BMKOPHMCTallMil pOCITH-
HOI0 ISl CHMHTeTHYHOro mpoiuecy. Pospo-
6UB npobiieMy BMKOpHMCTaHHS (hocOpUTIB
GeanocepeiHb0 Ha NOOPMBO i JIOBIB MOXK-
JIMBICTh IepepoOkM iXx Ha cynepdocdar,
cKIaB (i3iosoriuny XapaKTePUCTHKY BITYM3HAHMX Kamiitnux mno6pus. Po3po6-
JsiB npoGiieMy poaMillieHHsT JOOPHB Yy CiBO3MiHAaX, IMMTAHHS HOPM, CTPOKIB i
TEXHIKM BHecellliss J0OPHB Yy IPYHT, BHPOOHMIUTBA CKIAAHHX MiHEPUTHBHHX

csl cMHTE3 OinKiB. POCIHMHH 4aCcTKOBO INOIAAIOTHLCS TPABOIMHMMII
TBapHHaAMM, i OUIKOBI PEYOBMHH TOTPAIUISIIOTH OO OpPraHi3my
tapuH. [lig yac THUTTSI 3ATHIIKIB POCIHH i TBapMH IiA BIUIH-
BOM CHELiaILHUX OGakTepiii BinOyBaloThesl ckianHi GioxiMiuHi
MPOLIECH, BHACHIAOK SIKHX OPTaHiyHi CTOJMYKH, 1O MICTSITh
HitporeH, nepeTBopIOIOTLCSI HAa HeopraHiyHi cnonyku Hirpore-
HY, SIKi MOBepTalOTLCs B IPYHT. Lli criosyKu 3HOBY 3aCBOIOIOTLCSI
POCIMHAMH, i LIMKI NMCPETBOPEHb 3aMHKAETLCST (Mas. 9).

Kpim Toro, ming yac rpo3u atMochepHHii a30T CIIOMYyYaETLCS
3 KHCHEM, yTBOpIolouH NO, 10 OKHCHIOETLCSI KICHEM ITOBITPSI
no NO, i 3pelToi0 NEpeTBOPIOETLCSI HA HITPATHY KHCJIOTY
(xucni goui), sIKa MOTPAIUISIE B IPYHT i TaM YHACJIiIOK B3aEMO-
Iii 3 MiHCpIAMH TICPEXOAUTH Y HiTpaTH.

3B’s3yBaHHsSI aTMOC(EpPHOTO a30TY B OCHOBHOMY 3MiliCHIO-
eTLCsl B Giocdepi 3a paxyHOK XHTTENISUILHOCTI 6YTLOOYKOBHX
6akrepiif, WO XHBYTL Ha KOPiHHI ACSAKHUX G0OOBHX pPOCIHMH
(XOHIOLIMHA, JIOLCPHA, JIOMHH Ta iH.).

[cHyI0TL Y TIpHpOZi i 3BOPOTHI MPOLIECH: OXHOYACHO Binby-
BAETLCSI PO3KIIANAHHS HITPOTCHOBMICHHX PEYOBHMH i BHAUICHHS
BUILHOTO a30Ty B atMocdepy (Takox poboTa crieLiaIbHUX 6ak-
Tepii). IleperBoperHst HiTporeHy opraHiYHHX CIOJIYK HA Bilb-
HMIT a30T BiAOyBAa€ETLCSI i MiX Yac JIICOBHX IOXEX.

Otxe, B MpHpoAi MOCTiiiHO BinOyBaIOTLCSI MPOLIECH YTBO-
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PEHHSI CTIONYK 3 aTMOC(EPHOIO a30Ty i PO3KIANAHHS LMX CIIONYK
JI0 BUILHOTO a30Ty, TOOTO BinOyBaeThest Konoobir Hirporeny.

36mpaloyn BpoOXaii, JIOAWMHA BTPYYa€TbCS Yy L€ Tpollec,
TOPYLIYIOYM NPUPOAHY piBHOBary, 36igHIoluM IpyHT Hirpore-
HoM. Tomy ¥ Tpeba moctiiiHo BHocuTH HitporeH y rpyHT y
BUIVISII A30THUX JOOpHUB.

Bu BxXe 3HaeTe, 1O BUBYEHHSIM NHUTAHb XUBICHHS POCIHH i
MIBUILEHHSIM IXHBOI YPOXAHHOCTI 3a JONMOMOTOI0 3aCTOCYBaH-
Hs1 10OpUB 3aMMa€EThCS arpoxiMisi. BeMKMil BHECOK Yy PO3BUTOK
uiei Hayku 3pobwmm dpanuysskuii yuenmit K. B. Byccenro,
HiMeupkui xiMik YO. JIi6ix i pociiicekmit yuenuit 1. M. Ilps-
HULIHUKOB.

§ 18. ®OCPATH. POCPATHI JOBPUBA

Coni ¢ocdaTHOI KHCIOTH Ha3UBalOTL gocpamamu. Docdar-
Ha Kucaora H,;PO, sk TpHOCHOBHA yTBOPIOE TPH PSIOH CO-
Jneu:

Na,PO,, Ca;(PO,), —cepenni coni — docdaru;

Na,HPO,, CaHPO, — xucni coni — rinporendocdary;

NaH,PO,, Ca(H,PO,), — xucni coni — aurinporerdocdarn.

® PosmisHbTe HaBeleHI BMINE IPUKIATM i 3pobGiTh BUCHOBOK, SIKi
dochati ARIIOTE COOOI0 cepe/iHi, a SIKi KUci couti (yomy?). STk Bu
MOXeTe IOSICHUTU HasBU «riporeHdocdar i «rurizporeHdochar»?

®ocdatu, sSIK NMpaBUIO, Y BOAI HEPO3YMHHI, 3a BHHSITKOM
docdariB myxkHUX MeTaniB i aMoHi0. Ane Kucai ¢ochaTtu po3-
YUHSIOTLCS Y Bodi. 110 muacTuBicTh ocdaTtiB BUKOPHCTOBYIOTh
y cinbcbKorocnoaapchbKiit nmpakTuii. OCKiTBKH POCTHHH MOXYTb
BOMpATH 3 I'PYHTY COJIi 3 KOPUCHUMH €JIEMEHTAMH JIMLIE y BH-
sl po34uHiB, docdaru HeoOXinHi WISl IX XUBJICHHS, MOXYThb
3aCBOIOBATUCSI TUIbKH Y BUIVISIAI PO3YMHHHUX crioiykK. Och YoMy
nig yac BUpoOHHUTBA (docdaTHUX H0OpUB HOOYBAIOTH KHCIi
dbocdaru i3 cepenHix, sIKi 3yCTpiYalOTLCSI B TIPHPOMAL Y BHIVISII
MiHepatiB ¢pocdopuTiB i anaTUTiB.

Jabopamopna poboma 6

OsHalioMmneHHs 3i 3paskamu ¢pocdaTtHux gobpus

PoarnsHeTe BUpaHi Bam ¢ocgatHi fobpusa i 3aHOTyiTE Y 30LLUT
IXHIO Ha3By, XiMiYHY POPMYNY, ONULLITL iXHIA 30BHILLHIA BUrNsA.
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3AMKEBUY
AHACTACIM €rOPOBHY
(1842—1931)

Binomuit  yKpaiHChKMH  yueHMIt-arpoHOM,
OHH 3 TEpIIMX OPraHi3aTopiB CUILCHKOIOCIIO-
Japchkoi pocianoi cripasu B Pocii. Hapoauscs
Ha ITonraBuriHi, 3aKiHUMB (i3UKO-MaTeMaTHy-
nuit daxynsrer Hoopociiicbkoro (Oechkoro)
yHiBepcuTery, 3 1884 p.— mpodecop Xapkis-
cbKoro yHisepcurery. Haykosa cnamunua Gara-
TOrpaHHa, BKJIIOYAE NMpali 3 arpoximii, ¢isiono-
rii POCJIMH, ArpOTeXHiKM, CeJIeKllii, TBApHHHHMII-
TBa, O/DKUTBHMUTBA. BiH ynepire 3amporoHysas
croci6 pPSAKOBOTO BHECEHHS MIiHEPAIBHMX Ta
OpPraHiyHuX HOOpHB. 3po6GHB BEJIMKMIL BHCCOK y CIpaBy BHBEICHHS BiTUM3HS-
HHX COPTIiB IMIUEHHL, KYKYPYA3H, LIYKPOBHX OYpSKiB, BH3HAYMB HaiieheKTHBHi~
wi 706pHBa VIS LMX KyJIbTYp.

Orxe, BU Ai3HAMHCS, IO BAXIMBUMH dochaTHUMH D06pH-
BaMM € TaKi:

noasiiiHui cynepdocdar — Ca(H,PO,),;

npoctuii cynepdocdar — Ca(H,PO,), 3 nomimkowo rincy
CaSOy,;

npeuunitatr — CaHPO, - 2H,0;

docdoputHe GopouHo — Cay(PO,),.

OcTaHHIM 4YacOM LIMPOKOTO PO3TOBCIOMKEHHSI HaOyaH Kom-
naexcni dobpuea, sIKi MiCTSITh KUTbKa HEOOXiIHHMX POCIHMHAM eJie-
menTiB. Hanpuxnan, Hitporen pasom 3 ®@ocdopom BXoasTs 10
ckinany nobpus, siKi HasuBaloThesi amodpécamu — NH,H,PO,,
(NH,),HPO,.

® Ximiuni dopMym aMooOCiB 3aIUIITG Y 30IIMT i VIS KOXHOIO 3
HUX 3a3HAYTC XIMIMHY HA3BYy.

Axuwo amodocn 3MilIaTH 3 KaTiifHOIO CENTpoI, TO YTBO-
proeThes aMoécka — nobpuso, wo mictuts Hitporen, ®oc-
dop i Kauiit.

Possurox arpoximii nos’sizanmii 3 npausmu 1. I. Mennenee-
Ba, SIKHH JOCTIIXKYBaB poJib BATIHYBAHHSI IPYHTIB, 6yB iHiliaTO-
POM BHBYCHHSI Y I'DYHTOBHX YMOBaX ¢(EKTHBHOCTI KiCTKOBOTO
Gopowna (mictuth Cay(PO,),) i cymepdocdary; nepenbayas,
o «cpa ¢dochaTHHX HOOPHB 1E HACTAHEY.

B VYkpaini BOXINBI JOCHIIXEHHS 3 MUTaHb arpoximii, ¢isio-
JIoTii POC/IMH i I'PYHTO3HABCTBA TOB’SI3aHi 3 TpausiMH Tipodeco-
pa Xapkischkoro yHisepcutery A. €. 3aiikeBuya i npodecopa
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BJIACIOK
IETPO AHTHITIOBAY
(1905—1980)

Bimomuit yKpaiHCHKHMIl YJYeHMii, aKaJeMikK,
CIIeLIATICT y Tamy3i arpoxiwmii, ¢isionorii pociiuH,
rpyurosHasctBa. Haponuscs Ha Yepkamuui, 3a-
KiHuuB Ymancokuit i Jleminrpagcokuit (CaHkr-
TlerepOyp3bkuit) CUILCLKOTOCTIONAPCHKI IHCTHTYTH,
3 1931 p.— npodecop YMAHCBKOIO iHCTHTYTY, 3
1947 no 1956 — npodecop KHIBCHKOTO yHiBepCH-
Tery iMm. T. Illesuyenka, nami — romosa Bimaity
cuischKorocnopapebkux Hayk AH Vkpainu. Ilpa-
wiosas y HAI wykposoro Oypsiky, Incruryri Gora-
niku AH Vkpaiuum, nouax 20 pokis Gys aupexropom IHcTHTYTY disionorii
pocyimu AH Vkpainu. JocayrKyBaB XiMiuili eJIEMEHTH, fIKi NMOTPiGHI pocMHaM
y MiKpo- H YJBTPaMiKpOZ03aX, BHBYAB iX BIUIMB HA PO3BHTOK i BPOXaHHICTh
CUILCLKOTOCTIONAPCHKHX KYJIBTYP. JOBiB, 110 NMpH aMiadioMy XuBieHHi Mauramn
Y POCIMHAX Ji€ fAK CWILHHIT OKHCIMK, a IPH HITPATHOMY — SIK CHJIBHHH
BIIHOBHMK, 110 MaHran sIK MiKpPOCJIEMEHT CIPHSE CKOHOMii CO, y mpoueci
(hoTOCHNTE3y, a4 TAKOX BIIUIMBY TIPOAYKTIB ACHMUISLI 3 JIMCTKIB JO KOPEHiB.
Po3poOus 110Bi BHJIM MiKpOmOOpHB.

KiriBcokoro yHiBepcurety, misHilue — npodecopa IHcTHTYTY
¢izionorii pocnni AH Ykpainu akapemika I1. A. Bnacioka.

3aBfaHHA ons CAMOKOHTPOIO

106. SIx BinbyBacTnest Kosmoo6ir Hitporemy B rpupoji?

107. Cxuaztite piBHSHIS TAKHX pEakiliif I 3aMMINITL iX y MOBHIiN i
ckopouciIiif iormmx dopmax:

a) docdar Kariio + mitpat 6apiio;

6) docdar Kanblio + cyibhaTHa KICIOTA;

B)* (ocdar karnuilo + docdarna Kuciora.

108. VYmacnijok reiirpanisamii ripokcway Hatpilo Macoio 20 r
docdaTiiolo KHCIOTOI0 MAcoIo 49 I YTBOPIOCTLCS CUIL

(a) docdar mnarpiio;

(6) rixzporendocdar HaTpiio;

(B) murizporerdocdar HaTpiio.

Maca yrBopeHOI COJli CTAHOBHTE

(r) 30 1; (c) 90 r;

(n) 60 r; (e) 120 r.

109. SIxuro BizoMo, 110 MacoBa YacTKa auriiporeiipocdary Kaib-
1iio B cynepgocdari craionuts 35 %, To MacoBa YacTKa okcHiay (doc-
dbopy(V) y uboMy 106puBI CTAHOBUTHME

(a) 21, 2 %; () 68,6 %;

©) 42,4 %; (r) 50 %.
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KAPBOH | cuniuin

§ 19. 3ATAJIBHA XAPAKTEPUCTHKA
KAPBOHY I CHJIILIIO

Icropuuni Bimomocti. IM’s meplIOBiDKpHBaua BYyIJIELIO, 1O
cKiIanaeTesi B ocHoBHoMy 3 Kap6ony, Hesimome. Hesimomo it
Te, sika 3 anorponHux ¢opm Kapbony —anma3 uyu rpadit —
Oyna BimkpuTa padiiue. ICTOpisi BUKOPHMCTAHHSI JIIOQUHOIO L€l
PEYOBHHH CSIra€ y MHOOUYiHb CTOJITh, Y AoicTopuyHi yacu. Ha-
MEBHO TBEPOMTH MOXHA JIMIIE Te, 10 OO anMasy it rpadirty
JIOAMHA BXE 3Hala Byruuist. A BusHaHHs KapOGoHy XiMiuHMM
elleMeHTOM cTasiocst nuuie y 1775 p., 3aBosgku poboram ¢paH-
1y3pKoro BueHoro A. JlaByaswe.

Cuniniif, He3BaXalouH Ha BEJHKY IOLIMPEHICTh ioro y
MIPHPOMi, BiZKPHIM TOpPiBHSIHO misHO. Y 1811 p. dpaHuy3bKi
ximixu XK. JI. Teii-JTioccak i JI. K. Tenap nobynau yucTHii cumi-
Liif (MpocTa pevyoBHHA, IO CKIANAETLCS 3 eneMeHTa CHITLi).
Hobuit enement Hazpautn Cuwniniem (Bim naT. silex — KpéMiHb),
L0 O3HAYAE «KAMiHb, SIKHIT JA€ BOTOHBL». TaK Ha3UBaJIU TBEp-
JUI KaMiHb, 10 TR yac yaapy BHKpecaB icKpy. TpuBanmii yac
1Oro BHKOPHCTOBYBLTH 3aMICTh CIPHHKIB U1 JOOYBAHHSI BOTHIO.

Kap6on i Cuniniii — tunosi exemenTn IV rpynu nepionud-
HOI CHCTEMH, HAJIEXATL 10 TOJIOBHOI MiATpyIH.

® [Ipurapaiire 6ymony aromis Kap6ony i Curilliio Ha OCHOBiI po3Mi-
IICHIST 1HX CJICMCHTIB Y MCPIOAMYHI cHCTeMi it 3aIUIITL CXeMH
OyZIoBH X aTOMIB 1 CJIICKTPOHHI (HOPMYITH.

Enexkrponna Oynmosa. Enckrponni ¢opmymn KapGony
1s2s2p* i Cuninilo 15%25%2p°3s°3p> nokasyioTs, 10 B iXHiX
ATOMAaX HAQ 30BHILIHLOMY CJICKTPOHHOMY 1Uapi MIiCTHTLCSI IO
4 cnextpoHn. BoHu posmiuicHi Ha opbitaisix y Takuii cnoci6:

p

1t
€ n=2 [N
— |

CTpyKTypa 30BHILUHLOIO CJICKTPOHHOro 1uapy aroma Cuii-
Lil0 aHAJoriuHa cTpykTypi atoma KapGony.
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® JlokaxiTh rpaivHO PpO3MIIICHHS Ha OpOITAISNX EJEKTPOHIB
30BHIIIHBOTO Iapy aroMa Curiliio.

3BepHiTh yBary: B atomax Kap6ony i Cuiuiio Ha 30BHiLI-
HLOMY €JICKTPOHHOMY 1uapi € ButbHaA p-opbitans. ToMy onunH
S-€JICKTPOH 30BHILIHBOTO LIApy il Yac 30yKEHHSI aToMa MOXe
TIEPEeXOAUTH Ha L0 p-opbitans (30ymxeHuii cTaH atoMa):

4
S{rt] 1
C* n=2 T
d
P
S{r|r|1

WSt n=3 |1

3rigHO 3 TAKOK EJICKTPOHHOIO OyHOBOIO ATOMIB €JIEMEHTH
Kap6on i Cuniuili BHSBRISIIOTh Y CIHIOJNYKaX CTYMiHb OKHMCHEHHS
-4, +2, +4.

® Hamuurite dopmymu crioryk KapGomny 3 OkcurenoM i [igporeHom.
3a3HavTe CTYICHI OKUCHEHHS €JIEMEHTIB i Ha3BiTh crioiayku. [losc-
HITb Y KOXHOMY 3 BHIIQJKiB, YHM 3YMOBJCHWIf JaHW CTYITiHb
OKHMCHEHHSI.

Anorponis Kapbony i Cunimiio. V mpuponi 3ycrTpivaioTbest
Tpu anorponHi ¢opmu Kapbony: anma3s, rpadir i kap6in. Oc-
HOBHHMMH I 100pe BuBYeHHMH anorponamu Kapbony € anmas i
rpadir.

Anmas (Bin rpeu. adamas — HENOXUTHUH, TBepAUi) — KpHC-
TAJTiYHA PEYOBHHA, TYTOIUIABKA, XIMIYHO MAJIOAKTHBHA, HieJIEeKT-
PHIK, TIPAKTHYHO HE TPOBOAMTL CJICKTpHYHOTO cTpyMy. Kpncera-
nivHi rpatku atomHi (Man. 10.). 3ycrpivaloTses KpHucTamm 6e3-
GapBHi a60 3a6apBlcHi Y XOBTHIl, KOPHYHEBHII, pOXeBO-Oy3KO-
BHI, 3eJeHuil, ronyouii, cuHiii i yopHuii xonip. Kpucrann mo-
XYTh OYyTH TIPO30pi i HEMPO30Ppi, AJIs1 HUX XapaKTePpHUI CHILHUI
OmicK.

YV kpucrani anmaszy kxoxsHuii atom KapOGony 3’emHyeTbest
MIIIHUMH KOBQJICHTHHMM 3B’SI3KAMH 3 YOTHPMa CYCiIHIMH aTo-
MamMu. Takoro OyZOBOIO KpPHCTAJIB TOSICHIOETLCSI BUKIIIOYHA
TBEPAICTb anMasy. BiH HaliTBepailumii 3 ycix BIIOMHX PEYOBHH.
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3aBISIKM  TBEPNOCTI aJMa3 LIMPOKO BHKOPHCTOBYETHCSI JUIS
CBEPULIHHS TBEPAMX TOPil, BUTOTOBJICHHS LLTi(DyBATPHUX IMC-
KiB, pisuiB, cBepmen, pi-
3aHHS cKia (quB. Man. 10)
Towo. st 1poro 3acroco-
BYIOTb TEXHIUHi  ajMasH,
TO6TO Taki, 10 MiICTATh
Pi3Hi DOMILIKH.

Yueri  anmasn — 6e3-
GapBHi Tpo30pi KpHCTAJH.
Ix rpanyiorn, wwtidyIoTL
(aIMasHUM TIOpOILKOM) i
BUTOTOBJISIIOTh 3 HHX Jia-
MaHTH. [lIpozopi anmasu
KPacHBOTO CHHBOTIO, 3ejie-
HOTO, YEepPBOHYBATOTO KO-
JLOPY HAATO piOKicHi if i 4
OLIIHIOIOTLCSI IYXKE BHCOKO. : o
Yum 6inblue rpaneii mae
KPHCTAJI, THM Kpalle BiH
«rpae». Maca giamMaHTIiB
BHMIiPIOETLCS KapaTaMir
(1 xapar = 0,2 r).

Man. 10. Kpucramiuui rpaTtku  anmasy.
Ilpuxiaau 3acTocyBaHuHs anMasy

Haﬁﬁ'ulblu“uﬁ 3 Oyab-KoiM 3HaifiieHux Ha 3eMli anMasiB — ue aimas
«Kysutinan». Horo amaituwin y 1905 p. Haspy Bin 3106yB Bix iMeHi oHOTO i3
Bostoapis. [lo orpanioBamusi #oro poamip GyB 3 KiHOUMIK Kynak i maca 3106
Kapatis, T06TO0 621 T. Ilix 4ac oGpo6ku amma3s PO3KOJIOJIM 332 HaINpPSIMOM
TPILMH, 10 Gy y HLOMY, i Bupisamu 105 miamawnTis. HalGiTbimmit cepel HUX
HassuM «3opsiHa Adpuka». Bin mae dopmy kparwi i macy 530 Kaparis.

Likaso, wo cepex iMAiHCHKHX aIMa3iB € caBHO3BiCHMH «Illax» Macoio 89
KapaTiB, SIKHM IEPChKUIl ypsijl, 106 «yJacKaBHUTH GUIOro Hapsi», po3IUIaTHBCS

32 KpOB BI[OMOTO pOCIHCHLKOIO JIMIUIOMATA i BHIAATHOTO TTMCHMEHHHMKA
0. C. T'puboeaona, MOJNEIIOTO Bl PyK POVIIOUCHOrO HATOBITY TMEPCHKUX ¢haHa-
THKIiB y 1829 p. y Terepani — cromuui ITepcii.

Pospobneno wryune nobysanus anmasis (1954 p., CIIA) 3
rpadiTy B yMOBaX BHCOKHMX THCKIB i Temmeparyp. SIK mpaswio,
YTBOPIOIOTLCSI APi6HI KpHcTatn. [X BHKOPHCTOBYIOTH ISt BHTO-
TOBJICHHSI Pi3aJIbHIX iHCTPYMEHTIB i SIK ONOPY VISl MiAUIHITHHKIB
Ta IHIWMX PYXIHBHX YACTHH Y TOYHHX BHMipIOBAIBHHX iHCTpY-
MeHTax. Huni BHpOGSIIOTECS ¥ CHHTCTHYHI anmMmasu I0BEJIipHOT
sKocTi. TTpoMHCNIOBHIT CHHTE3 anMasiB — BeJIMKE MOCSTHEHHS
HAyKHU 1 TEXHiKH.

Ipaghim (Bin rpen. grapho — nuury) — KpucTaniyHa PEYOBH-
Ha, XHpHa Ha JIOTHK, Ciporo abo YOPHOro KOJbOpy 3 MeTasiy-
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HUM G6rmuckoM. Crpykrypa rpadiry wapysata (Man. 11): atomu
Kap6oHny poaMillieHi mapamu, 10 CKJIafaloThCs 3 LIECTHYICH-
HUX Kiteup. Y MeXaX OIHOro uiapy KoxHuii atom KapGony
YTBOPIOE TPHU XiMiyHi 3B’I3KHM 3 TPhOMA CYCiIHIMH aToMaMu. Yci
atomMu KapGoHy 06’eHYIOTECSI Yy MAaKPOMOJIEKY/H, SIKi SIBJISIIOTH
co00I0 HECKiHYEHHI 1IapH i3 IIECTHWICHHUX KileLb.

32 paxyHOK YETBEPTHX CJICKTPOHIB 30BHILIHLOTO €JEKTPOH-
HOro 1apy kKoxsoro atoMa KapGoHy, 1o He 6epyTb y4acTi B
YTBOPEHHI XiMiYHMX 3B’SI3KiB y TIUIOLIMHI, BHHMKAE 3arajJbHa
CHCTEMa XiMIiYHOTO 3B’SI3KY, HEJIOKAJIi30BAHOTO Y MeXaX Bciel
MakpoMmonekynn. [uM came i BH3HAYaeTbCsl €1EKTPHYHA TIPO-
BiHicTL rpacdiTy, TeMHO-CipHii KOJip i MeTaniyHuii 6HCcK.

[Ilapu aTomiB Kap6ony
00’€HYIOTLCSI Yy KpHC-
TaJTiYHI I'PATKH 32 PaXyHOK
MIKMOJICKYJISIDHUX CHUIL.

Beepenuni wapy rpa-
ity 3B’s13K11 MiX aToma-
MH KOBUICHTHO-METAJIIYHI,
JOBOMI MillHi, a MiX Ima-
paMH Oil0Tb MDKMOJIEKY-
JISIPHI CHJIH, IOBOJII cJab-
ki. Tomy rpadir nerko
PO3LIAPOBYETLCSI HA JIYCOY-
k. e pobuth Kpucrammn
rpacdiTy HEMILTHHMH, a caM
MiHepan M’sikuM. Hasitn
nix yac cnabKoro TepTsi rpa-
Man. 11. Kpucramiuui rpatku  rpadiry. ity no nanep Y H:} Hbf)My
Hpukiagu 3acTocysains rpadiry SUTHILIAETLCST CIPHH CJIIA.

I'padir  TyrommaBxumii
(f,,. = 3800 °C), ximiuHO ayXe cTiliKnii. 3 HLOTO BHIOTOBJSIIOTD
BOTHCTPHBKI THIVI, MACTIUVIA, CHHTCTHYHI QIMAasH, CJICKTPOMH,
OOKIIANKII JUTST CACKTPOJTITHYHIX BAHH, TPYyOIl TCIUI0OOMIHHHKIB
(nuB. man. 11). B siaepHix peakropax rpacdiT BHKOPHCTOBYIOTH
SIK YNOBUILHIOBAY HCITpoHiB. 3 rpadiry pobnsite rpudeni ms
OJIBLIB.

Y npomHCIOBOCTi, KpiM TNPHPOAHOTO, BHKOPHCTOBYIOTDL
wryynnii rpadir. Moro no6yBaloTs 3 Kpalmix copTiB Kam’ STHOTO
Byriist (Koke, antpaunt). Ipoucc BinbysaeTnesi B enekTporne-
yax 3a TeMnepatypn 2600—3000 °C i tucky 250 MIla 6e3 mo-
CTyny TIOBITpSI.

84




Kap6in— peyoBuHa OUIOr0 KOJMBOPY, XIMIYHO iHEpTHA, BMSIBJISIE RIACTH-
BOCTI HAITiBIIPOBIIHMKA. XapaKTEePHU3YETHCS JIAHLIOTOBOI0 OYI0BOI0 MOJIEKYJI, Ji€
atoMu KapGoHy 3B si3ani Mik co60I0 TO OXMHAPHHUMH i MOTPIHHUMH 3B s3Ka-
MH, 110 yepryiotbest — C=C — C=C — C =C —, 10 JIMlIe TOABIHHH-
MI =C=C=C=C=C=C=. 3ycTpiuyaeTscsi B TNPHUPOAI Y BHUIVILi
MiHepaTy 4aoiry i JoOYyTHil 1ITYy4IO.

3a yMOBM BHCOKHMX THCKiB (rmonax 60 I'Tla) cHMHTe30BaHO JyXkKe KOMITAKTHY
Momdikaio (ryctHa Ha 15—20 % BMINa 3a TYCTHHY aiMasy) JIOHCHEIUTT, 110
BUARIISE METATIUHY NMPOBIAHICTh. JIOHCAEWTIT 3HAMAEHO TaKOX y METEOpMTaXx.

@ynepenu Cg, i C;) — 1osa MosiekyspHa ¢opma icnyBanns KapGouy B
npuponi. Le ApiOHOKPHCTATIYHI PEYOBMHM, MOJIEKYJIM SKHX SIBJISIIOTH c060I10
nopoxui chepu (nanpukian, Cg 3a ¢opmoio Haraaye GyTGOMbHHI M’S4, a
C;o — mMnbonoibmi M’y s perGi). ix mopepxust yrpopena msITH- i 1ecTH-
KyTHMKaMH 3 aToMiB KapGouy. BUARISIOTH RIACTHBOCTI HAIiBITPOBIHUKIB.

IcHyI0Th 1Le TaK 3BaHi @yereyesi mamepiasu (paHillie Ha3MBa-
i «amopdHMii Byrneub»). Jlo HMX HalexXaTbh BYTiwIsi (KOKC,
NEPeBHE BYTULISI), TCXHIYHMIT Byrieub (caxa) Ta iH. BoHu He €
caMoCTiHMUMH anoTponHuMH (opmamu KapboHy, sIK 1ie paHi-
e BBaXaJoch, 60 MiKpPOKpHCTANIYHA CTPYKTypa iX Taka cama,
SIK y rpadity, ajie KpUCTAIH PO3MillieHi Oe3nanHo.

Caxy BHKOPHCTOBYIOTH SIK HAIIOBHIOBAY [JISI TyMM i IUIACT-
Mac, MIrMEHT UIsl ApyKapchKoi ¢dapOH, KOMiloBAJILHOTO Marmnepy,
CTPIYKH IS APYKAPCLKUX MAIIMHOK Ta iH.

Kokc BHKOPHCTOBYIOTH Y METAIYPTii SIK MAJNBO i BITHOBHHK.

3acTocyBaHHSI ICPCBHOTO BYTULISI IPYHTYETLCSI Ha HOro 31ar-
HOCTi TIPUTSITYBATH IO CBO€EI TOBEPXHi MOJIEKYJIHM PEYOBHH 3
HABKOJIMUIHLOTO cepefoBHua (BOMpaHHSI Ha moBepxHi). Take
SIBUILE HA3UBAIOTbL adcopbujicto. 3po3yMiio, 10 YHM GuIblIA
TIOBEPXHsI, TUM CWiIbHilIa ancop6buist. 1106 36inbiumTH TTOBEpX-
HIO BYTUUISI, HOro aKTHBYIOThL — OOpPOOJISIIOTH TEPErpiTol BO-
JSTHOIO Mapolo AJSI BUAAJICHHSI 3 HOTo IOp CTOPOHHIX JAOMIlLLIOK
i 36inbIICHHST TopyBaToCTi. Take BYriuIsl Ha3WBAIOTh AKMUE06A-
HUM.

AKXTHBOBAHC BYTUUISI yynoBHil adcopbenm (BOMpHUK). Came
TOMY 1OT0 BHKOPHCTOBYIOTH Y TTPOMHCIIOBOCTI IS OYHILEHHSI
rasiB, BJIOBTIOBAHHSI LIHHHUX OPTAHIYHMX PO3YHHHHKIB, BHIO-
TOBJICHHSI TNPOTHIas3iB, Y MCAMLMHI — VIS OYHMILCHHSI KpPOBi i
BOMpaHHSI IIKIUTMBHX PCYOBHH i3 LIVIYHKOBO-KHIIKOBOTO
TPaKTy.

Cuninili sIK TpocTa peYOBHHA Mae KpHCTAliyHy OyaOBYy,
KPUXKHIi, TEMHO-CIipOro KOJBLOPYy 3 METAIiYHHUM OauckoM. Sk
XiMIYHHIT efleMeHT ciuiii Ha Binminy Bin Kap6ony icHye nmue
B OIHiil (opMi, CTPyKTypa SIKOi aHAIOTIYHA CTPYKTYpi aaMasy
(mus. man. 10), ockinpku rpaditononiGHa dopma ayxe HecTiii-
Ka. Asie, Ha BiIMiIHY BiI anMmasy, CHJIiLiH — HaniBNPOBIIHHK.

85



Ile MOSICHIOETLCSI THM, 1O JEsIKi KOBAJICHTHI 3B’SI3KH MiX HOTO
aToOMaMH JIETKO PYMHYIOTHCS, 1O 3YMOBJIIOE IIOMIiTHY PYyXJIH-
BICTb €JIEKTPOHIB Y KPHCTAJIi.

Cutitiii BMKOPHMCTOBYIOTh B €JIEKTPOHILl SIK HamiBIPOBiA-
HHK, a TAKOX JUISI BUTOTOBJICHHSI NiONiB, TPAH3UCTOPIB, COHSIY-
HUX Oatapeii, Q)ormnpmmaqm ACTCKTOPIB YACTHHOK Y SUICPHiii
dizuui. B Meranyprii cumiliii BUKOPUCTOBYIOTh SIK BiZTHOBHHK i
IUIsI BHUAAJICHHSI KHMCHIO 3 pPO3IUIaBIeHUX MeTaniB. Cuminiin —
KOMITOHEHT €JIEKTPOTEXHIYHHX CTajieli, YyaByHiB, OpOH3H, cuiy-
MiHiB (CIUIaBiB 3 aIIOMiHIEM).

Cuniniii — apyruii XiMiuHuii enemenT micnsi OKcHreHy 3a
MOLIMPEHHSIM y TPHPOAi, HOro MacoBa 4acTKa B 3€MHiH Kopi
26,6 %. Ane y BUIbHOMY CTaHi BiH He 3YCTPiYa€TLCsl, TUIBKH Y
BUTVISIAI CTIONYK.

HaijimommpeHimono Ccroiykoio Cwliuilo € OKCHUJl CHJIi-
uuo(IV) SiO,, a6o KPEMHE3CM. e — miHepan KBapil i Gararo
HOro pi3HOBHIIB (mcox, TipCBKUI KPUILTAID, ermm, sIMa,
omaJj, araT, aMeTHCT Ta iH.). Cwiiliil y BUmIsii cuiikaTis i amo-
Mocwlixarin BXOOUTDb O CKJIANy TakKuX MiHepasiB, sIK azbecr,
TANbK, IIOJILOBMII 1IMAT, KaoJsiH, HedeniH, cmoga TouIO.
BxomuTtsh BiH i m0 cKiamy pocauHHMX (xBouli, 6aMOyk Ta iH.) i
TBAapMHHMX OPraHi3MiB (KiCTSIK, CTIONyYHA TKAHWHA).

3aBgaHHA Ana CaMOKOHTPOJIO

110. SIxi Micus y TIEpIOAMYHIN CHCTeMi XiMIYHUX €JIEMEHTIB
3aitmatoth Kap6on i Cuwririif? SIk 1ie nos’s3aHo 3 6yl0BoOIO iXHiX aTo-
MiB?

111. TTopiBHsiire (izuaHi RIACTHBOCTI ayMa3sy i rpadiry.

112. SIK MOSCHUTH PI3Ky BIIMIHHICTD y (I3UYHMX BRIACTUBOCTSIX
anMasy i rpagiry?

113. [Ilo Take axrtuBoBaHe Byruuisi? Yomy iforo peKOMEHIYIOTH
BXUBAaTH BCEPEIUHY, SIKIIO BUHHK POIIAN LUTyHKA?

114. Cxapaxrepusyiite isnuni BiacTuBocTi cuwriniio. Hassite
rayrysi #oro 3acTocyBaHHSI.

115. SIK IOSICHUTH 3 MOV CJICKTPOHHOI TeOpil CTPYKTYpPY aroMa
Curinito? YoMy HeMeTaliqii O3HAKH BHARICHI Yy HBOIO MEHILOIO
MipoIO, a MEeTaTiuHi 03HAKH — GUIBIIOI0, HIX y exeMeHTa Kapbony?

116. Cwriwiit rulasursest 3a Temrieparypu 1420 °C, a 6umit doc-
dop — 3a 44 °C. SIK MOSICHUTH TaKy Pi3Ky BIIMIHHICTb y TeMIlepaTypax
IUIABJICHHS ITMX MPOCTUX PEYOBHH?

117. Bina rmua Mictuth Kaomin AlyOj - 28i0, - 2H,0 i croponHi
JOMIIIIKHM, MAacoBa 4acTKa SKMX Y MIMHI craHoBuTh 10 %. OGuMcIiTh
MacoBy yacTKy CHJIIIIO B IVIMHI.
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§ 20. XIMIYHI BJIACTUBOCTI
BYTJTIEHIO TA CAIILIIO

Byreub BHSIBJISIE HEBHCOKY XiMiUHY AKTHBHICTB: OLIBIIICTD
peakuiif 3a HOro y4acTio BigOyBaeThecsl JIMILE 3a BHCOKOI TEM-
TepaTypH.

Cuniuiif e MeHLI aKTHBHMII, HDX ByrIelb. 3a HH3BKHX
TeMIlepaTyp BiH HaBIiTh XiMIYHO iHEPTHHUI, a MiI Yac HarpiBaHHsI
HMOro 34aTHICTh OO pearyBaHHSI Pi3KO 3POCTAE.

HaiironoBuila XiMiuHa BJIACTHBICTh BYMJIELIO i CHMIILiIO —
Lie iXHS BiITHOBHA 3[aTHICTb. Y BYIVIEIIO BOHA BHpaXeHa sICKpa-
Billle, HIX y cuiinio. Byreus — oauH 3 HaliKpallux BiTHOBHH-
KiB.

1. B3aemonin 3 okcupamu Metamis. Ilix uvac HarpiBaHHs
BYIVICLb BiTHOBIIOE METAJH 3 IXHIX OKCHIB:

2e
& l
CtlO+C=Cu+cCO?T

SnO+C=S8n+CO"?T

3a HASIBHOCTI BUILHOTO JOCTYIY IOBITPSI MPHU LOMY YTBO-
pioeThest okeua Kapbony(IV) CO,: '

2Cu0 + C = 2Cu + CO, T

2Sn0 + C = 28n + CO, T

Y MeranypriitHiii npakTHii, SIK NPaBWIO, YTBOPIOETECS Cy-
mim rasis CO i CO,.

Taki mpouecu, 1O IPyHTYIOTLCSI Ha BiIHOBJICHHI METAJIB 3
IXHIX OKCHAIB ByryieeM (KOKCOM), HA3UBAIOTLCSI KAPOOMEPMIEo.

Cuniuiif TakoX BHSIBJISIE BIIHOBHI BJACTHMBOCTI, ajJieé BOHU
BHPAXCHi 3HAYHO cnabiue, HixX y Byrnewo. Hanpuxknan, cuminii
TOBOAUTL cebe SIK BiTHOBHUK Y TPOLICCI BUIUIABISIHHS CTaji: 3a
BHCOKOI TeMIIepaTypH BiH BIIHOBJIIOE METUTIYHE 3aJ1i30 3 OKCH-
oy depymy(Il), mo MicTHTLCS y GpyXTi pa3oM 3 iHIIHMMH pedo-
suHamu (Fe,O; - xH,0):

4e
{ |
2FeO + Si = 2Fe + SiO,
2Fe,0, + 3Si = 4Fe + 3Si0,
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2. B3aemopnia 3 kucHeM. Bymieunb Jierko ropHTh Ha IOBITPi.
IIpn ubOMY BHAOUBSIETLCSI BEMKA KUIBKICTbh TEIUIOTH, IO CBiI-
YUTD NPO BEIUKY MILIHICTh 3B’SI3KiB Y MOJIEKYJli OKCHAY Kapbo-
Hy(IV), st yTBOPIOETLCSI:

C+ 0,=CO0,; AH= -394 kJIx.

IIponyxT peaxiiii TOpiHHSI ByIJICLIO 3AJICXKXUTD Bill TeMIIepaTy-
pH. 3a MOPIBHSIHO HEBHCOKHX TEMITEPATYP TOPiHHS YTBOPIOETHCS
niokeun kap6ony CO,, a 3a Bucokux (nonan 1000 °C) — mopsin
3 CO, yTBOPIOETLCSI 3HAUHA KiMbKicTL okeuay Kapbony(Il) CO:

2C + 0, = 2CO
C + CO, 2 2CO

Came Taka peaxuis (mopsi 3 iHUIMMM) BitOyBaeThest T Yac CIATIOBAHHSA
KOKCy, Byriuisg, Gelsuiy 3a BHCOKOI TeMIepaTypu Ta HecTadi KucHIO. Tomy
BHXJIOTIHI Ta3H aBTOMOGUIBIIMX JBHIYIIB, BUIXUIHI Ia3u Ieuci 3a yMOBHM ITora-
HOI TATM, TIOTIOHOBHH JUM 000B’SA3KOBO MicTATh 4aauuit raz CO i 3abpyn-
HIOIOTE IOBITPS.

Cuiniif 3a cTaHZAPTHHX YMOB XiMiYHO CTilikmii. Ane mig yac
ciibHoro HarpiBaHHsi (rmoHax 400 °C) mopolok cumiliio 3ro-
psie, yrBoproloun oxkcup cuiinio(IV):

Si + O, = SiO,

IIpu upOMy TAKOX BHAUISIETHCSI BEJMHKA KUTBKICTh TEIUIOTH,
1O CBIAYMTDL PO BEJIHKY MIL[HICTDL 3B’S13Ky MiX aTroMaMu Curi-
1ito it OKcHreny.

3. B3aemonis 3 Boaow. Sxino Ha po3XapeHHIl ByrJenb 1nojaa-
BaTH BOASIHY Tapy, TO BHACTINOK peakllii YTBOPUTLCSI TakK
3BaHMI BOAsSHMIT ra3 — cymiwr okenay kap6ony(Il) i Boguio:

C + H,0 = COT + H,T

BoasiHuii ra3 BHKOPHCTOBYIOTh SIK CHPOBHMHY MJISI CHHTE3Y
XiMIYHHMX TTPOAYKTIB.

4. BigHowenHs 10 Jyris Ta KMCI0T. Bymieuns crilikuii no nii
JIyTiB Ta Kucnaor. JInie KOHUCHTPOBaHi cynbdaTHa Ta HITpaTHA
xkucnoTH 3a Temrnepatypn 100°C oKHCHIOIOTE oro:

C +2H,80, = CO,T + 2S80,T + 2H,0

KOHIL.

C + HNO, - CO, + NO,! + H,0

KOHIL
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@ Y muaBeseHiit cxemi peaxiii posctaBre KoehillieHTH Ha ITiIcTaBi
€JICKTPOHHOrO GayaHcy. 3a3HayTe OKMCHMK i BiJTHOBHMK.

5. Bsaemonia 3 meranamu. Ilin yac HarpiBaHHSI ByIJeLb
MOX€E B3aEMOJISITH 3 ACSIKHMH METIaMM, YTBOPIOIOYM KapOimu:

Ca + 2C = CaC,
4Al + 3C = Al,C,

Kap6inyn — TBepai i TyroruiaBKi peYOBHHH.

VYV 1ux peaxuisix ByIrJiellb BHCTYNA€ SIK OKHCHHK, IO IUISI
HBOTO HE XapaKTepHO.

Cuiniil TaKoX BMSIBJISIE OKHCHI BIACTHBOCTI, ajie JIMIIe Bil-
HOCHO JESIKHX MCTAJIIB, YTBOPIOKOYM CHJIILIHIN:

2Mg + Si = Mg,Si,

1O JUISI CIJTILIIIO TAaKOX HC XapaKTCPHO.

6. B3aemonisa 3 Boamem. Byrieub Moxe B3a€MOZISITH 3 BOI-
HeM. Peaxuisi Bin6yBaeTncst min yac HarpianHst o 500 °C 3a
HAsSIBHOCTI MOPOILIKY HIiKeIO SIK KaTajizaTopa:

C + 2H, & CH,

YTBOploeThesi opradiyHa cronyka — MetaH CH, (ronosna
CKJIQOBA YACTHHA MPHPOIHOTO Trasy).

@ SIxuit cryminb oxkucicHus Businisie atoM Kapbomny B Mosekyti
merarry CH,? SIK BM rajaete, OKHCHHKOM M BiTHOBHHKOM Y JaHO-
My pasi € Bymielb. YoMy Uit HBOrO B3aEMOJIisl 3 BOJHEM HeXapak-
TepHa?

Cuniuiii 3 BogHeM 6e3mocepeIHbO He B3aemomie. Moro
BoxHeBy crnionyKy SiH, — cunan no6yBaloTh HENMPSIMHM CIIOCO-
6oM.

3aBaaHHA AN CAMOKOHTPOIO

118. TTopiBusiiTe XiMiHi BIACTHBOCTI ITPOCTHX PECYOBHH — BYTJIC-
o i cwrinio. HamuiiTe HeoOXitHI piBHSHHS peakiiiii.

119. ITix wac crnamoBamist Bymiemio Macoio 187,5 r yrBopuBcst
Jiokeun kKapboiry o6’emom 336 i (1. y.). Macosa wactka KapGoHy y
ByTJICIli CTAHOBHTD

(@) 12 %; (B) 48 %;

(6) 24 %; (r) 96 %.
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120. 3a neBunx ymoB oxkucHwm 120 r Bymieino (TeruioBmit edexr
peakuii 110,5 xJIx/mons) 1o okeuny kapbony(Il). KimskicTs Terurorn,
[0 BHAUTWIACS B Pe3yJIBTaTi peakilii, CTAHOBHUTE

(a) 110, 5 xJIx; (8) 1105 xIIx;

(6) 221 x/Ix; (r) 2210 x/Ix.

121. Maca wmini, Ky MOXHa JOGYTH, BiHORIIOIOUM OKCHJI KYIIpy-
my(II) 3a mormomoroio 24 Kr BymIeLO, BPaxXOBYIOYM, IIO BHPOGHWUI
BTPATH MiJli CTAHOBJATE 5 %, JOPiBHIOE

(a) 121,6 kr; (B) 134,4 xT;

(6) 128 kr; (r) 64 xr.

§ 21. OKCH/IM KAPBOHY ¥ CHJIILIIIO

Enement KapGon 3 enemeHToOM OKCHICHOM YTBOPIOE aBA
okenau — CO, i CO.

CO, — okcun Kap6ony(IV), miokenn kap6oHy, ByIJIeKUCITHIA
ras;

CO — okcnn kap6ony(Il), MmoHooKkcH KapGoHy, YamHHII Ta3.

s enementa Cuinilo XapaktepHuM € SiO, — okcun cuii-
uiro(IV), miokcua cuminiio, KpeMHeE3eM.

Dizuuni BaacTusocTi

Oxkcun kapbony(IV), abo Byrnexmcamii ra3, CO, 3a cranmapr-
HHX yMOB — 6Ge3b6apBHMii ras, Ge3 3amaxy, BaX4Hii 3a MOBITPs B
1,5 paza, nosoni mobpe pO3YMHSIETLCS Y BOMi, OCOGMMBO Iix
THCKOM, JIETKO TIEPETBOPIOETLCS HA PIWHY HABITh 32 KIMHATHOL
TEeMIepaTypH i Hesenukoro THCKy (5 MIla). 3pimkennit CO,
30epiraloTh y cTaibHuX GasoHax. SIKio Horo IIBMAKO BHIMTH 3
6asioHa, BYITICKMCIHII Ta3 BHIIAPOBYETLCSI, BHACIIIOK YOTO Yac-
THHAQ Ta3dy TEPETBOPIOETLCSI Ha CHirononibHy wmacy. TBepmuii
BYIVIEKHMCITUI Ta3 HA3HBAIOTb CYXUM A6000M.

Oxkcupn kapbony CO, a6o uanumii ras,— 6e36apBuuii ra3, 6e3
3anaxy, oTpyiiHHii, MOTAaHO PO3YMHSIETLCS Y BOMI, TPOXH JIETILIMIT
32 TIOBITpSI.

® OGUMCITITE BUTHOCHI MOJICKYJISIPHI MACH BYIJICKHCJIOTO Ta YaJHOTO
rasiB i TMOpIBHANTE iX 3 YCCPCIHEHOIO BIHOCHOIO MOJIEKYISPHOIO
MAacolo IOBITPS, fKa AopiBHIOE 29. Uu 3a1eXHUTh TYCTHHA Tasy BiI
iforo MoseKynIsIpHoi Macu?

Byrnekuennii raz CO, y BeNMKHMX KUIBKOCTSIX WIKIIUTHBHIA
AJIsL OAWHM | TBAPHH, CNIPHYMHIOE 3aNIAMOPOYCHHS, MOXE BH-
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KIMKaTH SIIyXy, TOMY NPHMILICHHS, Ae TNepebyBaloTh JIOAM,
Tpeba 4acTo IPOBITPIOBATH.

Yagumii raz CO —payxe orpyitHmii. BiH yTBOpIOE CTiliKy
CIIOJIYKY 3 TeMOIJIOBiHOM KpOBi, BHACHIZOK YOro KpPOB BTpaydae
BJIACTHBICTh TIEPECHOCUTH KHCEHL B OpPTaHi3Mi, i HacTae KHCHEBe
TOJIOAYBaHHSI. Y JIOAWHH 3’ SIBISIIOTLCSI CHJILHMIL TOJOBHUI OUIb,
HYyOTa, BOHA MOX€ 3HCNPUTOMHITH i HaBiTh ToMepTH!

OcobuiuBo HeOGe3neyHo 3aBOJAWTH aBTOMOOUIH y rapaxi 3a 3aYMHEHMMH
apepuma... Ile piBHO3HaYHO camoryOcTBy! 34CITiHKY B medi MOXHA 3aKpUBaTH
TUIBKH TOJi, KOJIM BYTUUISA BXe He TOPHMTH IMOJIYM’SIM, a JiMiIe cabKo XeBpie...

Okcun cuniniio(IV) SiO,, a6o miokcua cuiiniio,— TBepaa
peyoBMHA, KpHcTaniuHa, Ge3bapBHa, Tyromaska (£, = 1728 °C),
y BOIi HE PO3YMHSIEThCS (NMpuragaiiTe OUTHMH PIYKOBUIM TICOK).

YoMy X Taka BeJIMKa BIAMIHHICTL y BJIACTHBOCTSIX HiOKCHAY
cuniuito SiO, i miokenay kapbony CO, (3a cTaHZApTHUX YMOB
CO, —ra3, a SiO, —TBepaa TyromiaaBka peyoBHHA), alxe 3a
XIMIYHMM CKJIQOOM Wi OKCHOH € aHajoraMu?

[IIo6 3po3ymiTH NPHUYHHY BiAMIHHOCTI IXHIX BJIACTMBOCTEM,
TIpuragaiite, 1O RIACTHBOCTI PEYOBMHM 3aJIeXaThb Bif ii OyIOBH.
OTxe, MpUYMHA BIIMIiHHOCTI BIacTHBOCTEe okcuay Kapoony(IV)
i okcuny cuninio(IV) nonsirae y BigMiHHOCTI OyIOBH LIHX peyo-
suH. Oxcun kapbony(IV) cxnamaernest 3 Monekyn CO,, TobTo
Ma€ MOJICKYJISIPHI KPHCTUIIMHI rpaTku, a okcupa cwriniro(IV) —
ATOMHi KPHUCTAIIYHI IPATKH, KOXHA CTPYKTYpHA ONWHHILIST SIKMX
sIBIsIE coboro mempaedp 3 aromoM CWIILIIO B LICHTPI Ta aTOMaMH
Okcureny mo pepuimHax. e MOXHA TOSICHMTH THM, IO aTOM
Cuniuito Mae 6implumii panpiyc, Hix atom Kap6ony. Haskono
HBLOTO MOXE PO3MICTHTHCH HE ABa, a YOTHPU aToMH OKCHIeHY,
KOXHHMII 3 SIKMX 3’€IHYETLCSI 3 ABOMa atomamu Cuiuilo. Bimo-
BilHE PO3MIlLUCHHSI ATOMIB MOXHA 300pa3WTH Ha IUIOLIMHI
CXEMOIO:

| I | I I
0 0 0 0 0

I I I | |
—0—S8i—0—8i—0—Si—0—S8i—0—Si—O—
I I I | I
0 0 o) 0 0
I I | I I
—0—S8i—0—8i—0—Si—0—S8i—0—Si—0—
I I | I I
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Taka 6ymosa oxcuny cuiinio(IV) it o6yMoBmoe iforo BHco-
Ky TBEpPHICTb i TYTOIUIABKICTb.

Orxe, BiIMiHHICTIO y OyZoBi KpHCTANUYHHX IPATOK ITOSIC-
HIOETLCSI BiIMIHHICTb BJIACTHBOCTEH NiOKCHAIB KapOoOHY i cwuti-
uio.

XiMiuHi BJACTHBOCTI

Oxcnn xapbony(IV) CO, i oxenn cuminio(IV) SiO, —
COJICTBIpHiI KHCJIOTHI oOKcuaM, a okcun XapbGony(Il) CO —
HECOJICTBIpHUI OKCHI.

1. B3aemonis 3 Bomow. Sxio y mpobipky 3 Bomoio (1—
2 MJ) gomaTH 1—2 Kpamli po3YyHMHY JIAKMYCY, a TIOTiM ITyCTHTH
TyOM BYIJICKHCIIMII Ta3, JIAKMYyC 3MIiHMTb CBO€ 3abapmiIeHHS, i
posunH nouyepBoHie. lle nosicHoeTsest THM, w0 CO, B3aemonie
3 BOIOIO 3 YTBOPCHHSIM HCCTIiIKOI KapOOHATHOI KHUCIOTH:

H,0 + CO, & H,CO,

® 3Ha10YM 3aKOHOMIPHOCTI 3MIIIICHIIST XiMITHOI piBHOBaru, 3a3Hadure,
B SIKOMY HANpPSIMi MOXIIA 3MICTUTH PiBHOBAry B PeaKIlii, PiBHSHHS
SIKOI HaBeJIeHO BHILE:
a) MMIBMILYIOYH THCK; ©) IMABUILYIOUH TEMIIepaTypy.

Oxcun cuninito(IV) SiO, xouya i HaIeXHTbh 10 KHCIOTHHX
OKCHJIB, aJle 3 BOOOIO He pearye. BimmopimHa ilomy cmiikaTHa
xucnora H,SiO; yTBOPIOETLCS iHIIMM LUISIXOM (BUBYATHMETLCSI
Ti3Hilue).

2. B3aemonis 3 ocHOBaAMHM i OCHOBHMMH OKcupamu. Oxcun
kapbony(IV) CO, pearye 3 snyraMm y BOAHHX PO3YMHAX Ta 3
TBEPAMMH JIyTaMH i OCHOBHHMH OKCHIAMH 32 CTaHJapTHHX
YMOB, YTBOPIOIOYH COJIi — KapOoHaTH:

Ca(OH), + CO, = CaCO, 4 + H,0
CaO + CO, = CaCO,

Okenp cuninito(IV) SiO, B3aemonie 3 TBepAMMH JIyraMu Ta
OCHOBHMMH OKCHAAMM TNl Yac CIVIABJSIHHSI, YTBOPIOIOYH CO-
JIi — CHJIIKaTH:

2NaOH + SiO, = Na,SiO; + H,0
BaO + SiO, = BaSiO;
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Oxkcun xap6ony(Il) CO sx HeconeTBipHMil OKCHA 3a3Haye-
HUX BHLIC peakuiii He gae (coneii He yrBopioe). Momy mpura-
MaHHi iHlIi BIACTHBOCTI:

a) 3MaTHICTL TOPITH BACHJILKOBO-CHHIM MOJYM’SIM, BHAUISIIO-
YH BEJIHKY KiJILKICTL TCTUIOTH:

2CO + O = 2C0O,, AH = =572 x[Ix,

yepes 10 ¥Ooro BUKOPHCTOBYIOTh (Pa3oM 3 iHIUMMM ra3aMu) SIK
rasysare najauso (y ZOMCHHOMY BHPOOHHIUTB);

6) 3aTHICTL BIXHOBMIOBATH METAIH 3 OKCHAIB (Mix yac Ha-
TpiBaHHS):

Fe,0, + 4CO = 3Fe + 4CO, 1

3a3HayeHa BIACTHBICTL BHKOPHCTOBYETLCS TN Yac BHIUIAB-
JISIHHSI METaJiB i3 py..

Hobysannsa okcuny kapbomy(IV). V naGopatopHmx ymoBax
CO, nobyBaloTh Hi€I0 XJIOPHAHOI KHUCIOTH HA MapMyp:

CaCO, + 2HCI = CaCl, + H,0 + CO,

® 3amuuriTe PiBHAHIL JaI0l peakilii y MopHilf i cKopoueHiit HoHmHIx
dopmax.

Y npomuciopocti okena kap6ony(IV) no6ysaiors npoxapio-
BaHHSIM BaITHSIKY:

CaCO, = CaO + CO, *

3acrocysanna. Byrnexuenuit ra3 CO, 3acTOCOBYIOTH Tif yac
BHPOOGHMUTBA COAM, LYKpPY, WIS TasyBaHHsI BOAM, TACiHHS
noxex (Hampukiazn, comosi BorHeracHuku). Cyxmii mim BHKO-
PHCTOBYIOTh [UIsl 36EpiraHHsI NMPOAYKTIB, SIKi IIBHAKO TICYIOTBCS.

Hiokcun cunitito SiO, y BHIIsIAI TMICKy LIMPOKO 3aCTOCO-
BYIOTb y OYMiBHMUTBI, 1151 HOOYBAaHHSI CKJIa, KepaMiKH, Toplie-
nstHM, (astHey, LT, LueMeHTy, abpasusis!. V surismi ksapiy
SiO, BHKOPHCTOBYIOTL y PafiOTEXHilli, B aKyCTOCJCKTPOHIlli, B
ONTHYHOMY TpiuafobyaysaHHi. CHHTCTHYHUIT DIOKCH CIUTILIIO
SiO, («6ima caxa») 31CTOCOBYETLCS SIK HATIOBHIOBAY Y BHPOG-
HHLTBI TYMH.

! Abpasusu  (bp. abrasif — uidysanviuit, Bt Jar. abrado — 3icKo6-
JU010) — MPHPOHi a60 WITYYIi MATCPIUIH BUCOKOI TBEPAOCTI.
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3aBaaHHs 419 CAMOKOHTPOIO

122. TMopisusiite (isnyHi WIACTUBOCTI MiOKCHIY KapGOHY CO, it
MOHOOKcHty Kapbony CO.

123. Cxapakrepusyifte (isiuii BIacTHMBOCTI JHOKCHIY CHUIIIIO
SiO,.

124. Tlin yac cramoBaxHs okcway KapGomy(IT) o6’emom 112
(H. y.) yrBopioeTsest okensi KapGony(IV) 06’emom

(a) 28 x; (B) 112 u;

(6) 56 ix; (r) 224 .

125. B pe3ynasTari OKMCHCHHSI BYIVICINO KUILKICTIO PEYOBHHU
4 Mo yTBOpIOETECS OKeH KapGony(II) o6’emom (ir. y.)

(a) 22,4 n; (B) 11,2 1;

(6) 89,6 u; (r) 5,6 1.

126. IIpoxapiopaHHsM BamHAKy macolo 250 Kr, MacoBa 4acTKa
IoMilok B sikoMy 20 %, MoxHa T06YTH BYIICKMCIHI Ta3 06’eMOM
(H. y.)

(a) 44,8 v (8) 89,6 }?3;

(6) 22,4 Mm7; (r) 112 .

127. 'V naGopatopii /y1st 106yBaHHS YUCTOTO CHIIIIO BUKOPUCTO-
BYIOTb KBAPLOBMI{ I1iCOK i Marmiif. 3 IiMagioBaHHAM CyMillli yTBO-
PIOETECS GUIMIE TOPOILIOK OKCHly MArHilO Ta KPMCTATIMHMI{ CHUIiILi.
Harmumiits piBHSIHHST peakitii i 3arportoHyifTe crioci6 OuMIeHHS CHUTi-
LIIO BiJl JOMIIIKK OKCHJIy MATHIIO.

128. Ilix yac BiIHOBJICHHS ByIVICLIEM Y JYTOBMX Ifedax 3a 1800 °C
1 kr okeuny curiniio(IV), Macoa wactka jominmiok B sikomy 10 %,
MOXHa JMOOYTH KPUCTATIMHUIT CHIILIH Macoo

(a) 28 1; (B) 840
(6) 280 1; (r) 420 r.

129*. Cymim oxemy kap6omuy(II) CO it okcmry kapGomny(IV) Co,
o6’eMoM 16 MiI (H. y.) CHATWIN B HAJUTHIIKY KHCHIO, ITCJIST 90ro 06’eM
cyminr amenmmBes Ha 2 Mt O6auetiTh MacoBy wacTky CO B cymil.

§ 22. KAPBOHATHA KHCJIOTA I KAPBOHATH

KapGonatna kuciora. Conetsipomy okcuay KapGowry(IV)
CO, sinnosinae kap6onatha kucnora H,CO,.

Kapbonatna xucnora H,CO,; — Hecriiika cnonyka. Bowa
icHye nmue y BogHOMy posumHi. ITin yac HaMaraHHs BUALUTHTH
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i 3 PO3YHHY BOHA JIETKO PO3KJIANAETHCSI HA BOAY i OKCHA Kapbo-
Hy(IV). ¥V BogHOMy po34ynHi Mae Mmicue piBHoBara:

CO, + H,0 & H,CO, & H*+HCO; & 2H* + CO}

I[IuM TNOSICHIOIOTLCSI KUCJOTHI BJIACTMBOCTI KapOoOHATHOIL
xucnotn H,CO;. KapGonaTHa KMcioTa HajleXwTh OO0 ClabKux
KHCJIOT, TOOTO MOMCOLIIOE Ha MHOHM HE3HAaYHOIO0 Mipolo. Sk
JIBOXOCHOBHA, BOHA YTBOPIOE MABa pSOM COJICH: cepemHi —
Kapbonamu i Xucni — ziopozenxapbonamu.

Hanpuxnan: Na,CO,; —xkap6onar Hartpilto, NaHCO; —
rinporenkapbonar Harpilo; CaCO; —xapbonar Kanbuilo i
Ca(HCO;), — rizporeHKap6OHaT KalbIIilo.

Kapbonamu — KpucTaliyHi peYOBHHU. Y BONI HE pO34HU-
HSIIOTLCSI, 32 BUHSITKOM KapOOHATIB JIYXKHHX METAJIiB Ta aMOHII0.

VYHacninok nii Kuciaor Ha TBepAi KapboHaTu abo iXHi BOOHI
PO34YHHH BHAUBIETECS OoKcua Kapbony(IV), 1o BHKIMKAE CITi-
HIOBAHHSI:

CaCO, + 2HCI = CaCl, + CO,1 + H,0

® HagpejicHe piBHSHHSA 3alUILITh y HOHHIN ¢dopMi, a TAKOX CKIAMIITEH
JIBa PIBHSIHHS Peakilif, 10 UIIOCTPYIOTH IO IHIIMX KHUCIOT Ha
KapOOHATH Ta IXHi PO3YUHU.

Jla6opamopna poboma 7

fkicHa peakuis Ha KapOoHaT-ioHU

Y aBi npobipku Bcunte NOTpoxy (abu TiNbKM BKPUNOCHL AHO)
kapboHaTy MarHilo i kapboHaty HaTpilo. B o6bugsi npobipku
popante no 1 mn posbaBneHol xNOPUAHOI KUCNOTU K ogpasy X
3aKpuitTe KOXHY npobipky npobko 3 BiaBeneHow Tpybkolo,
KiHeub $SIKOi OonycTiTb y NpoB6ipKy 3 BanHsHOI BOAOK (PO34UH
Ca(OH),).

Lo cnocveplraerbcn'? CknapiTb PiBHAHHS peakLuii i 3anuLwiTb ix
y NOBHili Ta CKOPOYEHIi OHHUX dopmMax. 3pobiTb BUCHOBOK, LLO €

peakTUBOM Ha KapboHaT-ioHuU CO§'.

Orxe, nnsi posmizHaBaHHsI KapboHatiB (i rizpokap6oHaTiB)
BHKOPHCTOBYIOTh CHJIBHI KucnoTu. Ilin wac ix nii BinOyBaeTbCsi
XaPAKTEPHE.«3aKUTIAHHSI>. - BHACHIIOK — OYPXIMBOrO- BUIUICHHS
BYIVICKIICJIOTO rasy COz Peakulisi BUpaXaeTbes TAKUM HOHHUM
PIBHAHHAM:

CO?~ + 2H* = CO, + H,0
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® [Ilosichite, YoMy KapGoHaTaMi, SIK i OCHOBAMH, MOXHA KOPUCTYBa- .
THCS JUISL HCHTpati3allil KHCJIOT.

IIpakTHune 3mavenns. I3 coneii Kap6OHATHOI KHCJIOTH
BAXJIHBC 3HAYCHHsI Mae KapboHar kansuito CaCO,. Bin 3yctpi-
YAETLCSl B TNPHPOAI Yy BHIVISIAI MapMypy, BamHSIKy, KpPeumi.
MapMmyp BHKOPHCTOBYIOThL SIK O3NOOIOBANLHMIT MaTepian y
OyNiBHHLTBI Ta CKYJILITYPi, BANHSIK — IJIsi JOOYBaHHsSI BaIHa,
SIKE TAaKOX 3aCTOCOBYETLCSI Yy OymiBHHLTBI, a KpiM TOTO,
BHOCHTLCSI Y I'PYHT JUISI 3HIDKCHHSI KNCJIOTHOCTI Ta TIOJMIIMILEHHSI
iforo cTpykrypu. Kpeiiny 3acTocOBYIOTD ISl TIOOGUIKH, a TAKOX Y
CKJISIHIIl, TYMOBIiil Ta iHIINX TaTy3sX IPOMMCIOBOCTI.

Kap6onar xamuito CaCO; y Bomi He posunHsieThes. Tomy
BamHsIHA BoAa (PO3UMH TiAPOKCHAY KAJBIIIO) BHACHIIOK IIpO-
MyCKaHHsI Kpi3h Hel okenny kapbony(IV) crae KanamyTHOIO:

Ca(OH), + CO, = CaCO, { + H,0

IIpote, sixao mponyckari CO, NOBro, To KaJaMyTh i3 4acoM
3HHKa€E. lle TIOSICHIOETHCSI YTBOPEHHSIM PO3YHHHOIL KHCJIOI CO-
JIi — rigporeHKapOoHATY KAILILIO:

CaCO, + CO, + H,0 = Ca(HCO,),

Tlnporenkap6onar kamuilo Ca(HCO,), — peuoBnHa HecTiii-
ka. Ilin yac xum’gTiHHS po3uHHY abo TPHUBAJIOTO CTOSIHHS HA
TOBITPi rmporcuxapGOHaT DO3KIAAETLCS 3 suninenusm CO, it
YTBOPCHHSIM CEPEAHLOI COJIi:

Ca(HCO,), = CaCO, 4 + CO, T + H,0

linporeHkap6oHATH JIy>KHO3EMEILHHX METANTIB, Ha BiOMiHY
BiI ix xapOoHaTiB, HOOpe PO3YMHSIIOTLCS Y BOHi. PO3YMHHICTIO
TiIPOreHKapOOHATIB y BOAI IMOSICHIOETLCS TOCTiifHE IepecyBaH-

Hs1 KapGoHatiB y mpuponi. IpyHTOBi BOIM, 1O MiCTSTh CO,,
TIPOXOASIYH KPi3hb TIPYHT i OCOOGNHBO Kpi3hb 1UAPH BAITHSKY,
PO3YIHSIIOTL KapOOHAT KWILLK i BHHOCATL iforo 3 coboio y
BHIJISIAI TIIPOTCHKAPOOHATY B CTPYMKH, PiuKH if Mope. 3BinTu
BiH IOTPAIUISIE B OPraHi3M MOPCLKHX TBApHH i iige Ha nmobynoBy
IXHIX KiCTSIKIiB 260, BHAUISIIOUN BYITICKHCIIMI Ta3, 3HOBY INEpeT-
BOPIOETLCSI HA KapOOHAT KUILLIIO 1 BIIKIATAETLCS Y BHIVISIAL
BaIHSIKY i T. I.

Kap6onar Hatpito Na,CO; (xansumHoBaHa copa) i iforo
kpucTaznoriapatr Na,CO,; - 10H,O (xpucraniyHa cona) BHKOpHC-
TOBYIOTLCSI y BHPOOHHUTBI CKJIa, MHJQ, MHITHHX 3acobiB,
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GapBHUKIB TOLIO. Y BEJMKiH KUTBKOCTI iX MOTpebyioTh LENI0N03-
HO-TIATIEPOBAa, TEKCTIWIbHA, HadToBa Ta iHII ramy3i MPOMMCIIO-
BOCTI.

linporenkap6onar Harpito NaHCO; (nmutHa coma) LIMPOKO
BHUKODHCTOBYETECSI T 4Yac BHIIKaHHS X1iba, y XapyoBii
NPOMHCIIOBOCTI, MeauumHi, nobyri. IlutHa coma BXomWTHL nO
CKJIaly HATIOBHIOBAYiB IJISI BOTHETACHHUKIB. *

Kap6onar xaniio K,CO; (mortau) 3acTOCOBYIOTh IUISI BHIO-
TOBJICHHSI MIUIAa, TYTOIUIAaBKOTO CKJa, Y (hoTocmpasi.

Teepaicts Boau. Boma, w0 GDKUTHL BATHUCTMMHU TipCHKUMH
noponamm, B3aeMozie 3 okcumoM Kap6ony(IV) i meperBopioe
KapboHATH KaJblil0 if Mar”ilo Ha PpO34YMHHI KHCIi coJi —
TiIpOreHKapOOHATH.

@ CxuaiTh BUITOBIIHI PIBHSIIS PEAKIii i 3aIMINTE 1X Y HoHHIl dopmi.

[TepeTBOpEHHSI HEPO3YHHHHX KapOOHATIB HAa PO3YMHHI Til-
poreHKapboHaTH TPHU3BOAMTL OO BUMHMBAHHS KapOoOHaTiB i3
36MHOI KOPH, BHACTIOOK YOro YTBOPIOIOTLCSI ITOPOXHMHHU —
reyepH. A BOAQ, 110 HACHYYETHCSI PO3YHHHHMU TiporeHKapbo-
HAaTAMH KQJIBLIIO | MarHilo Ta iHIIMMU COJSIMH, CTa€ TBEPAOIO.

Taepnicr? BOAWU, 3yMOBJIeHA HasIBHICTIO WOHIB
kanbuilo Ca’* i WoHis maruilo Mg?*, HasuBaeTbes
3arafnbHOK TBEpAICTIO BOAM.

YuM BULIMIT BMICT Y BOAI IMX HOHIB, THM OiMblIA TBEPAICTD
BOIH.

3arabHA TBEPAICTb BOOYM CKIANAETHCS 3 Kapbonamuoi (TMM-
yacoBoi) i mexapbonamnoi (moctiiinoi). KapboHaTHa TBepHicTb
CIIPHYHMHIOETLCSI HASIBHICTIO Y BOJI TiIPOTeHKapOOHATIB KaJbLIiO
i Marnio. Bona ycyBaerncst kum’sitinusiM. HexapboHaTHa TBep-
IicTh OOYMOBIIIOETECSI HASIBHICTIO Y BOAI CynbdariB, XJIOpUAIB,
HITPATIB TOLIO KAJIBLIIO i MarHiio.

Mu posmsmaTiMeMo KapOoHaTHy, abo THM4YacoBy, TBep-
IiCTh BOAH.

Teepma BoAa HENMPHAATHA IUISI TIPOMMCIIOBHX 1 Tocrioaap-
CLKMX ToTpeb. Y Hilf MoraHO HAMMJIIOETBCSI MUJIO, AYXE BAXKO
BHMMTH BOJIOCCSI, TIPaTH OUTH3HY; TIOraHO PO3BapIOIOTLCS OBOYI,
a SIKIIO BHKOPHCTOBYBATH TaKy BOAY y MAapoOBHX KOTJIaX, TO
YTBOPIOETLCSI HaKuM. BiH Mae moraHy TEIUIONpPOBIAHICTb, TOMY
CIIPHYMHIOE MiCLieBe TieperpiBaHHsI CTiHOK. Bumankose Bimmy-
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LICHHS] YACTHHH HAKHWITY Bill PO3IMEYEHOI CTIHKH MOXE IIpH3BeC-
TH IO WBHAKOIO BHIIAPOBYBAaHHS BOAM i BHOYXy KOTJa.

3 TaKuX TIPHYMH TBEPAY BOAY Nepea BHUKOPHCTAHHSIM Tpeba
TMOM’SIKIIYBaTH, TOOTO BHOAISITH 3 HeEl TiIporeHKapOboHaTH
KaJBLIi0 i Marxiio, nepeBoMsTyH ix y HeposzumHHi. Ilporo mocsi-
TaloTh HacamIiepes KHI'SITIHHSIM Boau. [Ipm LiboMy rinmporeH-
KapOOHATH KaJbllil0 Ta MarHilo po3KiIanaloThCsl:

Ca(HCO,), = CaCO, 4 + CO,1 + H,0
Mg(HCO,), = MgCO, | + CO, T + H,0
Mg(HCO,), = Mg(OH), { + 2C0, 1

Kap6oHaTi KanplLilo Ta MarHiioo, a TAKOX TiIPOKCHA MAarHiio
BHIIANAIOTh B OCal, i BOAA BTPAYae TBEPHICTD.

V nomawnix ymoBax (Tix yac IpaHHs, HANPHKIIAL) VIS TIO-
M’SIKIIICHHST BOAH MOXHa nonasat cony Na,CO;, y npomucio-
BHX YMOBaXx — yacTillle AoiaiotTh rameHe pamHo Ca(OH), Ta
iHIIi PEYOBHHH:

Ca(HCO,), + Na,CO, = CaCO, 4 + 2NaHCO,
Ca(HCO,), + Ca(OH), = 2CaCO, { + 2H,0

® Hamuite HaBeACHI PIBHAHHSA peakuiif y HonwHii dopmMi.

3aBpaHHA aNnsi CAMOKOHTPOIO

130. VY mepiury MmopieisioBy YallikKy HACHITAMH KapOOHAT KaIbLIiIo,
B IPYry — HIiTpaT KAJIilo, B TPETIO — XJIOPHJ HATPIIO i IMoYaIu mpoxa-
pIOBaTH, 3a6yBIIM IMO3HAYMTH BMICT YalloK. SIK MOXHa, clriocrepiraio-
YU IPOIEC IMPOXAPIOBAHIS i BHIIPOOOBYIOMM TIPOAYKTH peaxilii,
PO3ITI3HATH B3ATI coi?

131. SIK 3milfiCHUTH TaKi MICPCTBOPCHHS:

a) Ca -» Ca(OH), » CaCO; -» CaO — Ca(OH), —» CaCl,;
6) MgCl, » MgCO; —» Mg(HCO,), » MgCO; —» CO, —»

HanuiiniTe BUITOBIHI PIBHAHHSA PeaKIliif.

132. SIx, MaiOYM Yy POSMOPSUDKCHHI TUIBKH XJIOPHAHY KHUCIOTY,
poarmi3HaTti KapGonar 6apiio, cynbdar Gapiio, cyasdir Gapio? Bimmo-
Billb ITPOLTIOCTPYITC PIBHSIHISAMH PeaKIiif.

133. SIk mo3byrucst THMTacoBoi TBepaocTi Bomu? Bimmosims mpo-
UIIOCTPYiiTe PIBHAHHAMM PCaKiliif i 3armuIiTh iX y HOHHIN dopMmi.
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134. Kpisb po3uMH IIKOTO HATPY HPOMYCTHIH 5,6 1 (H. y.) OKCHIY
kap6ony(IV). Maca yrBopeHOro riiporeHKapGoHaTy HaTpil0 CTAHOBUTH

(@) 21r; (6)42r; () 84 r1; (r) 168 r.

135. Vuaciigok TepmivHOro poskiany 1 Moib rigporeHkapboHaTy
HATPil0, MAcOBa JACTKA JIOMIIIIOK B SIKOMY CTAHOBHTH 2 %, YTBODIOETH-
CS1 ByDJIEKHMCIIMIT ra3 o6’emoM (H. y.)

(@) 5,5m (6) 11a; (B) 221 (r) 22,4 1.

136*. Ui aHarizy BamisiKy Ha BMICT KapOoHATy KaJIbLUIO B3sUTH
HaBaxky 5 r. Ha posummenHs xapGoHaTy, SIKU MICTUTBCS y It
npo6i, surpadeHo 100 mur 0,9 M posumHy xinopoBomHio. $SIka MacoBa
gacTKa KapOoHATY KaJbLIIO y BarHAKy?

137*. Cymim kap6oHaTy i riiporeHKapboHaTy Harpilo Macoio 146 r
HArpIBAJIM JIOTH, ITOKM HE MPUIIMHIUIOCH 3MEHINeHHS Macu. Maca 3a-
JIMIIKY, IO YTBOPUBCS INCJIS HArpiBaHHS, CTaHOBUTH 137 r. OGumciiTh
MAacoBy YacTKy KapboHATy HATpilo y it cymili.

§ 23. KOJIOOBIT KAPBOHY B ITPUPO/IIL.
CWIILIA YV IPUPO/I

IpuponHi cronykm, oo cKiaany sikux Bxoauth KapGoH, mo-
CTIHHO 3a3HAIOTDL 3MiH, YHACTINOK SIKMX 3iHCHIOETHCS KOJOOOIr
Kap6Gony.

Baxomsa poms y Konoobiry KapGoHy HaneXuTh OKCHUAY
xap6ony(IV), o Bxomuth mo ckiamy atMochepu 3emmi. Llei
ra3 HaaXoouTh B atMocdepy BHaCHiZOK 6araThbox IpOLECiB:
BHBEPXCHHSI BYJIKAHIB, TOPiHHS MAMNBA, PO3KIAJAaHHS BAaITHSIKY,
IMXaHHSI JIOAWHH, TBApHMH 1 POCIHH, IIpoueciB OpomiHHS i
THHTTSI.

3 nositpst CO, y 3HaYHHX KUIBKOCTSIX TOTJIMHAETHCSI Has3eM-
HHMH pociHHaMH Ta ¢iTorulaHkToHOM CBIiTOBOTO OKeaHy.
ITpouec mornuuanust CO, BinOyBaeThCsi TIIBKM Ha CBITII —
(doTocHHTE3, YHACHINOK SIKOTO YTBOPIOIOTLCSI OpTaHiyHi CIoiy-
ku, 1o Mictsate Kap6on. BHacninok ¢ortocunTedy B atMochepy
BUAISETLCST KHCEHD O,:

hv 2
nCO, + mH,0 ———> C,(H,0),, +n0, T
xnopodin

I3 pocnuH, siKi noinaloThest TBapuHaMy, Kap6oH nepexoauTtsb
y TBapHMHHi opraHizMu. TBapunmn sunvusiiors Kap6oH y BUmIsiai
BYIVICKIICJIOTO Ta3y I Yac AuXaHHS. POCIMHM i TBapuHHM 3

99



4acoOM BiIMHMPAIOTh, TIOYHHAIOTh THHCTH, OKHCHIOBATHCH i 4acT-
KoBo meperBopioBatuch Ha CO,, 1110 MOBEPTAETLCS Y MOBITPS
3HOBY TIOIVIMHAETLCSI POCIMHAMH. A 4YacTKOBO POCJIHMHHI Ta
TBAPMHHI PEIUTKH Y I'PYHTI NEPeTBOPIOIOTLCS HA TOpIOYi Koma-
JIMHU —KaM’siHe Byruwisi, HadTy, npupomHuii ras. Topioui
KOTIAJIMHH BHKOPHMCTOBYIOTh SIK TIQJIMBO, BHACJIOOK 3TOPSIHHS
sixoro CO, 3HOBY MOBepTaETLCSI B arMocdepy.

Byrnexmucnuii ra3 i3 atMocdepy MOMIMHAETLCS! TAKOX BOLOIO
CsaiToBoro okeaHy i pearye 3 ripcCbKMMH TOpPOJAMH T yac ixX
pyitHyBaHHsI. BinTax yTBOPIOIOTHCSI BAMHSIKH, MOJIOMITH Ta iHIIi
Kapbonatu. Taka pisHOMaHITHICTL MpoLeciB 3abeaneuye MOCTii-
HuiT Konoobir Kap6ony B npuponi (man. 12).

ITpore yepe3s piske 3OUIBLICHHSI CNIAMIOBAHHS Pi3HMX BHIIB
MaJIMBA BMICT BYTJICKHCJIOTO Tady B atMmocdepi aenani 36i1b-
LIYETLCSI, @ BMICT KMCHIO 3MEHLIYeThesl. [TopyleHHsI piBHOBAaru
MDX BMICTOM KHCHIO i BYIJICKHCIIOrO rasy B atMocdepi Moxe

>

Man. 12. Konoo6ir KapGouy B mpuposi
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MPU3BECTH [0 TaK 3BAHOTO <«MapHHKOBoro edexry» (wap CO,
Bimirpae Taky camy pojib, sIK ckio B Terummui). Ile mosoni 3a-
rpo3nuBe siBuile. Piu y TiM, 10 ByIJIEeKMCIMI ra3 BUIBHO ITpO-
nmyckae Ha 3eMmo BUNpoMiHioBaHHsS COHLsI, ajie CHJIBHO 3aTpH-
MY€E TEIUIOBE BHIIpOMiHIOBaHHSI 3emMii. ITopyiyeTscsi HOpMann-
Ha TeruoBiamaya 3eMii y KOCMIYHHI TIPOCTip, a 1ie CIIPHYHHIOE
TIOTETUTIHHSI KJIIMaTy.

IMoterutinnst  xiiMaTy 3eMili MOXC BHKIMKATH TaHEHHsA JILOJOBMKIB i
IPHU3BECTH JI0 NiABHIICHISA piBHsA CpiroBoro okeany. B pesynsrati mosaromn-
JIOIOTECS BCi HM3bKO PO3TALIOBAHI YACTHHM MATCPUKIB — HHU3MHM, 110 Me-
XKYIOTh 3 OKealloM i rycrosacesiciii. ITouieTbess TalleHHs BiUIOI MEPATOTH, 110
CIPUYHHHTD 3a00JI0UMYBAHHSA BEJIMKHX TCPHTOPIH, BHMAZaHHA PACHUX AOILIB, a
e MO3HAYMTLCA HA CUILCLKOMY IOCIOAAPCTBI TOLLO.

BinoMo, 10 TOJIOBHMM PEryJiSITOPOM CIiBBIZHOLICHHSI BYTJIE-
KHCJIOTO Ta3y i KucHIO B arMocdepi 3emini € ¢dortocunres. e
50 pokiB TOMy i€ CIiBBiIHOIUIEHHSI 6YI0 ONTHMANIBHUM: 06’ eM-
HQ YacTKa KICHIO B atMocdepi ctaHoBwia 21 %, BYIMIEKHCIIOTO
rasy — 0,03 %. Huni HopMasnbHe CTiBBITHOLICHHSI TOPYLIYETh-
cs1. T'ocromapebka AisUTbHICTD JIIOAWHH, 3 OOHOTO GOKY, IIPH3BO-
auth ao nocwaeHHs sukuais CO, B atMocdepy, a 3 Apyroro —
IO 3HUILECHHSI «TIPHPOAHHX JIabopaTopiii», B SIKHX 3AiHCHIOETLCS
¢orocuHTE3, TOOGTO TOMIHMHAETLCSI BYIJIEKUCHUMit raz (BHpYOy-
BaHHs JiciB, MacoBa 3arubenn ¢itormaHkToHy Touno). Otxe,
HHHI TpobJieMa OXOPOHH HABKOJHMIIHLOTO CEPelOBHINA, Y TOMY
yncli i MoBiTpsi, AyXe rocTpa, 6e3 ii po3B’si3aHHS JIIOACTBO HE
3MOXE BIDKHTH.

Cuniuiit y npuponi. Cumiuiit — Apyrmit XiMidYHMIT eleMeHT
nicist OKCHreHy 3a TOLIMPEHHSIM Y 3¢MHiM Kopi, 1oro macosa
yacTKa cTaHOBHTh 27,6 %. Y BiIbHOMY CTaHi B INpUpOAi He
3YCTPIYAETLCS, JIMIUC Y BHUIVISIAI CIIONYK, TICPEBAXKHO Y BHIVISIAI
miokeuny cuniuiio SiO, i cumikaTis.

Hiokenn cuninito SiO, B NMpHPONi 3yCTPiYaeTLCsl y BHIVISA
KBapuy Ta 6araTbox iforo pisHOBHAIB (KBapLOBHH IIICOK, Tip-
CBLKMI KPHIUTaIb, KPCMiHb, SIIIIMA, araT, aMETHCT, ONaJ TOLIO).
Kpemuesem SiO, — oCHOBHHIT KOMITIOHEHT Oyab-IKOTO IICKY.

V 3eMHiif Kopi MiCTAThCSI CHIIKATH i amoMocumikatH. Jo
TIPHPOAHHMX CHIJIIKATIB HAJICXaThb MiHepannm a3becT i TajubK, IO
AMIOMOCHJIIKATIB — IMOJILOBMI 1LTIAT, KAOJMiH, ciiofa, HedeiH.
AJIOMOCHIIKATH 3YCTPIYAIOTLCSI B TIPHPOAI OKPEMO i B CyMilliax.
Tak, Oina rmHa — Lie YHCTHIT KaoJliH, a 3BHYaiiHa XOBTO-Oypa
IMHA — LI KaoJiH 3 Aomiukoio cnionyk @epymy. lipcbka mo-
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poIa TpaHiT sBisie co60l0 CyMilll KPHCTAJIIB IOJILOBOTO 1ITIATY,
CIIOAM i KBapiy.

Cuniniit y sumsni SiO, BXOOWTH N0 CKlaay POCIHHHHX i
TBAPUHHHUX OPTaHi3MiB (miaToMOBi BOHOPOCTi, TIyOKH, XBOLl,
6aMbyk, conoma, yacTHHH Xpebra Tomo). Macosa yactka SiO,
y XpoBi Ta mnasMi moansn ctaHosuts 0,001 %. Ilpote wrydne
NpOHHKHEHHS iy SiO, y XWBi TKAHWHH IIKIAINBE, BUKIUKAE
TIOApPa3HEHHST OPOHXIB, CHJIIKO3 JICT€HIB, 3aXBOPIOBAHHSI LIUTyH-
KOBO-KHILIKOBOTO TPAKTY.

3aBaaHHs [Ns CaMOKOHTPONIO

138. SIk BinbyBaersest Komoobir Kapbony B mpuponi? SIKy pois y
LILOMY IIpolieci Bizirpae gorocurrrea?

139. o Take «maprukoBmii edexr»? SIki 3axomu morpibHi, 1106
MPOTHJIIATH LLOMY siBHILY? Binmosiiis MoTuByiiTe.

140. V¥ axomy Burmsiai esremeHT CUTLiit 3yCTpIiYaeTbesl B IIPUPOIi?

§ 24. CWUIIKATHA KHCJIOTA ¥ CHJIIKATA

CunixatHa xucnora H,SiO; Hanexuts 10 cnabKux ABOXOC-
HOBHHX KHCJIOT (crabkKila 3a KapOoHATHY KHCIOTY). Y BOAi —
MPAKTHYHO HEPO3YHMHHA, TPOTE JIETKO YTBOPIOE KOJIOIMHI Po3-
YHHH.

Kormoiii po3unHH — 1[¢ CHCTCMM, L0 CKIAJAIOTLCS 3 AyXKe MoApiGHeHHX
YACTHHOK, PIBHOMIPHO PO3NOAUICHHX B OJHOPITHOMY cepefoBHuli. BoHu
3aHMAIOTh NMPOMIKHE Miclle MiK ICTHHHMMHM po3uMHaMM i 3asucsamu. [o
KOJIOTIHHUX POIUMHIB HAICKATH, HANPHKIAA, MOJIOKO, KPOB, S€UHMIl OUIOK.

CunikaTHa KHCJIOTA 32 CTAHOAPTHHX YMOBAaxX IIiJ 4yac Harpi-
BaHHSI TIOCTYTIOBO PO3KIanaeThesl Ha okenn cuniniio(IV) SiO, i
BOLY:

H,Si0; = H,0 + SiO,

CunikaTHY KHCJIOTY HE MOXHA HOOYTH B32a€MOMIEIO 1i OKCHIY
3 BONOIO Y CTAHZAPTHHX yMmoBax (uomy?). Ii mo6ymators mieio
KHCTIOT Ha po34uHH cuiikatiB Na,SiO; abo K,SiO;:

K,SiO, + 2HCI = 2KCl + H,Si0,
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CuiiikaTiy KHCJIOTY MOXHA cuHTedyBatH 3 SiO, ta H,O, ane Tuthku B
Pe3y/IbTaTi HarpiBaHHs I AyXKe BeJIMKMM THCKOM. Taka peakutisi BiifyBaeTbcs
y mmbunax 3emui. ITonibnum crmocoboM y JsaGopaTopisx mo6yBaloTh MOHO-
KPHCTAIH IITYYHOIO KBaplly — «TipCHKOr0 KPHILITATION.

Cunikamu — coni cunikaTHoi xucnorH (Hanpukiazn, Na,SiO,
ue cwiikar Harpiio, CaSiO; — cunikar KaTbIiIo).

[Tpuponni cunmikaTH —1¢ AOBOJI CKIQOHI PEYOBHHHU. Ix
CKJIAJ 3BHYAIHO TO3HAYAIOTL SIK CIIONYYEHHSI KUTHBKOX OKCHIIIB.
Tak, cxnan cumikaty xampuito CaSiO;, Hampukian, MoOXHa
nosHayuTH TakuM 4duHOM: CaO -SiO,, a cuzikaty HaTpiio
Na,SiO; — Na,0 - SiO,.

SIxaio o ckiany NMPHPOAHUX CHIKATIB BXOAHMTH OKCHI aslio-
MiHiI0O, TO BOHH HA3UBAIOTLCSI asomocunikamamu. Hampuxian,
Kaonin —6ita mmHa Al,O; - 28i0, - 2H,0, nonsoBuii 1mar
K,O - Al)0, - 6Si0,, nedenin Na,O - Al,O; - 2Si0,.

CunikaTH B OCHOBHOMY TPAKTHYHO HEPO3YMHHI y BOJI.
BHHSATOK CTAHOBJISTH CHJIKATH HATPIIO i Kalilo, TOMYy iX Ha3H-
BalOTh 1lI¢ PO3YMHHUM CKJIOM, a PO3YHH — PIIKHM CKJIOM.

CunikaTH 1IHPOKO BHKOPHCTOBYIOTH Y TEXHilli. Po3ymHHMM
CKJIOM TpPOCOYYIOTh TKAHMHH i JepeBHHY, 1100 3amobirrtm ix
CIAJIAXYBaHHIO (IPOTHIOXEXHMI 3axucT). Pigke ckio BXOoaHMThL
IO CKJamy BOTHETPHBKHMX 3aMa30K Uil CKJICIOBAHHSI CKJIa,
nopuessiHy, (astHey, LEMEHTY, OCTOHY, LN, Pi3HHX KepaMid-
HHX BHPOOIB Ta BHKOPHCTOBYETLCSI IS BUTOTOBJICHHSI CHITIKAT-
Horo ke (pozunHy Na,SiO, a6o K,SiO; y Boni).

3aBaaHHA ansi CAMOKOHTPOIO

141. Cxapakrepuayifte cIKaTHy KUCIoTy. SIKi XiMiYHiI BIacTHBOC-
Ti XapakTepii wist 1ei? Y YoMy MofibHiCTb i BIMIHHICTD 11 Bii Kap6o-
HATHOL KMCJIOTH?

142. $Ix, MaOuM JIOKCH CHIIILIIO i Bei iHI Heo6XiIHI peTOBHHM,
nobyri cutikatiy kucygory? Hamuimito piBHSinisg BiIOBIIHHMX peak-
wiit.

143. Harmunuits piBistiist peakiiiif MiX: a) KpeMHE3EMOM i COIO0IO;
6) KpeMie3acMOM i HEraiiCHHM BallioM; B) CHIIKATOM HaTpilo i XJo-
PHIHOIO KHUCJIOTOIO. 3a3HauTe, 3a SIKHX YMOB BifIByBacThCS KOXHA 3
IIUX peaxiriif.
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§ 25. BYAIBEJIbHI MATEPIAJIA

I3 mpuponHux Matepianis, 1o MicTaTts CHmiliif, BHTOTOB-
JISIIOTh CKJIO, KEepPaMiKy, LIEMEHT.

Ckno —ue TBepamii mposopuit Martepian. Halimowmmpewi-
IIHM € CHJIIKATHE CKJIO, OCHOBHHI1 KOMIIOHEHT SIKOTO — OKCHJI
cuniniro(IV) SiO,.

CHpOBHHOIO [UISI BHPOOHMLTBA 3BHYAIHOIO CKJIa € coja
Na,CO,, sanusx CaCO; i micox SiO,. Yci cknanoBi yacTHHH
OYHIIAIOTh, 3MIUIYIOTh i CIUIABJSIIOTL 32 TEMIIEpPaTypH GJIHM3BKO
1400 °C. BinbyBaioTnest Taki peakuii (CIpolLeHo):

Na,CO, + SiO, = Na,SiO, + CO, 1
CaCO, + Si0, = CaSiO, + CO,t

@akTHYHO OO0 CKJIAny CKJIQ BXOASThL CIIIKATH HATPIO i
KaJblilo, a TakoX Haymuwok SiO,. Tomy ckmax 3BHuaifHOTO
BiKOHHOTO CKJIa MOXHAQ TOAATH TaKOIO CIPOLIEHO (hOpMyIIolo:
Na,O - CaO - 6Si0,.

3MIHIOIONHN CKJIAN IUMXTH, OOAAIOYM pi3Hi mo6aBKu, onep-
XYIOTh CKJIO 3 Hamepes 3aJaHHMH BIACTHBOCTSIMH. Tak, SIKIIO
samicth cogu Na,CO,; B3aru noram K,CO,;, To MoxHa nobytn
BHCOKOSIKICHE TYTOIUIABKC CKJIO, 3 SIKOTO BHTIOTOBJISIIOTH XiMiu-
Huii mocyn. A sixwo B3sith notawr K,CO,, xpemuesem SiO, i
okcnpn mmoMoymy(II) PbO, To yTBOPHTLCSI KPHILTAND.

OcobnuBHii BHI CKJIa — KBaploBe cKJIo. BoHo sBisie cobolio
ckiononibHy ¢opmy umcroro kxpemHesemy SiO,. Take cxio
30BCiM HE YYTJIHBE OO Pi3KHX KOJHBAHL TEMIICPATYpPH, BOHO Mae
LiHHI ONTHYHI BIacTHBOCTI (Mpomyckae ynbTpadioneToBi npo-
MEHi).

CK0 WHPOKO BHKOPHCTOBYIOTH MaiiXe Yy BCIX Tayys3six
TIPOMHCIJIOBOCTI Ta B TOOYTi. 3 HBOTO BHUTOTOBJSIOThL TPYOH,
Tapy, naGopaTopHMii Tnocyn, HAeTaJi ONTHYHHMX TPHJIANB,
XyIOXHi BHpoOH, mobyrosuii mocya. Ha ocHoBi ckna BHro-
TOBJSIIOTL CKJIOBOJIOKHO, SIKE 3aCTOCOBYIOTH [UISI TIOLUMTTSI
CIICLIONSTY, A TAKOX CKJIOIUIACTHKI, 30KPEMa CKAOMEKCmonim.
Ieit  cknomnacTMK —YyAOBHIT  OymiBeNbHUH  MaTepialn
(MinHHMI, He THHE, Jnerko o6pobnsieTnest). CKIOTEKCTOMIT
BHKOPHCTOBYIOTh SIK KOHCTPYKUIHHHI MaTepias y MalunHOOy-
IyBaHHi, a B CJCKTPOHIiUi — K i3onsiTop. Ha ocHoBi ckia
CTBOPIOIOTh MIKPOKPHCTUIIYHI MaTepiaii — cuTtanu. BoHu
AyXe MilHi, XiMiYHO I TCPMIYHO CTiiiKi, a TOMYy BHKOPHCTO-
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BYIOTLCSI JUISI BUTOTOBJICHHSI amapaTypH IUIsi XiMiYHMX BHPO6-
HHMUTB, AeTanei MAalIMH i MeXaHi3MiB, Tpy6, €JeKTpoizonsiTo-
pis Tomo. CyuacHa TIPOMHCIIOBICT, BHpPOONsE cneuianbHe
CKJIO, CTiliKe NMPOTH Ail pafioaKTHBHOIO BHIIPOMiHIOBAHHSI.

Kepamika. Bupo6u 3 minHH HasHBalOTh KepaMiKolo, a Kepa-
MiYHE BHPOGHHUTBO — roHuapHuM. HaiimowmpeHniina kepamika
Ta, WO CKJIAJAETLCS 3 Pi3HUX OKCHAIB, Y TOMY YHCIi — OKCHIY
cuniniro(IV) SiO,. Iz KepamiuHuX BHPOGIB BAXJINBE 3HAYCHHSI
MAaloTh TIOpLEJISIHA i ¢hasiHC.

IMopuensua — oIt i3 BHAIB TOMKOI KepaMiku — GumMit  Marepian,
CKIAZIAETECA B ocloBiioMy 3 Si0,, AL, i K,0. SIK cupoBuHy i n06yBaHHs
MOPLEJISIIIH BHKOPHCTOBYIOTh Oily IIMHY — KaoJIiH, KBAPLOBMH ITICOK i MOJBO-
puit mmat (K,0 - AL O, - 65i0,). ITopuenana Mae HEBEIMKY TOPHCTICTb, Yepes
1[0 BOHA BOMO- i ra30HENMPOHHKHA, JOBOJi BHCOKY MEXaHIYHY MIL(HIiCTh i
TEPMOCTIHKICTD, eJIEKTPOI3ONALilHI BIACTHBOCTI. 3 Hel BHIOTOBIAIOTH CaHi-
TAPHO-TCXHIYHi BHPOOH, EJICKTPOI3OJATOPH, NMPEAMETH TOGYTY i XyHMOXKHi BM-
poGH.

@asuc — KepaMitnuit  MaTepiuvt, CXOXKMIT I1a  TOPUEISIHY, TIOKPHTHI
TONKOI0 CKJIOMOMIGHOIO IUTiBKOIO — MOJHBOK. MICTHTh Ti caMi KOMITOHEHTH,
1o # mopuessHa, ale B iHWMKX chiBBigHOMCHHAX. I3 (hasiHCcy BMIOTOBRIAIOTH
OGTHINIOBAIBIY TUTHTKY, TOCYA, XYAOXKI BHPOOH.

Benuka rpynma CremiasIbIIMX KepaMiuHHX BHPOGiB BHKOPHMCTOBYETHCH Y
GyniBHMUTBI. 3 KepaMiKM BHTOTOBJISIOTH UEDNTy, MAHENi JUIA CTiH, IUIMTKY
JUIS MUUTOTH, YCPCMHUINO, TPYOH, a TAKOX DIMHAHMI IOCYN, TOPUIMKH JUIA
KBITiB.

Ieménr. IlemeHT siBisie coGoX0 Cipuil TOpPOLIOK, SIKMit
CKJIANAETLCS i3 CMJIKATIB Ta aJIIOMIHATIB KaJbLilo, 10O IiA 4ac
3MIlYBaHHSI 3 BONOIO IUBHAKO BHCHXA€ i TBEpOHE, IEPETBO-
PIOIOYHCHL Ha KaMEHENonibHy macy.

JUist noGyBaHHSI LIEMEHTY SIK CHPOBHHY BHKOPHCTOBYIOTDL
BAIHSIK, TJIMHY Ta iHWI peyoBHHH. CHPOBHHA 3aBAHTAXYETLCS Y
Mi4, TICpeMIllYeThCsl i CIMIKAETLCS 32 TEMIIEpaTypH Yy MeXax
1400—1600 °C. OpepxaHy Macy, OCHOBHMMM KOMIIOHEHTAMM
sikoi € CaO, SiO, i Al,0;, OXONOIXYIOTh i MEpPeMeNoIoTh Ha
nopoiok. JobyBaioTh LEMEHT Pi3HHX COpPTiB: MOPO30OBHTPHBA-
JIUii, Takuii, 10 LIBHAKO TBEpAHE, Ta iH.

[emeHT — BaxomBuit  GyaiBenpHuii Martepian. I3 cymiwi
LCMEHTY, TicKy if Bomu roTyioTh Gydigeasii pozuunu. lleMeHT,
3MilIaHMIT 3 BONOIO i HamoBHIOBaYaMH (MmicKoM, 1meGeHeM,
rpaBieM, lLIAKOM), YTBOPIOE CyMilll, 3 TYXaBiHHSIM $IKOI yTBO-
pIoeTLCsl  Gemon. Sxio GCTOHOM 3AMMTH CTANEBMM KapKac,
AicTaHeMo 3anizobemon. I3 HLOTO poOGNATL GaIKHM, MaHeni, Tpy-
61, MOCTH, MEPEKPUTTS, LLUTIAJH.
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§ 26. KAPBOH ¥ ITPHPO/I

Macosa yacTka enementa Kap6ony Ha 3emti opiBHSHO He-
3HayHa, craHoBUTh 0,1 %. IIpoTte iforo 3HAYEHHSI B XMTTi TpHU-
ponM BHKMOYHO Benuke. Ha BinMiny Bin Cuniuito BiH 3yctpi-
Ya€TLCS B NMPHPOAI SIK y BUIBHOMY CTaHi y BHIVISII NPOCTHX
peuoBHH (anma3, rpadiT), Tak i y 3B’s3aHOMYy —y BHIISA
UHCJICHHHX MiHepaiiB: Kap6oHatis, HadTH, Topdy, NPHPOTHOTO
rasy, ciaHuUiB, syriuia tomwo. Kap6oH micTuThest B atMocdep-
HOMY TIOBIiTPi y BHIJISINI BYIJIEKHCIOro rady (o6’eMHa 4acTka
CO, 0,03 %). Oxpim Toro, BCi POCTMHHI if TBAPHHHI OpraHizsMu
CKJIANAlOTLCsI 3 PEYOBHMH, B YTBOPCHHI SIKMX TOJIOBHA POJb Haje-
xuts KapGony. Y rinpocdepi okcun xapbony(IV) CO, y pos-
YHHHOMY BHIVISIAI MICTHTLCSI B JESIKMX MiHEPaIbHHX BOIAX
(Cpanssa, Jlyxancvka, €centykn, Bopxomi). Otxe, ueii ene-
MCHT — OMH i3 HaiimoumpeHiumx Ha 3emui —B nitocdepi,
aTMocdepi, rizpocdepi, Xoua 3aranbHuil BMIicT iforo il HeBeH-
KHH.

Cronyxu, mo MictaTs y cBoeMy ckiani Kap6oH, 3aBeneno
HA3HUBATH OPTaHIYHHMH.

BunATOX cTaHOBNATL OKCHAM KapBoHy, Kap6imu, KapGoHat-
HAa KHCJIOTa, KapboHaTtH Ta aesiki iHwi crmonykn Kap6ony, 1o
BBAXAIOTLCSI HCOPTAHIYHHMH.

PisHOMaHITHICTB i BeIYe3Ha KUTLKICTh OPTaHIYHHX PeYOBHH
3YMOBWIH BHAUICHHS XiMii crionyk Kap6oHy, To6T0 opraniyHoi
Ximii, B OKpeMmii po3min cydyacHOi XiMii, BUBYEHHSI SIKOTO BH
TIOYHHAETC.
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Posgin Il
OPrAHIYHI CIMOJIYKH

§ 27. IO TAKE OPTAHIYHI CITIOJIYKHA

Bu BXe 3HaeTe, 1O cepel CTONYK Pi3HUX €JIEMEHTIB OKpeMy
TPyIy CTAHOBJISITL Ti, 1O yTBopeHi Kapb6oHoM, Tak 3BaHi opea-
niyni cnoayku. 1le cnoBo He BUMAAKOBO Ma€ CHUIbHMII KOPiHb 3i
cnoBoM «opradism». Ille Ha mouarky XIX cT., Konu 6yno 3a-
TIPOBAIKEHO LCH TEePMiH, BBAXAJIOCS, 1O OPraHidyHi PEYOBHHH
MOXHA BUAUIITH 3 IPOAYKTIB POCIMHHOIO i TBAapHMHHOIO IIO-
XOIXCHHSI 1 BHBYATH IX Y TFOTOBOMY BHIVISIi, ajlé HEMOXJIMBO
nobyru B nabopartopii 3 iHIIMX PEYOBHH, TOOTO XiMIYHHMM CIIO-
cobom. IcHyBana HaBiTh Tak 3BaHA BIiTAJICTHYHA TEOpisl, 3TiAHO
3 SIKOIO OPraHiYyHi PEYOBHHHM YTBOPIOIOTLCSI Mill BIUTMBOM <«XHT-
TeBol cwau» (BiX NatT. vis vitalis), 1o Oi€ JMIE B OpraHi3Mi.

Crnipasni, XHBi OpraHi3Mi € HiOH XiMiYHUMH JTabopaTopisiMH,
Il YTBOPIOIOTLCS i PO3KIIANAIOTLCSI OpPraHiuHi pedoBHHH. IIpoTe,
SIK BHSIBIJIOCSI, IX MOXHa HOOYTH i B JJIaGOpaTOpHMX YMOBax.
Vrnepuwe ne 6yno noseneno B 1828 p., KoimM HiMELBKHMI XiMiK
®. Benep CHHTE3yBaB CEYOBHHY — MPOAYKT XHTTEMISUILHOCTI
TBAPUHHHX OpPraHi3MiB. Y HacTymHi poKHM OyJ0 CHHTE30BaHO
OLTOBY KHMCJIOTY, XHPH, LYKPHCTY PEYOBHHY, Mi3Hillle — CEYOBY
kucnory (I. 5. Top6auencrkmii). Tak XiMiyHA HayKa CIIpocTy-
BaJla BiTAJICTHYHI YSIRICHHSI.

3 yacoM 6ynio po3pobneHo 6e3niyu criocobiB 1obyBaHHsI opra-
HIYHUX PCUOBHH LWISIXOM CHHTC3y, B TOMY YHCJi 3 HEOpraHiu-
HHX PEYOBHH. AJIC HA3Ba «OpPraHiuHi criojyku» 36epernacs, i
rajy3b XiMigHOI Hayki, siKa BHBYae crionyku Kap6oHy, Tpamu-
LiHO HA3WBAETLCSI OP2ANIYHOI0 XIMIED.

HaBpkono Hac nepeBaXHO OpraHiyHi peYOBHHH: 3 HHX BHIO-
TOBJIEHI MeOi, Onsr, B3yTTSI; XapyoBi MPOAYKTH — XHUPH, LIy-
KOp — TaKOX HaIEXaTh IO OpraHiyHux crnonyk. Ilamip st
KHIDKKH, SIKy BH 32pa3 YHTAE€Te, BHTOTOBJICHHMI i3 LEIIONO3H,
IO € OPraHiYHOIO PCYOBHHOK. 3 OPraHiYHMX PEYOBHH 6ymy-
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T'OPFAYEBCBHKHUM
IBAH SIKOBHY
(1854—1942)

VkpaiHcbKMit y4yeHu#, axkanemik. Hapoauscs B
Vkpaini, npawosas y Bimui, Ilpasi, nmpocecop, pex-
TOp VYKpaiHCLKOIO BUIBHOrO YHiBepcurery B Ilpasi.
HayxoBi npalli cToCylOTbCS OpraHiyHoi XiMii Ta 6ioxi-
Mii. Briepure cuHTesyBaB ceuoBy Kucioty (1882 p.) i
3’ACyBaB LUIAXH ii YTBOPEHHS B OpPraHisMi. BHCIOBMB
JYMKy IpO aMiHOKMCJIOTHMI cxiay OuiKiB. 3po6us
BHECOK Y PO3BHTOK YKPAilChKOi HAYKOBOI TepMiHOJO-
rii. ABTOp IMiAPYYHHKIB 3 XiMii YKpaiHCEKOI0 MOBOIO.

IOTLCSI POCJIMHHI i TBAPHHHI OPraHi3MH, a XHTTEBO BaXUIUBi 6io-
XiMiyHi mpolecH, WO BiAOGYBAIOTLCS B HHX, € PEAKIisIMH MiX
OpPraHiYHUMH CTIOJIyKaMH.

Jlionu 30aBHAa BUKOPHCTOBYBAJIH OPTaHiYHi PEYOBHHH i peak-
1ii MiX HHMH. O6po6KOIO XUPIB POCTMHHHUM TOTENIOM N06yBa-
JIH MMJIO — OPTaHiYHy CIIONYKY, BHPOOISUTH GapBHUKH POCIHH-
HOro ii TBAPHHHOTIO IOXOMXECHHSI — iHAMIO, Myprnyp Ta iHIi.
BuHO, ouer BHrOTOBISUIH GPONIHHSIM BHHOTPATHOTO COKY (TIpH
LIbOMY B3aEMOJIIOTh OpraHiyHi pe4oBuHH). Jlo cxiamy 3acobis
CTapoOAaBHBOI MEAMLIMHH Ta KOCMCTHKH TAKOX BXONWIM Opra-
HiYHi PEYOBHHH.

SAxi x ocobmmBocti cnonyk KapGomy 3yMOBMIOIOTH BHBYEHHSI
ix oKkpeMo Bin crmonyk iHumx eneMeHTiB? Hacamnepen, crionyk
Kap6ony y 6arato pasiB 6iiblue, HDX THX, 10 HOTO HE MiCTATE.
Huni BinoMo monan 10 MinbiioHiB opraHiyHux pedoBuH. [Ilopo-
Ky IX KibKicTh nonoBHIOETECST 200—300 THCSI9AMM HOBHX, HO-
OyTHX CHHTCTHYHO. 3BaXTe, 110 HEOPTaHIYHHX PEYOBHH BiOMO
e 6mussko 200 THCsY.

Atomu KapGoHy 3maTHi MOCHIZOBHO CITOJy4aTHCSI MiX CO-
6010, YTBOPIOIOYH MOJICKYJIH Pi3HOMAHITHOI (hOpMM: JNiHiMHI i
PO3TATYXCHi, NOBri i KOPOTKi, JaHLIorK i Kineist. Hanpuxnan:

bt L
(777" —c=c—c=c—
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3aBisKM Wiff pi3HOMaHITHOCTI GYIOBM pPEYOBMHHM MAaiOTh
pisHOMaHiTHI BracTuBocti. Hanpukian, Monekynmu nonmieTwieny
MaloTh HOPMY HEPO3TATYXECHUX KapOOHOBHMX JIAHINIOTIB, a MOJIe-
KYJIM acTipuHy — (popMy LIECTHWIEHHHX KapGOHOBHX Kilellb.

€ crionyku, o MicTATH y MoNekyi onuH atoM Kap6ony, a
€ TaKi, [0 CKJIaly SIKMX BXONSTh THCSYi UMX aToMiB. KpiM Hux,
MOJICKY/IM OPTaHiYHHX PEYOBHH MOXYTh MiCTHTH atoMu Iimpo-
redy, Okcureny, Hirporeny, ranorenis, Cynsdypy, ®ocdopy Ta
NesKHUX iHIIMX eJIEMEHTIB.

Ha BinMiHy Bix HeOpraHiYHMX PEYOBHH SIKiCHMII CKJal opra-
HiYHHX CIIOJNYK OOMEXEHMii, NMpoTe KiIbKiCHHMiT — 3HAYHO 6a-
TaTIUMA.

BaneHTHiCTb GUIBLIOCTI €/IEMEHTIB Y HEOPraHIYHMX CIIONYKaxX
3MiHHa (mpurajaiite cmonyku, B skux Cymsdyp, Docdop,
HitporeH MaioTh pi3Hy BAJIEHTHICTb), a €lEMEHTH OpraHiYHMX
CTIONYK BHSIBJISTIOTh 3HAYHO MEHINE BAJCHTHUX craHiB. Kap6on
B OPraHiYHMX PEYOBHHAX 3aBXAY YOTHPUBATCHTHMIA.

PisHOMaHiTHiINI ¥ BUAM XiMiYHMX 3B’SI3KiB y HEOpPraHiYHUX
PeYOBHHAX — HOHHUI, KOBAJICHTHMIi, MeTaniyumit. OpraHiyni
X PEYOBHHH YTBOPIOIOTHCSI INEPEBAXHO 3aBHSIKM KOBAJIEHTHHM
3B’SI3KaM, X04Ya € cepell HHUX i WOHHI CIIONMyKH.

Kprcraniyni rpaTku 6LTBIIOCTI OPraHiYHUX CIIONYK MOJEKy-
NSIPHi, 4Yepe3 Lieé BOHHM JIETKOIUIABKi, 4acToO MaloTh 3amax. Ha
BiIMiHY Bill TYrOIJIaBKMX, CTiKMX TpPOTH HAarpiBaHHSI WOHHMX
HEOPTaHiYHUX PEYOBHMH (TeMrepaTypa IUIABJCHHS XJIOPUAY HAT-
pifo craHoButh 800 °C), OpraHiyHi 3ropsioTh 3 YTBOPEHHSIM
BOIH i BYIVICKHCJIOTO Ta3y i BHAUICHHSIM TEIUVIOTH a6o po3Kia-
JAIOThCsI TiA Yac HarpiBanHs Jo 300—400 °C. TopiouicTs opra-
HiYHHX PEYOBHH 3yMOBJIOE IX BUKOPHCTAHHS y BHUIVISI NATHBA
i naspHOrO (BYTi/LIsA, AEpeBHHA, Tac, GEH3HH TOILO).

ITpoBomstan peakulii MiX HEOPraHiYHMMH DEYOBHHAMH, BH
4acTo BHKOPHCTOBYBAIM iXHi BOAHiI pozumHu. OpraHiyHi X pe-
YOBHHH 3/1eOUIBIIOTO He PO3YMHSIOTHCS Y Bomi. [UIsi BUOAIeHHS
3 TKAaHMHH IUISIM OPraHiYHOTO IOXOMIXKEHHS, HANPHKIAN Mac-
HHX, Tpeba 3aCTOCOBYBATH CIELiaIbHi OPraHiyHi POIYUHHHUKH, a
He Boay.

BuByaloun XiMi4yHi BIACTMBOCTI HEOpraHiYHMX PEYOBHMH, BH
CIIOCTEpiranM yTBOPEHHsI OCaiB, rasiB, 3MiHY 3abapBIEHHSI
TOLIO, NpH UBOMY €(eKT 3’SBISBCS OAPa3y X IC/sl 3MilllyBaH-
HSl PEYOBHH, TOOTO peaKuii BiIOyBaqmcsi LIBMAKO, NMPAKTHYHO
MHTTEBO. OpraHiuHi pe4OBHHHM pearyioTh MiX cobolo, SIK MpaBH-
70, TIOBUIBHO, IO TOTO X, PeaKilii MOXYTb MaTH KiIbKa Harnps-
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MiB, 3 YTBOPEHHSIM Pi3HHX MOGIYHMX NPOAYKTiB. OCKUIBKH B
PIBHSIHHAX peakliif OpPraHiYHMX CNONYK, SK TpPaBWIO, 3alii-
CYIOTh JIMLIE€ OCHOBHi NpPONYKTH, TO 3aMiCTh 3HAaKa PiBHOCTI
MPUHAHATO CTABUTH CTPUIKY.

OnHak, He3BaXaloyM Ha iCTOTHi BiIMIHHOCTI MiX OpraHiy-
HUMH Ta HEOPraHiYHUMHU PEYOBHHAMM, MOALT iX Ha Lii IBi IPyIH
YMOBHHIi. YTBOpEHHsI i peakuii OpraHiYHMX PEYOBHH Binby-
BalOTECS 32 THMH CaMHMM 3aKOHAMHM, 1O # IUISI HEOPraHiYHMX
pe4yoBuH. Cepell OpPraHiYHHX PEYOBHH € PO3YMHHI y BOJI CrIONy-
KH, CJISKTPOJITH (HANpHKIaA, COJMi OpPraHiYHMX KMCJIOT), €
TePMOCTIHKi (HampHKIan, BiTOMMIT BaM TedJIOH, 3 SIKOTO BHIO-
TOBJISIIOTh XAPOCTiHKE MOKPUTTS IOCyay).

OpraHiyHi Ta HeopraHiyHi peYoBHHM OG’€nHye i Te, O
BOHHM MOXYTb B3a€MHO IneperBopioBatucsl. Ilpuranaiite xomo-
00ir pe4oBHH y NMpUpPOAi. 3 HEOPTraHIYHUX PEYOBHH BYIJICKUCIIO-
TO rasy i BOAM B POCIIMHAX CHHTE3YETLCS OPTaHiYHA PeYOBHHA
mmoko3a. CnoxHra y BHIJISIAI KOPMY, BOHA BHKODHCTOBYEThCSI
TBAPHMHAMHU SIK JDKEPEJIO CHEPprii i NMpH LbOMY 3HOBY IIEPETBO-
PIOETBCSI HA BYTJICKHMC/IMIT ra3 i Boxy. Tak caMo MoXHa rpocTte-
XKHUTH miepeTBopeHHs crnonyk Hirporeny, Okcureny, Iinporeny,
®Docdopy.

Ipuponni i cuaTeTwyni opramiumi cmoayku. PospisHsIOTH
OPraHiyHi CHONyKH, IO iCHYIOTb y mpupomi abo nobyri 3
MPUPOAHUX PEYOBHH, i Ti, 10 BHTOTOBICHI CHHTECTHYHUM
LIUISIXOM, 32 NOTNOMOIOI0 XiMiYHMX NEpeTBOPEeHb 3 iHIIMX opra-
HIYHHMX Y¥ HEOPTraHiYHMX pevYoBHH. J[0 MPUPOAHMX OpPraHiYHUX
TIPOAYKTIB HaslexXaTh HadTa, NPHPOAHMI ra3, BYruuisi, To6TO
KOPHCHI KONIMHH OPTaHiYHOI NMPHPOAH, MPOAYKTH POCIHHHO-
TO TIOXOXEHHsI, TaKi SIK JNEPEBHHA, LYKOP, KPOXMaib, OJIii,
TIPHPOAHMI KaydyK, BOJIOKHA OaBOBHM, JIbOHY, IIPOIYKTH
TBAPHHHOIO ITOXOMXCHHSI — aMiHOKHCJIOTH, OUIKHM, XHpH, BO-
JIoKHa wepeTi. barato opraHiYHMX peYoBHH MICTHTL TUIAHKTOH.

Jlo CHHTeTHYHHX OpPraHiYHHX NMPOAYKTIB HANEXATh IUIACTHY-
Hi MacH, CHHTETHYHI BOJIOKHA Ta Kay4yyKH, XiMiuHi 3acobm 3a-
XHCTY POCJIMH, JIIKapChKi mpenapatH, GapBHHKH, MWIO Ta iHII
MHuiiHi 3aco6H, doToMaTepianH, 3amauiHi, CMAKOBi PEYOBHHH Ta
6araro iHLIMX.

CHHTeTHYHA OpraHiyHa XiMisi ojapyBasa JIIOACTBY BeJINYE3-
HY KUIBKIiCTb PEYOBHMH, IO HC iCHYIOTb y TpPHPOLi, 0 TOTO X,
3HAYHO JACLUECBIIMX TOPIBHSIHO 3 BHAUIEHHMH 3 TPHPONHOI CH-
poBuHH. Posnuraiite niTHIX moaci, K 3MIHWINCS TPOTATOM
IXHBOTO XHTTSI MATCPiaIH, 3 SIKHX BUTOTOBJISIIOTH OJISIT, TIPEIME-
TH 1o6yTy, sIKi 3MiHH Binbynmcst B TpaHcrnopri, 6yAiBHHUUTBI, y
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MPUIOTYBaHHI i 36epiraHHi iXi, y nMpaHHi Ta YMINEHHI omsTY
Too. Bu mepekoHaeTecs, 10 MPOAYKTH CHHTETHYHOI OpraHiy-
HOI XiMil 3MiHWIM Halle XWTTsI, 3po6MIH Horo KoMbOopTHIlIHMM.

3aBfaHHA 4N CAMOKOHTPOJIO

144. SIkuit eJIeMEHT CTAHOBHTH OCHOBY CKJIAY OPTaHiYHMX CIIOTYK?

145. SIka mopist B Haylli BBAaXAETHCS ITOYATKOM PO3BHTKY CHHTE-
TUYHOI OPTaHiTHOL XiMii?

146. ITosICHITH YMOBHICTDL TEPMiHY «OpraHiqHa XiMis».

147. Yomy, Ha Bally QyMKY, KUIBKIiCTb OPraHIYHMX PEYOBHH 3HAU-
HO TepeBaXa€ KUIBKICTh HCOPraHivHMX pedOBHH?

148*. YuMm BiIpi3HSIOTECS OPraHiYHi Ta HEOPraHiuHi pevoBHHU?
Ciafite NMOPIBHSUTBHY TaGIMINO 332 O3HAKAMM, IO PO3DISTATHCS B

TEKCTi maparpada.
149. PosmisiHeTe NpeaMeTH HABKOJO Bac. SIKi 3 HUMX, Ha BalIy QyM-
KY, BUTOTOBJICHI 3 OPraHiYHUX PECYOBHH?

§ 28. METAH

Cknan i Oymosa mosexymu. HaiinpocTiuiolo opraHiyHOIO
CIIONYKOIO, IO CKJIaNy SIKOi BXOHSTH JiMile oguH atoM KapGony
i wotupu aromu Tlimporeny, ¢ Mmeran. Voro MonekynsipHa
dopmyna CH,.

® [IIpurapaiire exextponny G6ymosy atoMis Kap6ony i IimporeHy.

Ha 30BHilIHLOMY eNleKTpOHHOMY piBHi atoma Kap6oHy y
30yIKCHOMY CTaHi MICTSITLCSI YOTHPH HECINApeHi €eJIEKTPOHH,
3aBISIKU SIKHM MOXYTDL YTBOPIOBATHUCSI YOTHPH 3B’SI3KH 3 iHIIH-
MH atoMaMH, To6T0 KapGoH BHSIBJISIE BAJICHTHICTh YOTHPH (IUB.
c. 82). Atomu TizporeHy MaioThb N0 OXHOMY €JEKTPOHY i € Ofi-
HOBwIeHTHMMH. Hamaioun y cninbHe KOPHCTYBaHHSI YOTHPH
enekrpoHH, KapGoH yTBOpIOE YOTHPH KOBAJEHTHI 3B’SI3KH 3
yotupMa aroMaMH [igporeny.

[To3HauMBLIN BAICHTHI CJICKTPOHHM KpamkKaMH, HiCTaHEMO
CJHICKTPOHHY (OPMYJTy MCTaHY:

H
H.C:H

H
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3aMiHMMO KpamnKH, 1O ITO3HAYalOTh €JIEKTPOHHI MapHu, pHC-
KaMH — MaTHMEMO CTPYKTYpHY (opmyiy MeTaHy:

H
|
H—C—H

I
H

@i3nyni BJACTHBOCTI i MOMMPEHHA Yy NPHPOAi. 3a HOPMAJb-
HHMX YMOB MeTaH —ra3, 6e36apBHuii, 6e3 3amaxy, Maibke BOBivi
JIerIuuil 3a TOBITPsI. Y BOAi Maiike He PO3UMHSIETLCS, ayie nobpe
PO3YMHHHUI B OpPraHiYHHUX PO3YHHHMKAX.

IIpuponHuii ras, WO HAOXOAWTL OO TAa30BOI MaricTpaiui, Ha
98 % cxianaeThesl 3 METaHy i Ma€, SIK BH 3HAE€TE, HETIPHEMHMIA
3amax. BiH cnipHYHMHCHMIT DOOABSIHHSIM CIELiaJIbHUX PEYOBHH,
1O NMAXHYTb.

@ 3 5KOIO METOIO, Ha Ballly JYMKY, Li¢c poOuThbes?

SIX oCHOBa TPHPONHOIO ra3dy MeTaH YTBOPHUBCSI B Halpax
3emii, HMOBIpHO, BHAC/IIOK B3a€MOil po3XapeHUX KapOiliB
METAJIiB 3 BOASIHOIO MapoIo.

V npuponi MOXHa CIIOCTepiraTH MeTaH, L0 YTBOPIOETLCS ITil
yac THHUTTS POCIMHHMX pelTok 6e3 mocrymy mnositpsi. Ha
6osioTax BiH yTBOpPIOE OyILOALIKM Ha TOBEpPXHi BoaM (GONOTHMIA
ra3). Y BYTUIBHHX 1IaXTaX € PYAHHKOBHIl raz — LE TeX. METaH.

MertaH € He TUbKH Ha 3emii. BiH cTaHOBUTL OCHOBY aTMO-
chepu mnader IOmirep i Cartyps.

Ximiyni BaacTuBocTi. 3 OIHIE i3 XiMIYHMX BJIACTHBOCTEH
MeTaHy BH 3HaloMi 3 mobyry — peakuieio ropinna. Ll peaxuis
BiIOyBa€TLCS TN Yac 3TOPSIHHSI IPHPOMHOTO rasy, sSIKMil HaIxo-
INTHL Ta30NpoOBOAAMH. YHACIIOOK 3TOPSIHHSI METaHy, TaK caMo,
SIK 1 iHIUMX OpPraHiYHHMX PEYOBHH, YTBOPIOIOTLCS BOIA i ByIJe-
KHCIHIi ra3s:

CH, + 20, » CO, + 2H,0

[MpoaykTu peakuii MOXHA BHSIBUTH 32 JOIIOMOIOIO JOCIHiay.
Sxio MiANATNTH METaH, 3i6paHHii y WWIiHApPi, ab0 OMYCTHTH
Ta30BiABIOHY TPYOKy 3 TMOJIYM’SIM METaHY Y CKJISIHMH LIWIHAP,
TO Yepe3 AESIKHMil Yac MOXHA TIOMITHTH YTBOPEHHSI BOJIOTH Ha
CTiHKaxX 1piHapa. BamHsiHa Boaa, mobGaBieHa B LIWIIHAP, CTae
KanaMyTHOI0. OTXe, BHACNIOOK TOPiHHSI METaHY BHAUISIIOTLCS
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Boma i Byrmexkucnuii ra3. Ili mponyxtu yrBopumicst 3 Kap6ony i
Timporeny, siKi € y cknani Metany. Jocnin miaTBepIXye SIKiCHMIA
CKJIan L€l CIOMyKM.

® [Ipuramaiire, K BiIOYBAETHCS peakilisi BYIJICKHCIOIO ra3y 3 BaIlHsI-
Holo Bojoio. Ckiaiite XiMiuHe piBHSHHS. YoMy Bojga crae Kaia-
MYTHOIO?

KpiM mpomyKTiB OKHCHEHHSI, BHOUISIETLCSI TAaKOX BeEJIHKa
KUIbKiCTh TeroTH. TcpMoxXiMiyHe pIiBHSIHHSI peakuii TOpiHHSI
METaHYy 3aIHCYETLCSI TaK:

CH, + 20, » CO, + 2H,0; AH = -890 x/Ix/Moinb.

® IIpurapaiire, sIK Ha3MBAIOTECA peakilii, IO BiXOyBalOTHCS 3 BHUII-
JICHHSIM TCIUIOTH.

T'opiHHSI MeTaHy — Lie peakllisi IOBHOTO OKWCHEHHsI. Y pasi
HECTa4i KHCHIO METAH OKHCHIOETLCSI HETOBHICTIO, i 3aMicTb
okcuay Kap6ony(IV) yrBoproeTsest Bymienns (y BHIVISIDL caxi) Ta
okcun kap6ony(Il). Ile nyxe TokcuuHa pedyoBHHa 6e3 3amaxy i
xonmsopy. Cnim 3HAaTH, 1O B YMOBaX HEIMOBHOIO OKHCHEHHSI
MeTaHy B IOOYTOBMX ra3oBHMX INpuJafax ioro momym’st Habysae
XOBTOTO 3aGapBIEHHSI 3aBASIKH PO3XapeHHM YAaCTHHKAM BYTJie-
LIO.

@ [Ipuramaiite, y YoMy IOJIATAE OTPYHUHICTh YagHOro rasy. SIkum
YUHOM MOXHA BOEPEITHCS Bill OTPYEHHS HUM?

MeTtaH yTBOpIOE BHOYXOHEGE3Ie4Hi cyMilli 3 KHCHEM i Io-
BiTpsiM. BHOyX MOXe CTATHCSI HaBiTh Bifl iCKpH, SIKIIO KOHLIEH-
TpaLlisi METAaHY JOCSTA€ KPUTHYHOI, OCh YOMY CJIiI JOAECPXKYBATH
npaswi 6e3neky, IOCTiIHHO IPOBITPIOBATH IPHMILUCHHS, Oe
BCTAHOBJICHI Ta30Bi ONAMIOBAUILHI NPHIALH.

3a cTaHAApTHHX YMOB MCTAH HC OKMCHIOETLCSI TAKUM OKHC-
HHKOM, K nepMmaHra”ar Kaniilo KMnO,. Sxio xpi3s iioro pos-
YHH TNPONYCTHTU MeTaH, ¢hioneTone 3a6apBICHHSI HE 3HHMKHE, pe-
akuist He BinOysaeTnest. He miloTh Ha MeTaH i KHCJIOTH Ta JIYTH.

3 HarpiBaHHSIM MeTaHY OO BMCOKOI TeMreparypH (Omm3bko
1000 °C) 6e3 mocTymy KMCHIO BigOyBa€eTLCs peakllisi po3Kjiamy 3
YTBOPCHHSIM BYIJICLIIO i BOAHIO:

CH‘ = C+2H2
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Meran Betynae B peaxuiio 3 xnopom Cl,. Ilin yac ocimieH-
HsI CKJISTHOI TIOCYAMHM 3 CYMILILIIO LMX ABOX rasiB yanTpadione-
TOBMM NPOMiHHSIM a6o Tix yac HarpiBaHHs BiIOYyBa€ThCS peak-
LlisI XJIOPYBAHHA METAHY

H H
R . OCBITIICHHS |
H—C-'—H+Clj—-Cl—— > H—C —Cl + HCI

| b |
H H

Xiopomeran

Ha poscissHoMy coHsfMHOMY CBiTJII peakuisi BinGyBaeTbcst
MOBUILHO, MOXHA CIIOCTEPIiraTH INMOCTYINOBE 3HHKHEHHSI XOBTO-
3eJICHOTO 3a0apBJICHHSI XJIOpY, 10 BHTPAYA€E€TLCS] HA B3aEMOMIII0
3 METAHOM.

3a XiMiYHHM XapakTepoM Lie peakuist 3amimenns. BoHa He
MPUITHHSIETLCSI HA Tepuuiii cTamii, a BinOYBa€eTLCsl OO TIOBHOTO
3aMillleHHST Beix atoMiB [imporeny:

H H

I I
H—C—Cl+Cl—Cl - H— C —Cl +HCI
I |

H Cl
JuxmopomeTan
H Cl

| |
H—C —Cl+Cl—Cl > H—C —Cl+HCl
I I

Cl Cl
Tpuxmopomerait
Cl Cl

| I
H—C —Cl+Cl—Cl - Cl —C —Cl + HCl

I I
Cl Cl

Terpaxnopomeran
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® HanuuuiTh piBHSHHSA HaBeZEeHHX peakiliif 3a JOMOMOIOIO MOJIEKY-
JISIPHUX hopMmyIL.

CyMapHe piBHSIHHSI TIOBHOTO XJIODYBAHHSI METaHY:

CH, + 4Cl, - CCl, + 4HCI

Ha npaxkTuii yTBOpPIOETBCS CyMill CHONYK, TaK 3BaHMX
XA0pONOXiOHUX METaHy.

Ha ocHOBi BHKIaneHOro BHILE 3pOGMMO BHCHOBKHM LIONO
XiMiYHOI aKTHBHOCTI MeTaHy. JInsi Toro, 106 BiH mpopearysas,
MOTPiGHO HArpiTH HOro A0 BHCOKOI TeMmeparypu abo IMianaim-
TH, 3aCTOCYBaTH TakKWil aKTMBHMII peareHT, sIK xiuop. Otxe,
Mmeman — doeoni inepmua cnoayka. Jas nv020 xapakmephi peaxuyii
3amiwenna, 6in ne ecmynae 6 peakiii NpUcOHaHHA.

3acrocyBanns MeraHy. Xoya CKJIaJ MeTaHy SIK OCHOBH
GOJIOTHOrO i PYNHMKOBOIO rasiB Oy/l0 BH3HAYEHO Ha IOYaTKy
XIX cr., Horo WHMpoOKe BHKOPHCTAHHSI IOYANOCS JMIIE Yepe3
CTO POKIB MiCJIsI LbOTO. 3aBOSIKH TEIUIOTI, 1O BHAUISIETHECSI BHA-
CJIIOK 3TOpPSIHHSI METaHy, BiH BHKOPHCTOBYETBLCS SIK BiTHOCHO
JelleBe NMaJMBO y nobyTi Ta GaraTboX NMPOMMCIIOBHX IPOLIECAX.

[IIupoko 3acTOCOBYIOTECSI TPOAYKTH XiMIiYHHMX IEPETBOPEHD
METaHy: Bymlelb (caxa) — Uil BUTOTOBJICHHSI TYMH, ApyKap-
cpKuX (ap0; BOAEHb —Yy CHHTE3i aMiaKy; XJIOPOMETaH BHKO-
PHCTOBYETLCS B OPraHIYHOMY CHHTE3i; OUXJIOPOMETaH, TPHXJIO-
POMETaH — PO3YHHHHKH; TPHXIOpPOMETaH (iHILIAa HasBa XJIOpO-
dbopm) moBruit yac BUKOPHCTOBYBABCSI B MEAULMHI SIK 3HE6OIIO-
Bay MiA Yac XipypriyHMX omepaliii; TeTpaxJIopoMeTaH — 3acib
raciHHsl BOTHIO. IIpONYKTH HENMOBHOIO OKHCHEHHSI METaHy €
BUXiITHHMH JUISl BUTOTOBJICHHSI IUIACTMAC, BHKOPHCTOBYIOTHCSI B
OpraHiYHOMY CHHTE3i.

3aBgaHHA ANs CaMOKOHTPONIO

150. SIk mMoxmHa JOBeCTH Ha JOCIIAL XiMiYHMit cKiax MeTaHy?

151. 3apnsxu sKiif BIACTHBOCTI MeTaHy HOro MOXHA CITOCTEpiraTi
y BUDIIAL Oynn6alloK Ia rmoBepxHi 3a60109¢HHX BOZOHM?

152. SIxuit THIT 3B’SI3KiB MK aTOMAMM B MOJICKYNi MeTaHy?
153. B sxi peakuii Betynae MetaH? HanuuriTe piBHSHHS, BU3HAYTe

THITH peaKiliii.
154. Meran MOXHA CHHTE3yBaTH 3 NpPOCTHX pedoBMH. CKIAIiTh
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PIBHAHHA peakuii. Yu Mae BoHa mpakTHyHe 3HaYeHHs? Teopernuyne?
JlaifTe MOsSICHEHHS.

155. Cxranith eeKTpoHHI (HOPMYIH XIOPONOXITHUX METaHYy.

156. O6rpyHTYyiiTe XIMIYHUMH BJIACTUBOCTAMM TAy3i 3aCTOCYBaHHS
MeTaHy.

157. Metan mictuth 5 % (3a 06’eMoM) Heropiouux JoMimox. s
nobysanust 2670 xIIx Teruiot Tpeba cranuTH Takuii ras o6’emMom
(1. y.)

(1) 67,2 1; (3) 22,4 m;

(2) 70,7 m; 4) 11,2 .

§ 29. TOMOJIOTH METAHY

Ckaan i 6ynosa monekya. Bu mxe 3Haere, mo atomn Kap6o-
HY MAalOThb 3[0AaTHIiCTh CIIONy4aTHCSI MiX c060I0, yTBOPIOIOYH
nanmory. Axio asa aroMu Kap6oHy crionmydaioTsest Mix co6010
KOBAJICHTHHUM 3B’SI3KOM, HANAIOYM Y CIIUIBHE KOPHCTYBAHHS II0
ONHOMY EJIEKTPOHY, TO Yy KOXHOIO 3 aTOMiB 3aJIMILAETHCS II0
TPH €NEKTPOHH, 10 MOXYTh YTBOPHMTH CITUIBHI €JIEKTPOHHI MapH
3 TproMa atoMaMM linporeHy. XiMiuyHMIT CKJIan TakKoi CIIONYKH
C,Hg. Ii enexTpoHHa Ta cTpyxTypHa (hopMyIH:

H H Pll Pll
H:C:C:H H—C—C—H
H H bl

IIs cionyka HAa3WBA€ETLCSI €TaH.

3anueMo enekTpoHHy ¢dopmyny crionyku KapGony 3 Tin-
POTE€HOM, Y SIKiil MiCTSITBCSI TPH ITOCHIAOBHO 3’€IHaHi KapOOHOBI
aToMu, nam’sitaioud, wo Kap6on yotupu-, a I'inporeH omHoBa-
JICHTHHH:

HHH H H H

.. L .. I
H.:C.C.C:.H H—C—C—C—H

HHH b o

Monekynsapua ¢opmyna npomany (a caMe TaK Ha3HBAETHLCS
w1 cnionyka) — C;Hg.
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CrpykTypHi GOpMyIH MOXHA 3allUCYBaTH y CIIPOLICHOMY
pursini. Hanpuxnan, mis erany CH;—CH,;, mna npomany
CH,—CH,—CH;.

lIo CKJIaNy HABENEHMX CITOJIYK BXOISITD JIMILE aTOMHU Kap60-
Hy i TiaporeHy, 10 MOBHICTIO BHKOPHCTAJM CBOI BaJICHTHOCTI,
iHaKie KaxXy4H, BaJicHTHOCTI atomiB Kap6oHy noBHicTIO HacH-
yeHi atoMamu TigporeHy. Taki crionyku Ha3uBalOThCsl Hacuye-
HUMU 6y24€600HAMU (32 CTAPHMH HA3BAMH E€JIEMEHTIB BYIVICLD i
BoneHb). Jlo HUX HAJIEXUTh i METaH.

V Tabnuni 4 HaBemeHi XapaKTepHCTHMKH HACHYECHHUX ByIJie-
BOIHIB 32 3POCTAHHAM KUTbKocTi aroMiB KapGoHy B Mosexynax.
HasBu mnepumx YOTHPBOX CIONYK LLOTO PSINY CKIIAIHCS iCTO-
PHYHO, a TMOYHHAIOYM 3 TCHTAHY, YTBOPIOIOTHCSI Bill TPELILKHX
a60 JATHHCBLKUX YHCIIBHHKIB JOAABAHHSIM cydikca -aH.

Ta6auys 4. Hacwueni ByrieBojui

Haoma cronyr | MOIKpIa | Croykmypiia Qopyma |y o
Meran CH, -162
Eran C,Hg CH;— CH, -89
ITpomarr C,Hg CH;— CH,—CH, -42
Byrai C4Hp CH;— (CH,),— CH, -0,5
Ilenran CsHyy CH;— (CH,);— CH, 36
T'ekcan CeH 4 CH;— (CH,),— CH, 69
lerrran C,Hyg CH;— (CH,)s— CH,4 98
OkTaH CgH g CH;— (CH,)¢— CH, 126
Hownan CoH,, CH;— (CH,),— CH, 151
Hexkarr CioHp CH;— (CH,)g— CH; 174

CrpykTypHi (opmysn, SIKHMH 4YacTO KOPHCTYIOTLCSI B Opra-
HivYHiil XiMmil, € IUTOLMHHUMH CXCMaMH MOJICKYJ, 110 BimoGpa-
XAIOTh JIMIIC TOCTIAOBHICTE PO3MILLCHHSI aTOMIB Y MOJICKYJaXx.
PeanpHa X ixHst 6ymoBa BiIpi3HSETLCS Bill CXeMaTHYHOTO 306pa-
XKCHHSI, OCKUIBKHI aTOMH PO3MILIYIOTLCSI Y TPHBHUMIPHOMY mpo-
CTOPI. ,[lonene}xo, 1O MOJICKY/IA MCTaHY Mae ¢opMy npaBUIBLHOI
TpUroHaNbHOI mipaMimu (TeTpacapa). Sxwo arom KapGony
BIIHCATH B CCPCAMHY L€l rcoMeTpuyHOi (irypH, TO YOTHPH
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Man. 13. Terpaeapuuiia GynoBa MOJCKYJTH METaHy

BAICHTHI 3B’SI3KH CIPSMOBYIOTLCSI Tix KyroM 109,5° no BeplumH
TeTpaeapa, Ae¢ posMiueHi atomu Iinporeny (man. 13).

TeTpacapuyHuii HampsiM 3B’S3KiB Ja€ 3MOIY BaJICHTHUM
elleKTpoHaM TiepeOyBaTH OOHMH Bil OJHOTO Ha MAaKCHMAIbHiil
pincrani. Taka GynoBa MONEKYIH 3yMOBJIEHA ENEKTPOHHOIO Oy-
nosoo atoma KapGoHy i miaTBepmaXyeThest (Bi3HMKO-XiMiYHHMHI
JOCIIKCHHSIMH.

PeanpHy 6ymoBy MOJICKYJT MOXHA INEpeAaTH 32 JONOMOIOI
Mmozerneit. JInst KoHCTpyloBanHHsl Mopeneit atomu Kap6ony i Tin-
POTEHY BHTOTORMSIIOTD Y BHIVISIAI KYNBOK, a XiMiuHi 3B’SI3KH —Y
BHIVISIAI CTCPXHIB, TOMY TaKi MOJCJI HA3HBAIOTLCSI Kyaecmepic-
nesumu (Man. 14, 2; man. 15, 2).

BHKOPHCTOBYIOTh TAKOX Macumabni MOEi, B sIKHX pO3MipH
ATOMIB i 3B’SI3KiB TNEpealoThCsl TOYHille, TMPOMNOPIIHHO peab-
HIIM po3MipaM Moiekyn (Man. 14, 0; man. 15, d).

Man. 14. Merai: a — MOJICKYJISpIa
dopmyna; 6 — esiekrporHa (GpopMyIa; 6
— cTpykTypHa  QopMya; 2 — KyJie-
CTEpKHEBA MOJAEIb MOJICKYTH; 0 —
MacimTabia MojesTb MOJICKYJTH
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Man. 15. Etan: @ — Monekynspha dopmyna; 6 — esiektponia (opMmyia; € —
TCOMETPisi MOJIEKYJIH; 2 — KyJICCTEPXKHCBA MOJEIb MOJIEKY/IH; d — MacirraGHa

MOJICJTb MOJICKYITH

Cnpobyemo  3i6patu
MoIeNnb MOJIEKYJIH TICH-
TaHy, OOHEPXYIOYH TeET-
PacopHYHOIO  HATpPSIMY
(mim xkyrom 109,5° omun
O OOHOrO) XiMIYHHX
3B’513KiB atoMiB KapGo-
HY. MH mnomiTHMoO, 1O
JIAHLIOT KapOOHOBHX aTo-
MiB sBISIE CcOGOI0 He
MnpsIMy, a 3ur3aronofnio-
Hy niHilo (man. 16, a).

Y Monexyni meHTany
HaBKoJIO KapboH-Kap6o-
HOBHX 3B’SI3KiB 32 HOp-
MQUILHHX YMOB MOXJIHEBC
BUILHC obepraHHsi. BHa-
CIIOK I[LOTO MOJICKYJIa
MoXe HaOyBaTH iHIIHMX
dopM, sIK 1e MoKazaHO
Ha Man. 16 6, 6. 3ur-
sarononibHa  6ymoBa —
CHEPreTHYHO HaliBHTIA-
Hillla, OCKUILKH aTOMH B
LLOMY pa3i MaKCHMAJIb-
HO BiIOUJICHI OOMH BiA
OITHOTO.

KYJIH TICHTaHy
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Cnin nmam’siratn, sikoi 6 dopmu He HabyBaB KapGOHOBMIA
JIQHIIOT, TIOCJIIOBHICTL CIIOJYYCHHSI aTOMIB Y MOJIEKYJ 3aaH-
LIAETBCS B YCiX BHMAZKAX Ti€I0 CaMOIO i BHPAXAETHCSI CTPYK-
TypHOIO ¢opmynoo. CTamuMH 3ATHLIAIOTLCS BAJIEHTHI KYTH
atoMmiB KapGony (109,5°) Ta nomxuHa 3B’s13KiB. MiX aToMamu
Kap6ony BoHa cTaHoBHTS 0,154 HM.

Qi3nyni BJACTHBOCTI. ATpEeraTHMHl CTaH pEYOBMH psy,
PONOHAYAILHHKOM SIKOTO € METaH, 3MIiHIOETLCSI TOCTYTIOBO Bifl
razyBaToro o TBEpPIOTo (32 HOPMAJILHHMX YMOB) 3i 30UTLIIEHHSIM
KinbkocTi atroMiB Kap6oHy B Monekysni. SIK cBiqyaTh KOHCTAaHTH,
HaBeJIcHi y Tabmuui 4, nepiui YOTHPH PEYOBHHH 32 HOPMATbHUX
YMOB — Ia3y, Jayi HAOyTh PiqUHH, a MOYHHAIOYH 3 BYIJIEBOLHIO
cknany C;gHyg (y Tabnuui He HaBeneHMIt),— TBEpPIi peYOBHHH.
HacudeHi ByreBogHi He PO3UYMHSIIOTLCSI y BOMI, aje PO3YMHHI
B OpraHiYHHX po3uMHHHKax. Cmonyxu cxnany Cs—C,; MaioTh
XapakTepHU «OeH3HHOBHII» 3arax.

ITpoman i OyraH JIeTKO CKpAIUTIOIOTLCS 3a MiABHILEHOTO
THCKY. CyMill uux rasiB (GaIoHHHMIT raz) BUKOPHCTOBYETLCSI B
no6yTi SIK MaJUBO.

OCHOBHC TNPHPOAHC XCPCIO HACHYCHHX BYIVICBOMHIB —
Hadta. IIpo BHOIEHHSI ByrIeBOAHIB 3 HadTH BH Ji3HaeTech
Ti3Hille.

Ximiuni BAacTHBOCTI. 32 XiMIYHHMH BJIACTHBOCTSIMHM 1li ByIVIe-
BOIHI OyXe CXOXi Ha METaH: rOpATh, PO3KJANAITLCA IIA 4Yac
HArpiBaHHS, BCTYMAIOTh y peaklii 3aMillleHHA 3 XJIOpOM, He
BCTYTAIOTh Y PeaKuil NMPUEIHAHHS:

C,Hg + 50, - 3CO, + 4H,0

TIponan
¢
C,Hy —» 2C + 3H,
Eran
OCBITJICHIS
CH, —CH, + Cl, ——— > CH, — CH,CI + HCI
Eran Xioperan

® IlopipHsiiTe i peakilil 3 peaKilisIMH METaHy.

Vei ni peakuii Bin6yBaloThCsI 32 TIEBHMX JONAaTKOBHX YMOB:
HarpiBaHHSI IO TEMICPATYPH PO3KIANAHHS YH 3aiMaHHs, CBIT-
JIOBC OTNPOMIHEHHSI.
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3a cTaHOAPTHHUX YMOB HACHYEHI BYIVICBOAHI JOBOJI IHEPTHI,
HE pearyloTb 3 KHCJIOTaMH, JIYTAMH, HE OKHCHIOIOTHCSI TAKHM
CHJIbLHUM OKHMCHUKOM, SIK TIEPMAHTaHAT KaJlilo. Y LIbOMy MOXHAa
TIEPEKOHATHUCSI Ha NOCHiAi, NiloYM Ha Pi3Hi HAaCHYEHi BYIVIEBOIHI
PO3YMHAMM HA3BAHUX PEYOBHH.

Came XiMIYHOIO CTIliKiCTIO HACHYEHHMX BYIVIEBOAHIB, BiIHOC-
HOIO IHEPTHICTIO TIOSICHIOETLCSI iXHSI iHIIA Ha3Ba — napainu
(Bim nar. parum mano, affinis — criopimHeHMit).

Otxe, HacHYCHi ByrieBoAHI, a6o mapadiHu, MaloTh IOAiOHI
BIACTHBOCTI, XO4Ya I BiOPI3HSIOTHCSI 32 KUILKICHHM CKJIaIOM
MOJICKYJ. YBAXHO PO3IISIHYBLUM TaOMHIO 4, BH IOMITHTE, 1O
sl Pi3HULES BHPAXaeThesl KinpKicTio rpyn CH,:

CH,—CH; CH;—CH,—CH, CH,— CH,— CH,— CH,
Ertan IIpoman Byrau

Cnonyku, Wo MaloTbh nogibHy 6yaosy Monekyn i
nofibHi XxiMiyHi BNAcTUBOCTI W PISHATLBCA MIX
co6oio 3a cknagoMm Ha oAHy uM kinbka rpyn CH,,
Ha3UBalOTbCA rOMOJIOramMu, a psapn Takux crnonyk —
romMonoriyHuM pagoM (Big rpey. cnosa, Wo o3Havyae
BiANOBIAHICTB).

Fpyna CH, — romonoriyHa pisHuusa cknaay.

SIBu1LIE TOMOJIOTII QyXE MOLUMPEHE CEepel OPTaHiYHHMX pevo-
BUH. Po3risiHyTi HaMH MeETaH, eTaH, NpomnaH, 6yTaH Ta iHILI
BYIJICBOAHI HAJICXKATL OO 20M0a02i4020 pady memany. Jlani BH
O3HAHOMHUTCCSI 3 iHIIMMH TOMOJIOTIYHHMMH DPSIIaMH.

3aransHa dopmyna mapadinis CH,,,,. 3Haloun ii, MoxHa
BUBeCTH opmyny Oyab-sikoi 3 1ux crnonyk. Hanpuknan,
¢dopMyna HACHUCHOTO BYIJICBOAHIO, 10 MICTHTh 15 aToMmiB
Kap6ony, C,sP;, (nentagekaH).

3aBpaHHa onsi CaMOKOHTPONIO

158. SIki criodyKM HA3UBAIOTHCS HACHMYCHUMM BYTJICBOIHSMU?
159. Hasenitp 3aranbiy (hopMyiTy TOMOJIOTIB METaHy.

160. Cxiamith MOJCKYJSIPHY, CTPYKTYPHY (CKOpoYeHy) (hopMyimu
rOMOJIOra METaHy, IO MICTUTH ABAHAIUATHL aroMiB KapGoHy.

161. SIK HAa3MBaE€TLCS HACHYCHMIA BYIJICBOJEHB, L0 MA€ BiHOCHY
MOJIEKyJIspity Macy 114? 727
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162. SIxa 3i cTpyKTypHHX (GOPMYIT BIIIOBIZAE IeKCAHY:
(1) CHy— CH,— CH,— CH,— CH,— CH,

SABEE;
@ BLLALTTH O
g HHHH

I—("’)—I

163. SIxa 3i cTpykTypHHX (opMynT GIKIa IO PeaTbHOIO PO3Mi-
ILIEHHS aTOMIB y IPOCTOPI:

iy L1
(D H-E—C—C—C—H @ il P
HOHHH R B
H H
'
3) H /$\P|‘ A8 (4) CH,—CH,—CH,—CH,
H—I H ? H
H H

164. Yu mMoxHa 3MUTH BOAOIO HadTOBY IUIIMY 3 TKaHWHHU? Yo-
My?
165. SIxa BiIMIHHICTL MDX MOJIEKYJISIPHOIO i CTPYKTYPHOIO (dopMy-
JamMu? Mix cTpykTypHOIO (hopMytolo i Mogewno? MiX KylecrepxHe-
BOIO i MacIUITabHOIO MOJEIIMHU?

166. Yu icHye 3aIeXHICTh MIX arperaTHUM CTaHOM TOMOJIOTIB Me-
TaHy i IXHBOIO BIIHOCHOIO MOJICKYJSAPHOIO Macolo? [laifTe rosicHeH-
HSL.

167*. Hamammoiite rpadik 3Millin TeMIepaTypy KUIHHA TOMOJIOTIB
Merany. IIpomonxith rpadik nmyHKTHpoM. SIKy TeMiiepaTypy KMITiHHS
MOXHA MPUITYCTHTH st croyku cxknany C,,Hszo?

168*. Kopucrtyiouuch IOBiIHUKOM, crpoByiiTe BUSBUTH 3aKOHO-
MIPHICTD y 3MiHi TYCTHHI B PSJTy TOMOJIOTIB METaHy.

169. Haspite crisibHi i BiIMIHHI O3HAKH TOMOJIOTIB.

170. Yu punpapmana 3 MONISAY XiMil iHIIA Ha3Ba HACHYCHMX
ByrJIeBOAHIB — mnapadinn? JoBemiTh 11e.

171. Mapadin mIs CBIMOK CKIAMAETECS IIEPEBAXHO 3 BYIJICBOIHIO,
oo MicTHTh y Mosekynli 25 atomiB Kap6ony. Ckiamith MOJEKYISIPHY
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172. Erau pearye 3
(1) cipyanolo kucioTow; (3) KUCHEM;
(2) BaIHAHOIO BOJOIO; (4) nyrom.

173*. Ilpoauanisyitre mami, HapemeHi B Tabmuii 5. SIKMM YHHOM
TEIUIOTA 3rOPSIHHS IOB’sI3aHA 31 CKJIAJOM MOJIEKYI MapacdiHiB?

Tabauys 5. Tennora 3ropsHEA BYTJIEBOAHIB

Termnora

Haaga Dopmyna 3rOpSIHHA,

xx/Monb
Metan CH, 890
Etan C,Hg 1560
IIponan C,Hy 2220
Byran CHy, 2878
Tenran C:H), 3536
T'excan CeHy, 4141
Tenrran C,Hy, 4817
Oxran CgH g 5474

174*. Yomy, Ha Baily JyMKy, B MOBYTOBHUX Ta30BHX GATOHAX BHKO-
PHCTOBYIOTD ITpOIaH-OGyTaHOBY cyMilll, a He MeTaH?

175*. Ha ocnoBi maHux, HaBefieHHX y Ta6Gauili 5, Ta BpaxoByio-
M, IO TEIUIOTA 3TOPSIHHSA BYruut (B MepepaxyHKy Ha YHCTHIL
ByIJICI(b) CTAaHOBUTL 394 KJIX/MOJb, MOSCHITH, SAKHI NMPOTYKT —
METaH Y BYTUUISL — QOLUIBHIIIE (32 Macolo) BUKOPMCTOBYBATH SIK
nayKBo y no6yti. SIKi rmepeBard i HEMOMIKM KOXHOTO 3 IHX BHUIIB
naausa?

§ 30. TEOPISA XIMIYMHOI BYJIOBH
OPTAHIYHHX CIIOJIYK

Isomepis. ¥ Monexynax roMosnoris mMetaHy atomn KapGoHy
MOCJIIOBHO 3’€HYIOTLCSI B JaHLIorH. Cripo6yeMO CKIIACTH MO-
aens Monekynu 6yrany C,H,,, 3’eqHaBmm MixX co60i0 4oTHpH
atomMu KapGoHy sSIKMMOCH iHILUMM YHHOM, aje 36epiralouu iXHIo
YOTHPHBAJIEHTHICTD.
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Jlabopamopna poboma 6

BuroroBneHHa moaeneu
MoneKkyn 6yraHy Ta isobyraHy

Mopeni monekyn MoxHa 3i6patu 3 fertaneit craHgapTHOro
Habopy 3aBOACLKOrO ratyHky abo BUFOTOBUTU 3 NNACTUNIHY ¥
CipHUKIB.

Bam 3Hafobutbcsi nnacTunid ABOX KONbLOpiB. Burotoste yotu-
PU KyNbKU OAHOro Konbopy 6inbworo giametpa (atomu Kap6oHy) i
AEeCATb Ky/IbOK iHLIOro KONMbOPY i MeHwWworo giaMerpa (atomu lMig-
poreHy). 3'egHaiiTe NOCNIOBHO 3a AOMNOMOroK CIPHUKIB (XiMiYHi
3B’'A3KU) Kynbku 6GinblIOro giamerpa, MNOTIM NPUEAHANTE A0 HUX
KY/IbKW MEHLUOro AiaMmerpa.

3MiHiTL MocnifoBHICTL crnonyyeHHs atomis Kap6oHy i npuea-
HaiTe A0 HuUx aTtomu [igporexy.

Bu nepekoHaeTechb, WO aTOMU MOXYTb Crnony4yaTucs B nochi-
[OBHOCTI, fIKiA BIANOBIQAIOTb TakKi CTPYKTYPHI dopmynu (man. 17).

Man. 17. Moneni i:;oucbin Oyrany

Hnsa  mnenrany CgH;, moxumsi Tpu BapianTH OynoBu
(man. 18), wo BinmoBimaloTL HaBeACHHM (GOpPMYJIaM.

Busipnsiernesi, mi ¢opMynn HanexaThb pPi3HHMM pedYOBHHAM 3
PI3HUMH BJIACTHBOCTSIMH, IIPO 1O CBiAYATh HABEGACHI TeMrepa-
Typu KumniHHs. OOHAKOBI y LIMX PEUOBHH JIMIIE SIKICHMIT Ta
KUTBKICHHIT CKJTaaH MOJICKYJI.
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Man. 18. Mopjeni isoMmepis neHraHy

Crnonyku, WO MalwTh OAHAKOBY MONEKYNSIpHY
dopmyny, ane pisHy 6onsy, a yepes ue — pisHi
B/IaCTUBOCTI, Ha3UBaIOTbCH isomépamu (Bin rpeu.
i30C — OHAKOBWIA i MEPOC — YaCTUHA).

Mu po3IISIHYIH NPHKIAAH TaK 3BAHOL cmpykmyphoi izomepii,
3YMOBJICHOI OyI0oBOI0 KapOOHOBOIO CKeJleTa MOJICKYIIH.

Teopia ximiunoi Gyaosu. SIBuiue i3o0Mepii CBIMYUTL MPO iCHY-
BAHHSI B3a€EMO3B’SI3Ky MiX OyIOBOIO Ta BIACTHBOCTSIMH OpTraHid-
HHX peuoBuH. Ileif B3aEMO3B’SI30K TOSICHIOETLCSI meopiero Ximiy-
1oi 6ydosu opeaniynux pexoeul, aBTOPOM SIKOI € BHAATHHIT po-
ciiicekuit yuenmit O. M. Byrnepos.

Teopist cTBepAXYeE, IO amomit 8 MOACKYAI POIMIUYIOMbCS He
Geanadno, a @ neeHoMy NOPAOKY 32i0HO 3 IXHbOK GAAEHMHICIMIO.
Kooicna pewosuna mae eaacmugy auwe iii nocaidognicms cnoay4en-
nus amomie 'y monekyai, mobmo Xximiuny 6ydosy, w0 eidobpa-
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Jlcaemocs  cmpykmypnoro  gopmyaoo, abo gopmynaoio 6ydosu.
Amomu @ monexysi enauearonv o0un na 00HO20.

BnactuBOoCTi OpraHiyHUX peyoBUH BU3Haua-
IOTbCH CKNIaflOM Ta XiMiuyHOlO Oyfo0BOIO iXHiIX MO-
neKyn.

Ile monoxenus teopii O. M. ByrnepoBa € XiMiYHHM 3aKo-
HOM.

SBuine izomepii 6yno Bimome mo O. M. Bymieposna, ane He
Majio HaykoBoro mosicHeHHs. O. M. BymiepoB 3ampoBamus y
HayKy TIOHSITTSI XiMi4YHOI OyIOBH i, KEPYIOUHUCh TEOPI€I0, BHCIIO-
BHUB TIPMITYLICHHSI, 10 Anst Monekymu cknany CyH;, Moxuimsi
IBa BapiaHTH PO3MillIEHHSI aTOMiB, TOOTO MalOTh ICHYBAaTH [ABa
OGyTaHH 3 Pi3HOIO XiMiYHOIO OyIOBOX. YUeHMIT CHHTE3yBaB HEBi-
IOMHI Ha TOi yac i300yTaH, 1O BilPi3HSBCS BJIACTUBOCTSIMHU
Bim Oyrany. IluMm Ta iHIMMM cHHTe3aMH Oyna [oBeicHa
CIIPABEUTHBICTb TeOpii XiMiYHOI OyAOBH OpraHiYHUX CIIONYK.

® [IIpuranaiire, siki HaykoBi repenbauctis 6ymu 3pobneni . I. Men-
JICJIEEBUM HA OCHOBI IEPiOJMMHOr0 3aKOHy. YH 3piificHwImMCs: BOHU?
IIpo 110 11e CBITIUTH?

Teopist ximiuHoi 6ymoBu, cdopmynsoBaHa O. M. Byriepo-
BuM y 1861 p., 3acBimumia iCHyBaHHSI B3a€MO3B’SI3KY XiMiYHOI
OyIOBH OpraHiYHHMX PEYOBMH 3 IiXHIMHM BiacTuBocTsIMH. lle
TIOJIOXKEHHSI OyJI0 3HAYHO TNMOMIHOJIeHe, KOJMM Haylli BilKpuiacsl
BHYTpillHSI 6ynoBa aToMiB i MoJnexyn. Busiuiocsi, 1o BiIacTH-
BOCTi PEYOBHH 3YMORIIOIOTLCSI HE JIMIIE XiMiYHOIO, a H enex-
TPOHHOIO GYIOBOIO MOJIEKY/ Ta PO3MIllICHHSIM aTOMIB y TIPOCTO-
pi. ¥V cyyacHOMY TPaKTyBaHHi OCHOBHE TIOJIOXCHHSI Teopii 6yno-
BH 3BYyYHTb TaK:

BnacTtUBOCTI OpraHiyHUX pe4yoBUH BU3HA4alOThb-
CA CKJNafiloM, XiMiYHOIO, €JIeKTPOHHOIO i NpocTopo-
BOIO OynoBOIO IXHIX MOJNEeKyn.

Otxe, 106 cXapaKTCpPH3YBATH PCUOBHHY 3TiIHO i3 CYy4aCHOIO
Teopieio OynosH, Tpeba BKa3aTH ii SKICHUI i KUILKICHUH cKiaf,
MOPSIIOK CITOJIYYCHHSI aTOMIB y MoJeKyai, ¢hopMy i po3Mip Mo-
JIEKYJI, PO3IOAUT EJICKTPOHIB Yy MOJICKYJaXx.

MH po3rISIIATHMEMO OpPraHiyHi PEYOBUHMU JIHMILIE 3 TIOITISIY
IXHDLOI XiMiYHOI OYyIOBH, HE TOPKAIOYHUCH E€JIEKTPOHHHUX B3aEMO-
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BYTJIEPOB
OJIEKCAHJIP MUXAMJIOBHY
(1828—1886)

3n06yB ocpity B KazanchkoMy yHiBEpCHTETI.
Tam xe craB npodecopoM, IM3Hillle OYOIMB
Kadenpy B IlerepGypabkoMy yhisepcuteri. Buaar-
HHUI TeOpeTHK i OJIMCKYUHit eKCrepHMEeHTaTop.
Asrop Teopii xiMiunoi Gy/l0BH OpraniuHHX CITOJIYK
i mepioro IMiAPYYHHKA 3 Opramiuiiol Ximii, e
Marepiayl BHKIAZABCS 3 TO3MILH 1€l Teopii.
BracHuMHM CHHTE3aMH i30MepiB, mnepeabayeHHX
HHUM 32 JOMOMOIOI0 Teopii, CTBEPAMB ii CripaBeix-
JIMBICTh, YTIepLI¢ CHHTe3yBaB LIYKPUCTY PEHYOBHHY.

Intepecu O. M. BymiepoBa fiK JIOAHHH BHCO-
KOOCBIYCHOI, OKpPIM XiMii, CTOCYBAJIMCS TaKOX
MEJHIMIH, OKONAPCTBA, CAaXiBHMUTBA. DyB BWIATHMM IEIarOrOM, BHXOBAaB
TUIesly BYOHHMX-XIMIKiB.

niit i mpocTopoBoi cTpykrypu. Lli acmexTH BHMBYAIOTLCSI B TIOB-
HOMY Kypci OpraHigyHoil Ximii.

3aKOHOMIPHICTL B32€EMO3B’SI3KYy OYNOBH pPEYOBHH Ta IXHIX
BJIACTHBOCTEI TNOIIMPIOETLCSI HE JiMiIe Ha hi3udHiI Ta XiMiuyHi
BIACTHBOCTI, a ii Ha Gionoriuni ¢yukuii. I{s1 3aKoHOMipHiCTDL
JIEXHUTh B OCHOBI KOHCTPYIOBAHHSI PEYOBHH 3 HEOOXiMHHUM KOM-
IJIEKCOM TEXHIYHHX, OIONOriYHMX Ta IHIIMX XapaKTEepHCTHK,
TaKHX SIK GapBHUKM, TIONIMEPH, JIIKAPCHKI IpenapaTd 4¥ 3acobu
3aXHCTY POCJIHH.

Teopist xiMiuHOi OynoBH Oyna CTBOpEHA HA OCHOBI BUBYEHHSI
SIBHLL,, 11O CTIOCTCPIirayIicsl B OpraHivHiil XiMii, aje 1e 3arajpbHo-
XiMiuHAQ Teopist. 3aNeXHICTh BIACTHBOCTEH PEYOBHH Bill IXHBOI
6ymoBu icHye misl BCiX 6¢3 BHHSTKY PEUOBHH, Y TOMY YHCIi i
HECOPraHiYHUX.

Cepenl HCOpraHIYHHMX CTONYK CIIOCTEPITAETHCS i SIBMILE i30-
Mmepii. Hanpuxnan, uianar Hatpiio, o Mae XiMmidHy 6ynoBy
Na — O — C =N, mnasurses 3a Temrnieparypu 550 °C, a iioro

¥ -
isomep dynsMminaT Hatpito Na — O — N = C Bubyxae min yac
HATPiBAHHSIL.

HomenknaTypa HACHYEHHX BYIJICBOAHIB. 3i 3pOCTAHHSIM Kilb-
KocTi atomiB Kap6oHy B MOJIEKy/i 3pOCTAE KITLKICTh MOXJTHBHX
isomepis. fxio y 6yrany C,H,, € nBa isomepn, To y AekaHy
CyoHy, —75, a B nenranckany C,sH,, — 4347 izomepis.

® Ui e isomepu y crionyku cknaay CyHg?
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KIIIPIAHOB
AHJIPIA IBAHOBHY
(1896—1972)

VYKpaiHCBKMIt XiMiK-Opramik, axajgemik. 3a-
KiHuuB XapkiBchkuit yHiBepcurer. Ilpaigopas y
XapkincrkoMy, KHiBchKOMy yHiBepcHTeTax, 0yo-
JuoBas IHCTHTYT opramiyHoi xiMii AH Vkpaiuu.
OmuH i3 mepmMX YJYeHMX-XiMiKiB 3acTocyBaB
CJICKTPOHHI YABJICHHA JUIS 3’ACYBAHHA 3aJIeX-
HOCTi WIACTHBOCTEH OPraHiYHMX CIOJNYK BiI
ixupoi OynmoBu. Ha wilt ocHOBi cdopMymopas
TCOPiI0  KOJILOPOBOCTI  OPTraHiYHHUX PEYOBHH.
CuuTe3yBaB psfil HOBMX GapBHMKIB, LIO BHKO-

PHCTOBYIOTECS Y TIPOMHMCJIOBOCTI. 3aCHOBHMK HAYKOBOi IUKONH YKPaiHCHKHX

XiMiKiB-OpTaHiKiB.

KoxeH isoMep € iHOMBiIyaJIbHOIO PEYOBHHOIO, OTXE, Mae
_ BJACHi CTPYKTYpy i HasBy. 3a MIXHADOAHMMHM TIPABWJIAMH 3a
OCHOBY YTBOPCHHSI HA3BH BYIJICBOOHIO GepeThcsi HasBa HOp-
MQJIBHOTO (HEPO3TAyXEHOTO) JIAHLIOTA: METAaH, eTaH, MPOMaH i
T. O., BKA3ye€ThCsS TAKOX MicClie TPYNH aTOMiB, 1O CTAHOBUTD
BigranyxeHHs (iHakile KaXy4dH — paiukaia, 3aMicHMKa). ITu-
MM 3aMiCHMKAMH MOXYTb OyTH pPi3Hi IpymnM, HanpHKiIal, HaBe-

ZOeHi y Tabnuui 6.

Tabnuys 6. Byrnesoauesi paaukanu

??(,‘I,‘,';'i.“’ylii Crpykrypia dopmyna Haspa
H
—CH, — (|3 —H Merun
}'1
H H
—GCHy —CH, —CH, —cI:_(I:—H Etun
L
H H H
—CyH, — CH, — CH, —CH, —(IZ —(IZ—C|: — H | Hpomin
HoB B
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[IIo6 ckiacTH Ha3By HACHYEHOTO BYIVIEBOAHIO, Tpeba BH3HA-
YMTH HalnoBlMi naHwor atomis Kap6oHy i npoHymepyBaTH ix,
MOYMHAIOYM 3 TOTO KiHLSI, IO SIKOrO OJIDKYe BiITaTy>XeHHS.
Ilepen Ha3BOIO BYIJICBOOHIO 3a3HAYWTH LMdpaMH MicLsl pamu-
KaJIiB i iX Ha3BM 3a abeTkolo.

Hanpuxnan, isoMepH NEHTaHY Ha3UBAIOTLCSI TaK:

1 2 3 4 5

4 3 2 1
CH; —CH, —CH —CH;  2-Metun6yran
|
CH,

CH;
1 2 3
CH, —CIJ —CH,; 2, 2-/lumeTwinponaH

CH;

1 2 3 4 5
Cnonyka CH; — CH — CH — CH, — CH,
|
CH, GC,H,

HA3MUBAETHCS 3-€TIUI-2-METHJINIEHTAH.

3aBfaHHsA ansi CAMOKOHTPONIO

176. Ha mai. 19 306paxeHi «cKejeTH» i3oMepiB okTaHy. CKIaIiTh

iXHi cTpyKTypHi dopmyan. HasBiTh KUIbKA CIIOIYK.
177. CKUIBKM CITOJIYK ITPE/ICTARIEHO TAKMMH CTPYKTYpaMHu:

C C c—Cc—C—C
c—cC ¢ —e" T
Ot & . TS
c” ¢ C C

cC—C—-C—-C—C—-C | |
Cxtaiith iXHI MOJICKYJISIPHI (hOpMyJTH.
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Man. 19. Cxematnuna GyroBa i3oMepiB OKTaHy

178. Ha3piThb CIuIbHI Ta BIIMIIIHI O3HAKW i30MEpiB.

179. XiMmiuny GymoBy peUOBHHH MOXHA CXapaKTepU3yBaTH

(1) MoNeKyJISIPHOIO (HOPMYJIOIO;

(2) MOJEKYJISIPHOIO MAacolo;

(3) crpyKTypHOIO (hOPMYIIOIO.

180. 3uaiinite GopMyau i30MepiB i rOMOJIOTIB Cepejl HaBeIeHHX
dopmyur:

CH, — (|:H —CH,—CH, CH,—CH,

CH,
(1) CH, @ en, ¢

3)
CH, —CH —CH,

CH, CH,
| |
(4) CHy (5) CH;— <|3 —CH; (6) CH; — Cl — CH, —CH,
CH, CH,

181. 3akoH 3aIeXIOCTI BIACTHBOCTEI PCYOBMH BiJl IXHBOI Gy10BH
CITpaBeTUBUIA

(1) Tireku st crioyk Kap6owy;

(2) wis BeiX XIMIYHMX CITOJYK;

(3) st ra3yBaTHX CIIOJYK.

182. SIxa dopmyna jae Gurpie iHGOpMallii PO MOJIEKYIy ByIJie-
BOJHIO — MOJICKY/ISIpHA Y cTpyKTypHa? JlaifTe TOKIaMHI MOSCHEHIS.
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§ 31. HEHACHYEHI BYTJIEBOIHI

Cknan i Oynosa Mosiekya erwieny it amerwieny. IcHyIoTh
BYIJIEBOAHI, 10 MicTsiTh IigporeHy Hi6bu MeH1me, HiX 1e Heob-
XiHO 111 HACHYCHHSI YoTHpHBaieHTHocTi KapGony. Hampuk-
nan, y cnonyui ckinany C,H, Hi6u He BucTayae OBOX aToMiB
linporeny, a y cnonyni cxnany C,H, —aX 4oTHphOX aToMiB
linporeny. Ilielo HEHACHYEHICTIO i TOSICHIOETLCSI HA3Ba TPYIH
CIIONIYK — HeHAacu4eHni 8y2ne6o0Hi.

3BepHiMOCS 10 XiMiYHOI 6YIOBH 3raJaHHMX PEYOBMH.

OcobnusicTs ii monsirac B ToMmy, wo atomu Kap6oHy B 1ux
CIIOJNyKaX 3B’s13aHi MiX €000l noABiiiHMM a6o TNOTpiltHHM
3B’SI3KaMH.

Y monekyni erunemy C,H, aromn Kap6oHy HamaioTh y
CIIUIbHC KOPHCTYBAHHSI HC 1O OIHOMY CJICKTPOHY, SIK Y MOJIEKY-
ni erany C,Hg, a nmo aBa cnekTpoHH if yTBOPIOIOTH ABi CNUIbHI
CJICKTPOHHI Mapu, TOOGTO HOBa KOBAJICHTHiI 3B’si3ku. Ilo nBa
BAJICHTHI €JIEKTPOHM, 11O 3AMHIIWINCL Yy atoMiB KapGony,
BHKOPHCTOBYIOTBCS IS 3B’SI3KiB 3 aroMaMu [imporeny.

EnextpoHHa Ta cTpyKTypHa (OpPMYIH €THICHY:

H H

H:C::C:H, H—C=C—H

BanentHi XytMm B Monekyni eTmieHy — 120°, moBxuHa
Kap6oH-Kap6oHoBoro 3B’s13Ky — 0,134 um (Man. 20).

Man. 20. Emwien: @ — Monekynspia (opmyna; 6 — eJieKTporna (opmyna;
6 — ICOMCTPISl MOJICKYJIH; 2 — KYJICCTEPXKHEBA MOJENIb MOJICKYIIH;
J — MacuTabla Mojesb MOJIEKYJIH
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Man. 21. Auetwien: a — MoJieKy/spHa ¢GopMyina; 6 — eJIeKTpoHHa (HopMyIa;
6 — TeOMETpisi MOJICKYJIH; 2 — KyJIeCTepXXHeBa MOJIENIb MOJIEKYIIH;
@ — MacmrabHa MOIEITh MOJIEKYJIH

V monekyni aneruneny C,H, atomn KapboHy BuKopmcTO-
BYIOTb IUIsl 3B’SI3Ky MiDX cO00I0 TIO TPH €JIEKTPOHH, YTBOPIOIOYH
TPH CITbHI ENEKTPOHHI Mapy, To6To moTpiliHuit 3B’s130K. Ko-
xeH atoM Kap6oHy Hajgae Imo OQHOMY €JIEKTPOHY, IO 3aJiH-
LIMBCSI Y HBOTO, AJIsl YTBOPEHHsI 3B’SI3Ky 3 atoMoM [inporeny.

Enexrponna ¢opmyna auetwieny H: C :+ C . H, cTpykTypHa
dopmyna auerwieny H —C =C —H.

BaneHTHI KyTH B Monekyni auerwieHy — 180°, moBxuHa
Kap6oH-Kap6oHosoro 38’s13Ky — 0,120 HM (Man. 21).

ToasiiitHmnii i NOTPiliHMIT 3B’S13KH HA3UBAIOTLCSI KPAMHUMU HA
BiIMiHY Bill OpAMHAPHUX (3BHYAMHMHX, NMPOCTHX) Y HACHYCHHX
BYIJIEBOAHIB.

ETnneH i aueTwieH — POAOHAYAJIbHUKH BilTIOBIIHHUX TOMO-
noriyaux psais. Hanpuxnax, mnponiten CH;—CH =CH, e
TOMOJIOTOM CTHJICHY.

3aranbHa GopMySa HCHACHYCHHX BYIVIEBOAHIB PSIAY CTHICHY
C,H,,, psny auernneny C Hy, ;.

Cxagits GopMy/IH HaHGIVDKIMX TOMOJIOTIB eTHICHY i aleTHICHY.

Isomepis i HOMEHKJIATYpA HeHACHYEHHX Byriaesoamis. Hena-
CHYEGHMM BYIJIEBOAHSIM, SIK i HACHYEHUM, BJIACTHBA CTPYKTYpHA
i3oMepist, 3ymomneHa 6ymoBol0 KapGOHOBOTO cKejera i IoJo-

XEHHSIM KpaTHOro 3B’s3Ky. Hanmpuknan, mis croiyku ckiany
C,Hg Moxummsi Taxi isomepu:

CH; —CH, —CH =CH, <|3H3
CH; — CH =CH —CH,; CH, —C =CH,
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3a MDXHAPOOHOIO HOMEHKJIATYpOl0 Ha3BH HEHACHYEHMX
BYITIEBOIOHIB YTBOPIOIOTECSI Bill KOPEHIB CJIiB — HAa3B HACHYEHHUX
ByryieBonHiB. Hacamneped mpeba eusnauumu ocroenuii aanuyioe
amomie Kapbony, wo micmumo kpamnuii 36 130k, i nponymepysa-
mu yi amomu, noxuHaiouu 3 Kinys, 00 K020 6audcue KpamHuii
36¢°a30k. Ileped nazeoio caid 3aznauumu yugpamu micys 3amic-
nuxkie (paduxanie) y abemxoeomy nopsadky; 00 Kopews caoea
dodamu cygixc -en (0asn emunenosux 8yz2neeodnie) abo -um (013
auemunenosux). Iicas naseu yugpoio 3aznauumu micye Kpamnoz20
38 ’A3KY.

Hanpuxnan:
5 4 3 2 1 1 2 3 4 5
CH; —CH, —CH=CH —CH; CH, —C=C — CH, —CH,
Ilenren-2 IleuTun-2
CH, | CH,

1 2 3 4 5 5 4 3 2 1
CH; —C=CH—CH, —CH; CH, —CH —C=C —CH,

2-MeTwinenTeH-2 4-MeTHIMEeHTHH-2

Qi3uyni BIACTHBOCTI eTHaeHy ¥ auerwieny. Etunen — 6es-
GapsHuii ra3, Maibke 6e3 3amaxy, MaJOpPO3YMHHMH y BOZi,
TPOXH JIETIUMI{ 3a TOBITPsI. ALIETHIEH — TaKOX 6e36apBHUIA
ras, 6e3 3anaxy, MaJOPO3YMHHHMH y BOHi, TPOXHM Jerummii 3a
TIOBIiTpSI.

V npuponi eTWICH i AUETWICH HEe 3yCTPIYalOThes Y BUTBHOMY
CTaHi Yyepe3 BHCOKY AKTHBHICTb MOJIEKY/]. ETHJIEH yTBOPIOEThHCS
nix yac nepepobku HadTH, aueTWIEH NOOYBAIOTh LIUISIXOM CHH-
Te3y, 30KpeMa i 3 HEOPraHiYHHX PEYOBHH.

Ximiuni BracTHBOCTI eTaeny i auerwneny. SIK i iHwi Byryie-
BOJHi, €TWJICH: i ALIETWICH IOPATH (TOOGTO MOBHICTIO OKHUCHIOIOTH-
Cs) 3 yTBOPEHHSIM okcuay Kap6ouy(IV) if Boau Ta BUOUICHHSM
TEIVIOTH:

CH,=CH, + 30, - 2CO, + 2H,0, AH< 0;
2CH ==CH + 50, — 4CO, +2H,0, AH< 0.

HobyneMo eTwieH 3a NOTOMOroi0 NpHaany, 306paXeHoro Ha
man. 22. Ilinmanumo ra3 6ins KiHUS TasoBiABiAHOI TPyOKM —
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CITOCTEPIra€TLCSI  CBIYECHHSI TIO-
nym’st. TIpurapaiite, 1m0 MeTaH
TOpATH Maitxe 6e36apBHUM T1O-
JIyM’SIM.

[NosicHUTH 110 BiIMiHHICTD
MOXHA, BHUXONSYH 3i CKIamy
MOJNIEKYJT METaHy W CTWICHY.
Macosa vactka KapooHy B Me-
TaHi CTAaHOBHUTH 75 %, a B eTH-
neHi — 86 %.

OTXe, eTIVICH, PO3KIaNalo-
YUCL Yy TIONYM’I, YTBOPIOE IIO-
PIBHSIHO 3 METAaHOM Oulblie
YACTHHOK BYTJICLIO, 1O PO3Xa-
PIOIOTLCS i 3yMOBMIOIOTH CBiYCH-
Hsl. Y BEpXHiil YaCTHHI MONMYM’Sl Man, 22. [oGysamus eTwieny B
BOHH 3TOpPSIIOTH OO0 BYIVIEKHUC- Jabopartopii
JIOTO Tasy.

MoXHa NPUIYCTHTH, L0 alETIIEH TOpiTHME 1ue SICKpaBi-
LIUM TIOJNyM’sIM, OCKUILKHM MacoBa vacTka Kap6oHy B iioro
MoJIeKyJi cTaHOBHTDL 92 %. IlepekoHaeMoCh y LIbOMY Ha AOCHidi
(Mman. 23). CrnpaBai, aUETHICH TOPUTDL KINTSIBHM TIOJIYyM’SIM.

JIns1 TIOBHOTO 3TOpPSIHHSI AUETHIEHY, Ha-
NPUKJIaN TPH ALETHJICHOBOMY 3BapIOBaHHI
METaJiB, Y TNOJYM’sl NOJATKOBO IIONAETLCS
TOBITPsST 460 KHUCEHb.

Henacuuenmii xapakrep KapOoH-Kap6o-
HOBHX 3B’SI3KIB 3yMOBJIIOE XapaKTEepHi Xi-
MiYHi BJIJACTHBOCTiI €TWICHY M alETIIEHY.

3’s1coByIOYH XiMiYHY AKTHUBHICTb HacH-
YEHHUX BYIVICBOAHIB, MW TIPOBOOWIH BHIIPO-
OyBaHHSI PO3YMHOM TIICPMAHTAHATY KaJlilo:
jioro 3abapBrieHHs He 3MiHIoBajsocsl. Hena-
CHYCHI BYIJICBOOHI CTWICH i1 QLCTWICH BH-
SIBJISIIOTD 3HAYHY AKTHUBHICTL Y Ll peaxuii:
¢dionerone 3a6apBieHHSI PO3YHMHY 3HUKAE
MMI 4Yac TIPONYyCKAHHSI Kpi3b HBOTO LIMX
rasiB. OTXe, €TWICH i alICTHJIEH BCTYMNAIOTh
Man. 23. HoGysauus Y peaKuuo YACTKOBOTO OKHCHEHHS 3 TICp-
auerwieny B naGopa- MaHTaHATOM Kanilo. BHacnimox peakuii
Toph YTBOPIOIOTLCSI TIPOAYKTH CKJIAaAHOI 6ynoBH,
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a TOMy MH H€ 3aITHCyeMO DiBHSIHHA peakuii. BoHa xapakrepHa
JUIsI BCiX HEHaCHYEHHX CIIOJYK i BHKOPHCTOBYETHCS SIK SIKICHA
peakuist IU1sl BUSIBJICHHSI KPATHOTO 3B’SI3KY B MOJIEKYJIi.

Sxio i1 HacHYEeHHX BYTVIEBOLHIB XapaKTepHOIO GyJia peak-
Lisl 3aMilEeHHs, TO ISl HEHACHYEHMX — PeaKilisi MPHEXYAHHS.
3a HasIBHOCTI KaTtaji3aTopa (TUIATHHH, HiKeNIO) 3a MiCLeM KpaT-
HOTO 3B’SI3Ky MOXE IPHEIHYBATHCSI BOAEHD:

[xar]
Erwnen Eran
[xaT]
Auterwren Eran

OckinbKH auleTHICH Mae O6inbll HEHACHYEHMH XapakTep,
OCTaHHSI peakllisi MOXE PO3IISIIATHCS SIK ABOCTaMiifHA: criepluy
YTBOPIOETLCSI €THJICH, TIOTIM — €TaH:

H,, [xat] H,, [xar]
CH=CH —> CH,=CH, ——> CH;—CH;,

Auerunen Etunen Eran

Peakuia npuegHaHHa aromiB ligporeHy Hasu-
BaEThCA peakuielo rigpyBaHHs.

linpyBaHHSIM MOXHa TICPETBOPHTH HEHACHYEHI BYIVIEBOIHI
Ha HACHYCHI.

[Tpomyckaloun rasu eTHJICH i aLETWICH Kpi3b 6pOMHY Bojy,
MOXHa CIIOCTepiraTH ii 3HeGapWICHHS, 110 CBIIYMTD PO MPHEMN-
HaHHSI MOJIEKYJ1 GpOMY 32 KPaTHHMH 3B’SI3KAMH MOJIEKYJI €THJIE-
Hy Ii aueTHneHy. Y BHNAQAKY 3 aUETWICHOM IIPHENHYIOTHCS OBi
MoJeKynmH 6pomy (domy?):

Br Br
I

1, 2-Iu6pomeran
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Br Br

| |
CH=CH + 2Br, » CH —CH

| I
Br Br

1,1,2,2-Terpabpomeran

Peakuiis 3 GPOMHOI0 BOZOIO TAKOX BHKOPHCTOBYETHCS IUISI
BUSIBJICHHSI Y MOJIEKYJLi KPaTHOTO 3B’SI3KY.
Bonenp i 6poM — NPOCTi PEYOBMHM, IO NPHEAHYIOTHCH 33 KDATHHMH

KapGOH-KapGOHOBHMH 3B’A3KAMH. AJle HEHACHYCHi BYIVIEBOXHI MOXYTb NpPHEN-
HYBaTH i CKJIAJIHi PEYOBHHM, HATIPHKIA) TAIOTEHOBOIHI:

i e WO
H—C—C—H + H—Br » H—é—é—H
1 | ||

H Br
BpoMmeraH

3 ychOro CKa3aHOIO MOXHA 3pOOHMTH BHCHOBOK, 1O alIETH-
JIEH i €TWIEH — PeYOBMHHM 3 BHMCOKOIO XiMIiYHOIO aKTMBHICTIO.
Sx nns HeHacHYeHMX CIIONYK WISl HHX XapaKTepHi peaxuil
npuenHaHHA. Pi3HMI cKilan MoJIEKyr i pi3Ha KpaTHIiCTh Kap6GoH-
KapOOHOBMX 3B’SI3KiB 3yMOBJIOIOTH BiIMiHHOCTI B mepe6iry mux
peaxuiif IUisi eTWIEHY Ta alleTWICHY.

JoOyBanHs eTHJieHy i aueTWIeHy HaneXwTh OO GaraToToH-
HAOXHUX XiMiYHHX BHpoOHMUTB. ETHneH Ta iforo romosoru
YTBOPIOIOTLCSI ¥ Tpolieci Nepepo6KH BYIJIEBONHIB, 110 MiCTATBCS
B Hadri. Ile ocHOBHHII croci6 MPOMHCIIOBOTO NOOYBaHHS €TH-
JIeHY. YTBOPEHHSI ETWICHY BiIOYBAETLECSI B Pe3yJILTaTi TEPMidHO-
IO pPO3LUCIVIEHHS! HACHYEHHX BYIVIEBONHIB, HANpHMKIam, 3a Ta-
KOIO CXEMOIO:

g
" TlenTan ETnnex

+ CH, — CH, —CH,
IIponan

AlleTHICH, 1O BHKOPHMCTOBYETLCS VISl 3BapIOBANILHUX POOIT,
nobyBaloTh 4YacTO Ha MicUi B pe3ynbTaTi B3aemomii Kap6imy
kanpuilo CaC, 3 Bozmoio:

CaC, + 2H,0 - HC =CH + Ca(OH),

AlcTHIIeH
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CxeMy L€l peakiii MOXHA 3aIMCaTH i B TAKOMY BHIVISIAI:

~,C H-OH
Ca\:\ h+ — HC =CH + Ca(OH),
+C H-OH

JloHenaBHa caMme Tak AOGYBaJM allETWIEH Y IPOMMCIIOBOCTI.

® ([0 BM CIOCTEPIiraNM IO pPeaKililo I Yac CIOPYMIKEHHS Y
peMOHTy OyxiBenb, OIMMILITH anapaTv, B SIKHX BOHA BiIOYBa€THCS.
IMopiBusitre weit croci6 3 naGopaTopHMM CrIOCO60M IOGYBaHHS
aLeTHICHY.

Kap6in xansiilo 1o6yBaioTh Y pe3ynbTaTi HarpiBaHHsI B €JIeK-
Tponeyax cymiwi BamHa CaO Ta KOKCy OO TeMIepaTypu
2500 °C:

CaO + 3C -» CaC, + CO

Kap6inumit crioci6 no6yBaHHSI aleTWIEHY OyXe €HEpProeM-
Huil (Yomy?), y LIbOMY MOJSITae HOro OCHOBHMI HENOMIK.

ExoHOMiYHO BHTiIHilUe KOOYBaTH allETWIEH 3 METaHy Harpi-
BaHHSIM Jioro mo temneparypu 1500 °C. Peaxuis BinOyBaeThcst
3a CXEMOIO:

2CH; » HC = CH +3H,

Meran AleTHieH
® CiafliTh JAHIIOXOK XIMIYHUX IIEPETBOPEHD Bifl KOKCY [I0 €TaHYy.

3acTocyBaHHA eTHJeHY i auerwieHny. 3 eTwieHy Ho6yBalOTh
psn wiHHMX nponykTiB. Ile HacamMmepen momieTWIEH, SIKWit
BHKOPHCTOBYETLCSI [UISI BHPOOHHLTBA IUIACTMACH. 3 ETHICHY
JoOyBalOTh i ETHJIOBMII CIIMPT, IO MA€ 3aCTOCYBAHHS Y BHPOO-
HHUTBI I[IHHUX OpraHiyHuMX nponaykriB. IlpoaykT npuemHaHHS
XJIOpY O eTWIeHy — 1, 2-auxjiopeTaH € PO3YMHHHKOM i 3aco-
60M 3HMIUECHHS LIKITHUKIB CUILCHKOTOCTIONAPCHKUX KYIBTYp. A
MPOAYKT TPHENHAHHS XJIOPOBOAHIO — XJIOPETAH € aHeCTe3iii-
HOIO PEeYOBHHOIO.

® Hamuwits CTPYKTYpHI GHOPMYIIH XIOpeTaHy Ta 1, 2-IUXIopeTaHy.
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I3 BigKpHTTSIM cnocoOy HOOyBaHHSI alleTHWJIEHY 3 KapOimy
Kaplilo HanpukiHui XIX cr. #ioro moyajqu BHKOPHCTOBYBaTH
st ocBiieHHs1. IIpore sl rady3p 3acTOCYBaHHSI He HaOyna
PO3BHTKY 4Yepe3 HEUIACHI BHUIIANKH, CIPHYMHIOBaHi BHOyXaMu
alleTWICHY.

3aBOsSIKM BHCOKIill TEIUIOTBOPHilM 3MaTHOCTI alleTWIEH BHKO-
PHCTOBYETLCSI IJIsl TA30BOIO pi3aHHSI i1 3BapIOBAHHSI METaJiB.
ALETHJICHOBO-KHCHEBe TONyM’st Mae Temmnepartypy 2800 °C i
JIETKO TUIABHUThb CTaJb.

3 aneTnyiieHy n0o0yBalOTh BHXiHi PEYOBHHH IUISI BUTOTOBJICH-
HSI TUIAaCTMAC i CHHTETHYHHX KaydyKiB, BiH € CHPOBHHOIO IUISI
CHHTE3y OLITOBOI KHCJIOTH.

3aBgaHHsA anst CAMOKOHTPOIO

183. YuM Bimpi3HAIOTLCS 32 CKIAJOM ETWICHOBI I alleTHICHOBI
BYTJICBOJIHI?

184. SIxuit THIT 3B’SI3KIB MK aTOMAMH B MOJICKYJIaX HEHACHIEHMX
BYTJICBOJHIB?

185. Yu € isoMepaMH CITOIYKH:

CH, = CH— CH,— CH,—CH, i CH;— CH,— CH = CH,;
CH, = CH— CH,— CH,—CH, i CH;— CH = CH— CH,—CH,.

186. YoMy MetaH ropurh Maike Ge3GapBHMM ITOJYM’SIM, a aleTH-
JIeH — CBiTHHUM?

187. SIka HaiixapakTepHilla XiMiYHA BIACTMBICTH HEHACHIEHHX
BYTJICBOJIHIB?

188. ITosicHiTh, YMM BiPi3HAIOTECA peakilil IMPHETHAHHA OO €TH-
JIEHY Ta aleTIWICHY.

189*. Hapepith 1Ba criocobu HoGyBaHHS XJIOPCTAHY.

190. 3ammiuiTe piBHAHHS ABOX CTamii peakilii aueTwieHy 3 Gpo-
MOM.
191. Yu icHYIOTh Y BUIBHIOMY CTaHi y IPHPOJI CTHICH i aleTWIeH?
Haiire o6rpyHTOBaHY BiITOBiIb.

192. SIk MoXHa XIMIYHMM CITOCOGOM BHSABHTH HEHACHYCHY CIIONTY-

193. AuerwiecH yTBOpIOE BHOYXOBi cyMmilli 3 MOBiTpsAM. PearenTn
B3aEMOJIIIOTH ITOBHICTIO 32 YMOBH OG’€MHOIO CITiBBiTHOIIIEHHS KHUCHIO
i aleTHIeHy

(1) 1:2 3)5:1;

(2) 10: 4; (4) 1:20.
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§ 32. BABHAYEHHS MOJIEKYJISPHOI ®OPMYJIA
TA3YBATOI PEYOBUHHA

¥ 8 xiaci BM HaBYWIHCSI OGUMCIIIOBATH MAacCOBi YacTKH eJle-
MEHTIB Y PCYOBHHI 3a il MONEKYISIpHOIO opmynolo. CriBBinHO-
LIEHHSI MiX BiIHOCHOIO aTOMHOIO MACOIO €JIEMEHTA Ta BiJHOC-
HOIO MOJIEKYJISIDHOIO MAcOIO CIIOJYKH BHPAXAEThCSI (HOPMYIIOIO:

A, (eemeHTa) - n

w (eJIeMEHTa) = ¥ (posoninm) ’
r

Ile 1 — KUTBKICTh aTOMIB CJIEMEHTa.

Moxe craBuTHCh i OGepHeHa 3amaya: OOGYHCIIMTH KUIBKIiCTb
aToMiB KOXHOTO €JIEMEHTa B MOJIEKY, TOGTO BHBECTH MOJIEKY-
JSIpHY (oOpMylTy pPEYOBHMHH 3a BiIOMMM BMICTOM €JIEMEHTIB.
Toni

W (cieMenTa) - M, (peI0BHHM)
- A, (enemenTa)

1

BinHOCHY MONEKyJSIpHY Macy rasyBaToi PEYOBHHH MOXHA
obuMCcIUTH 32 1i BiIHOCHOIO TYCTHHOIO 3a iHIIMM Ta30M,
HanNpUKJIan KHCHEM, BOAHEM YHM MOBiTpsM. BimHocHa ryctuna
BH3HAYA€ETLCSI SIK YACTKA Bil AUICHHSI BiIHOCHOI MOJIEKYJISIPHOIL
MacH rasy Ha BilHOCHY MOJICKYJISIDHY Macy BilllIOBiTHO KHCHIO,
BOAHIO YM ITOBITPSI:

_ M, (Pe1OBHHM) M, (peoBunm)

M, (pevoBuHH )
Do, 2 3 Dy, = 2 » D

ToB. — 29 y
3BiicH MOXHa OOYHMCIMTH WIYKaHY BiIHOCHY MOJIEKY/SIDHY
Macy rasy:

M, (pe4oBUHH) = 2DH2 = 321)02 =29D,, @)

3anaya. BusHauuTH MONEKYNSIpHY OpMyNy TIasyBaTOro
ByIJieBOAHIO, sIKHH MicTuTh 80 % KapGoHy. BimHocHa ryctuHa
BYTJICBOAHIO 32 BOXHEM CTAHOBMTL 15.

w(C) = 80 % = 0,8
Dy =15

wC)y=? nH)=? |
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ITepuuii cnoci6. Hacammepen BU3HAYHMO BiTHOCHY MOJIEKY-
JISIPHY Macy BYITIEBOAHIO 3a dopmynoio (2):

M, =2.15 = 30.

3a ¢opmynoio (1) Bu3HAUYMMO KimeKicTh atomiB KapGony i
linporeny. OCKiNbKH —CNONYKa — BYIVICBOAEHb, TO 4YacTKa
INinporeny cranosuts 100 % —80 % = 20 %:

(C)_o,s 0_y  wH) - ,130 6.

Otxe, B MONEKyni ByIIeBOAHIO Ha nsa atoMu KapGony
npunanae 1wicTe atoMiB Iinporeny. @opMmyna ByIJIEBOTHIO
C,Hg, BinHOCHa MonekynsipHa Maca 30.

Bianosins: ¢popmyna syrnesonnio C,Hg.

Apyauit cnoci6. TIpunmycTHMO, 1O B MOJEKYJi BYIVICBOIHIO
MicTuTECsl X atoMiB KapGony Ta y atomis Timporeny. Maca x
atomiB Kap6oHny cranoButh 12x, a y atomiB limporeny — ly.
Macn KapGOHOBHMX i TiIPDOr€HOBMX AaTOMIB BIIHOCSATBCSI MiX
coboio, sx 80 mo 20.

12x:y = 80:20; xy-ﬁg 20 x:y=6,6:20.

ITepexonmsran oo LTHX YmCcen, nmpmo obunaBa WieHH BiIHO-
LIEHHSI Ha HaMEHLIMI i3 HUX:

x:y=1:3.

Orxe, B MOJNeKyi ByIJIeBOAHIO Ha oquH atoM Kap6ony npu-
nagae Tpu atomH linporeHy; Tak 3BaHa Haiinpocrimia ¢opmyna
crionyku — CH;. IIlo6 BH3HAYHTH CIPABXHIO MOJIEKYSIPHY
dopmyny, Tpe6a BH3HAYHTH BITHOCHY MOJICKY/ISIDHY Macy CIo-
Jnyku 3a ¢opmynolo (2):

M, =2.15 = 30.

Ockinekn M, (CH3) = 15, 1o HaiimpocTitny dopmyny Tpeba

MOABOITH: 1yKaHa ¢opmyna ByrnesomHio C,Hg.
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§ 33. IOJIMEPH

Cknan i Oymosa noniermneny. Monexkymn eTWIeHy 30aTHi
BCTYTIATH B PEaKiilo CIIONyYEHHSI MiX c06010, YTBOPIOIOYH JOBTi
JIAHIOTH 3 BHCOKMMH 3HAYCHHSIMH MOJICKYJSIDHHX Mac. Y
pe3ynbTaTi peakilii yTBOPIOETLCSI TaK 3BaHUI nosimep.

Flpouec nocnigoBHOro CHONYYEHHS MOJIeKyn
HU3bKOMOJIEKYNSIPHOI Ppe4YOBUHU 3 YTBOPEHHAM BU-
COKOMOJIEKYNISIPHOT Ha3UBaETbCH MnoJiiMepu3alicio
(Bin rpew. nosni —uucneHHuin, Gararo, i mMepoc —
yacTuHa).

VHacninok noniMepH3zalii €THIEHY YTBOPIOETLCSI TIOJMEp
CTHJICHY MOJIieTHJIeH:

AGO y CKOpPOYCHOMY BHTJISIAI:

Emwnen TlomieTwren

Peaxuist BinOyBaeTLCsl 32 MIABHILICHMX THUCKY i TeMIlepaTypH
Ta 3a HAsSIBHOCTi KaTajizaTopa.

BuxinHi HU3LKOMOJIEKYJISIDHI PEYOBHMHH HA3MBAIOTLCSI MOHO-
mepamu (Big rpeu. mono — opnuH). ETHIEH — MOHOMep y peak-
Iii momiMepH3alii.

Y cTpykTypi moniMepy MOXHA BH3HAYMTH (DparMEHTH, 1O
TTOBTOPIOIOTLCSI MO BCilf JOBXMHI JIAHIOTA, Y IONIETWICHI 1ie
rpymi — CH,— CH, —. Taxi rpynu aToMmiB, 110 IOBTOPIOIOTh-
Cs1 i CTAHOBJISITL OCHOBY XiMiYHOI OYyIOBH TTOJIMEPHOIO JIAHLIIO-
ra, HA3HBAIOTLCSI MOHOMEPHUMIL AQHKAMU.

Yucno n y ¢dopMyni nonimMepa, 110 IOKa3ye, CKiIILKH MOHO-
MEPHHX JIAHOK CIIOJTyYA€ETLCsI, HA3HUBAETLCSI Crmynelem noaimepu-
3ayii.
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MonoMepHa JiaHKa

|
nCH, =CH, - (—CH, —CH, —),

Monomep Ionimep |
Cryninp nosimMepu3altii

¥ Maci noniMepy € MOJIEKy/IH AOBLII if KOPOTINI, 3 BHLIUM i
HIDKYUM CTYINICHSIMH TIOJiMEpH3allil, BiIMOBiAHO 3 OUILLIOKIO i
MEHLIOK MOJIEKYJSIPHHMH MacaMH. ToMy 3aBE€HO TOBOPHMTH
NIPO CEPEOHIO MOJIEKYJISIPHY Macy TOJiMepy.

BaacruBocti monierwneny. Ha potuk monietmnen Hibu
MacHuUH, Haranye Teepauii mapacid. ITpuymnHa 1BOro — noni6-
HIiCTh ckiamy i XiMiyHOI OynOBHM LMX pedyoBHMH: mapacdiH Haje-
XHTh 10 BHMX ByrIeBoaHiB (C,g— Cys), y iioro cTpykTypi, sIK
i B CTPyKTypi moJieTHneHy, NoBTOPIoIoThCs1 rpymun — CH,—.

IMonieTnneH — TBepaa peyoBHHa GLIOro KoJbopy, aje Jerko
3a0apBITIOETECSI B Pi3Hi KOJNLOPH, HE TOHE y Boai. IlnaButhes y
mexax 102—105 °C a6o 125—137 °C, 3anexHo Bin criocoby
NOOYBaHHSI TOJIIMEpY.

[Tpouec nnaBneHHs MoniMepiB Mae CBOI OCOGIMBOCTI, 3y-
MOBJICHI B3a€EMOZI€I0 MiX MOJICKYJIAMH, 1[0 MAalOTh 3HAYyHY JOB-
XHHY. Y TIpolieci HarpiBaHHSI B PO3IUIABJICHHIT CTaH NEPEXONSTD
HacaMIiepel KOpOTIli MOJICKY/IH, TOTiM — JOBLIi, TOMY Y TOJi-
MepiB LIMPOKMI iHTEPBWI TeMIEpaTyp IUIABJICHHS, a HE TOYKa
TUIABJICHHS], SIK Y HH3LKOMOJICKYJISIDHUX PEYOBHH.

Y posmnanneHoMy CTaHi TONIETIVIEHY MOXHA HagaTH Gyab-
Kol (opMH, 10 36epira€TLCs MICHAsI OXOJIOMKEHHS TOJMEpY.
Taka BIacTHBICTL HA3HBAETLCSI MEPMONAACUMIICINO.

® [Ipurapmaifre, 1[0 TaKC TUIACTHIHICTD.

[MonieTinexn — noponi MiuHMit Matepian. ITniBKy 3 mosieTH-
JIeHY MOXHAQ 3irHyTH, 3iM’SITH, ane Baxko posipsaTtu. IlomieTn-
JICH He TIPOBOOMTDL CJICKTPHYHOIO CTpyMy. BiH cTiiikmii mporn
Iii KICIOT, JNyTiB, 6GPOMHOI BOAH, PO3YHHY NMEPMAHTAHATY KATilO
I THM caMHM Haraaye HACHYCHI BYIVICBOIHI, O SIKMX, BJIACHE, i
HAUJICXKIITDL 32 CBOEIO XiMIYHOIO OymOBOIO.

Jabopamopna poboma 7

O3HalloMneHHs 3i 3pa3kaMu BUpOGIB i3 nonieTuneHy

PosrnsaHeTe BUAaHi BaM  3pa3ku  MNONIETUNEHOBOI MNIBKWU,
EMHOCTEN’, i30NALIMHOro NOKPUTTS ANS €NeKTPONpPOBOAIB TOLLO.
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Bunpobyiite MaTepian Ha AOTUK, HA NNACTUYHICTb, HA MILHICTb.
LLUmMaTo4OK nOMi€TUNEHY HarpiiiTe Haz nonyMm’sM  CrnupTiBKMU,
3MiHITL ioro dopMmy, oxonopgite. MoBTopiTh Wel gocnia. Mpo wo
BiH CBiAYUTL?

Moknafith WMaTOYKU nonieTuneHy B npobipku 3 po3yuHaMU
KUCNOTU, Nyry, NepMaHraHaTy Kanio. HYu Bsaemogie nonietuneH is

UMMU peHOBUHAMU?
3pob6iTb BUCHOBOK NPO NAAaCTU4HI BNACTUBOCTI U XiMi4HY aKTUB-

HICTb nonieTuneHy.

3acrocysanns nojieTwjieHy Ta iHmmMX nonimepis. BiacTuBocTi
ToNieTIICHY 3YMOBIIOIOTEH Ioro wmpoke 3actocyBaHHs. 1li maHi
HaBefeHi y Tabnuui 6 (quB. TaKoX Manl. 24).

Tabauys 7. BAAaCTHBOCTI i 3aCTOCYBAHHA NOJiETHIEHY

BracruBocTi Tanmysi 3acTocyBaHHS

Ximiyna cTiiKicTb Buroroninernist geraieit armaparis, 1O
[PAIOIOTh B arpeCHBHOMY CEpPEIOBHIL;
BUTOTOBJICHHSI TapH IJIsi 30epiraHHs
XIMIYHO arpecCHBHMX PiIAH; BUTOTORICHHS
Iocyly Ta BOXOTIHHHX TpYyO,
AHTUKOPO3IMHUX ITOKPUTTIB

Bomo- i rasonenpo- | BHTOTOBJICHHS MaKyBaILHHX MaTepialiB,

HHKHICTD IUTIBKH JUIA TEIUTHLD
Esrexrpoizositiiiii Buroroniieits i30JSIUITHIX MaTepiamiB LIt
BIIACTHBOCTi CJIEKTPHIIIONO IPOTY

[I1o6 HagaTH TMOJiMepy MOTPIGHNX eKCIUTyaTallifHUX BIACTH-
BocTell, TO6TO INEePEeTBOPUTH IOro Ha IIACTMACY — MaTtepiai, 3
SIKOTO MOXHA BHTOTOBJISITH Pi3Hi BHpOOH, OO MONIMEPHOI Macu
Io6GABISIIOTL CrieliaibHi peyoBuHN. Hampuknan, 3aBasiku naac-
mughixamopam TBepAMii TONIMEpP NEPETBOPIOETLCSI HA €JIaCTHY-
Hui Matepia. IIo6 3pobuTH IUIACTHYHY Macy IOpyBaTolo, IO
Hel IoJaloTh PEYOBHHH, B PE3yIbTATI PO3KIANAHHSI SIKHMX BHIi-
JSTIOTLCSL TA3H; TAKIM YMHOM BHTOTOBISIIOTL minonaacmu. Jiysi
MiABHILICHHSI TCPMO-, CBITJIO- i XiMiUHOI CTilfKocTi I06aBIsSIIOTh
cmabinizamopu it anmuokcudarmu, 1Jist 3006apRICHHST — niamenmi,
106 3armobirTH HACICKTPH30BAHOCTI — a/umucmamuii; y TUacT-
MacH BBOISITb TaKOX /anoenioeéayi — KBapll, Kpeiay, BOJOKHA
TOLIO, SIKi 3HIDKYIOTL BapTiCTh Martepiany i IOJIMyIoTh HOro
MEXaHi4YHi BIACTHBOCTI. 3aBASIKM Pi3HHM noOaBKaM 3 TOro ca-
MOTo TOJiMEepy MOXHAa BHPOONSITH pi3HiI 32 BIACTHBOCTSIMH
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Man. 24. 3pa3ku BHpPOGiB 3 MOJETHIEHY

MaTepiayi, a 3 HUX BHTOTOBJISITH Pi3Hi BUPOOM, HampHKiIan Ae-
TaJli KOHCTPYKLiH i B3yTTSI.

ITnacTvacu Hanexarb OO HAMBAXIMBIIUMX CYYaCHMX Mare-
piajyiiB, 1O 3aCTOCOBYIOTbCSI B TEXHilli, CUIBCBKOMY Trocriogap-
cTBi, mobyTi. lle 3yMOBIEHO THM, 110 BOHH MalOTh BIACTHBOCTI,
3aBASIKM SIKUM IX BUKOPHCTAaHHSI € €KOHOMIYHO BHTIHHHM. Jlo
HUX HaJleXaTbh: HM3bKa TYCTMHA (JIETKiCTb), XiMiYyHa CTiMKiCTh,
HH3bKa TETUIONMPOBIIHICTh, MOXJIMBICTb 3a0apBIIIOBaHHSI, BHCOKI
ONTHYHI SIKOCTi, @ TAKOX MOXJIHBICTh 3MiHIOBATH 1Ii BJIACTHUBOC-
Ti B LUMPOKUX MeEXaX yepe3 3MiHy CTPYKTYpH ITOJiMepiB.

3HayHi JOCTOIHCTBA IUIACTMAC TIOJNSITAIOTh Y TEXHIUHil i
TEeXHOJIOTiYHili TPOCTOTi BHrOTOBJIEHHSI BHPOGIB, MaJIOBiIXil-
HOCTI MeToAiB HOOYyBaHHS i nepepobKH, HU3LKiii €eHEPTOEMHOCTI
LIMX TPOLIECiB, a 3BiACH — BHCOKiil NMPOXYKTHBHOCTI BUPOOHHII-
TBa.

ExcrunyarauiiiHi HeloNiKy IUIacTMac TOB’sI3aHi NEPEBAXHO 3
IXHBOIO HM3BKOIO TEPMOCTIHMKICTIO, TOPIOYICTIO, KPHXKICTIO.
BukopHcTaHHsS NOJETWIEHY, HanpHKiIal, o6MeXyeTbcsl iioro
HH3DLKOIO TEMIIEPATypoIO TUIABJICHHS.
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® 3 gkuMu mepeBaraMM i HENONIKAMM IUIACTMACOBMX BHpPOGiB BH
3ycTpidayiMcst y mpoiieci ix BuxopuctanHsa? HasemitTe mpukiIagu.

Jyxe Gnu3bKuii 32 BIACTHBOCTSMH O TOJIETWIEHY NOMINpo-
minen. OparMeHT NAHLOra LBOTO MOJMIMEPY MOXHA TPEACTABH-
TH TaKOIO CTPYKTYPHOIO (hOopMyJIolo:

(—CH, —CH — CH, —CH —CH, — CH —),
|

|
CH, CH, CH,

® 3a (parMeHTOM MOJIEKYIM IONIMpPOMUIEHY BH3HAYTE MOHOMep,
MOHOMEPHY JIAHKY ITOJTiIMEpy, HAIMILITE CTPYKTYPHI (hOPMYIIH.

3 MNONMpomnieHy BHIOTORMSIIOTh HETali MAaLUMH, TPyoH,
TUTiBKY, puGOJIOBHI CciTKH, 1o6yToBi BUpo6H, BonokHa. Henormi-
KOM LIi€l IUIACTMACH € YYTIMBICTh AO CBIiT/Ia, KHCHIO, KPHXKICTb
Ha XOJIOMi.

Sxio B MONEKyJi eTwIeHy 3aMiHMTH ofMH atoM [imporeny
Ha atoM Xiopy, MatuMeMo xoposiHin CH, =— CH (3a Ha3Boi0

Cl
pamukana sBiHiny CH, = CH —). 3 xuopoBinity mo6yBaioTh
nonimep moaixaoposinin: (—CH, —CH —),.

Cl
[TnactmMacH, BHpOGNICHI Ha OCHOBI MOMIXJIOPOBIHUTY, BHKO-
PHCTOBYIOTD SIK 3aMiHHHMKHM IIKipH, 3 HHX BHTOTOBJIIIOTH ra3o-
Ta BONOTiHHI TpyOM, TexHiuyHi BonokHa. Lli Matepiamm criiiki
TIPOTH Ail KHUCJIOT, JIYTiB, JIETKO 3a0apBiIOIOTECSI, Pa3oM 3 THM
BaXKO 3aropstioThCsl i MalOTh 3[ATHICTh A0 CaMOTACiHHSI.

® SIki RIACTUBOCTI, HA BAlly AYMKY, 3YMORTIOIOTH BHKOPHCTAHHS
ITOJIIXJIOPOBIHUTY IS BUTOTOBJICHHS JIIHOJIEYMY?

VHiKanbHi BJIACTHBOCTI Mae ToJiMepHHit MaTtepian TeduioH,
sIKHii no6ysaloTs 3 Terpadayopetuneny: (— CF, —CF, —),.

3a ocoGnuBy XiMiYHY CTIilMKicTh HOro Ha3BaiH «OPraHiYHOIO
IUIaTHHOIO». BiH He PO3UMHSIETHCS Hi B «APCHKii BoAi» (CyMilu
HITPaTHOI Ta XJIOPHUAHOI KHCJOT), Hi B OPraHiYHMX pPO3YMHHH-
Kax, CTiHKMil NpOTH XOJNOAy if HarpiBaHHs, HEOTPYIHMWH, CBiT-
nocTilikuii. 3aBASKM LMM BIACTHBOCTSIM 3 moJiTeTpadayopeTu-
JICHY BHMTIOTOBJSIIOTL HETajlli MAlUMH i TPWIANiB, amapatiB, 1O
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MpaLIoOIOTh Y XiMiYHO arpeCHBHOMY CEPENOBHIII Ta y Xap4oBii
TPOMHCJIOBOCTI. 3 MOGYTOBHX BHpPOGIB BaM 3HaiioMi CKOBOpPOIH
i XacTpyni 3 aHTHNIPHTAapHUM Te(JIOHOBUM ITOKPHTTSIM.

3aBfaHHA Onsi CAMOKOHTPOIO

194. IIIo Taxe momomep? ITomimep?

195. Pcaxmist mosliMepH3allii HAJIEXHUTD JIO THITY

(1) obminy; (3) npueTHAHHS;

(2) 3aMileHHs; (4) posxiany.

196. Cepemisa MOJICKYJIApHA Maca MONICTHICHY, SIKIIO H CTAHOBHUTD
1000, mopiBHIOE

(1) 14000; (3) 56000;

(2) 30000; (4) 28000.

197*. IlosicHiTh, YOMY CTHJICII B3aEMOXi€ 3 OPOMHOIO BOIOIO, a
ITOJTi€TIIICH — Hi.

198. Po3kaxiTh Ipo 3aCTOCYBAIIHS IOJICTIWIEHY B IOOYTi.

199. ITomieTICHOBI IMAKCTH BUIOTORISIIOTLECSI MCTOIOM 3BapIOBaH-
Hs1. SIKa BIACTUBICTD MONIETWICHY MPH LBOMY BHKOPHCTOBYETHCS?

200. YuM Bifpi3HMIOTHCS IUIACTMACH Bill RITacHe nosiMepiB? 3aBas-
KH YOMY 3 TOJIETHJICHY MOXHA BHPOOJISTH i IUIBKY, i rmocyn?

§ 34. BEH3EH !

Cknan i OymoBa mosiexyiau. BeH3eH Mae cxian MOJIEKYJH
C¢Hg i Hanexutn [0 TpynmH apomamuunux 6yaneéodnie. 1ls
Has3pa, SK i GaraTo iHUIMX B OpraHiyHii Xximii, cxyasacsl icTo-
PHYHO, OCKUILKH Teplui 3 JOOYTHX CMONYK L€l rpymu cripaBii
MaJTd TIPHEMHMI 3amax.

BynoBa Monekynu GeH3cHy 6araTo poKiB CTAaHOBHJIA Teope-
THYHY TpoGsieMy, XONHA i3 NMPOMOHOBAHHMX CTPYKTYPHHMX Gop-
MyJ HC BilMOBiIIA BIACTHBOCTSIM PEUOBHHI, LIO CIIOCTEpira-
JIMCSI BYSHHMH B JlabopaTtopii.

CripobyiiMO i MH 3amHcaTH CTPYKTYpHY dopMyiy Li€i crio-
JIYKII, HOAEPXYIOUH YOTHPHBAUICHTHOCTI aToMiB Kapbony. Mox-
JIMBi, HATPHKJIAK, TaKi BapiaHTH:

CH,=CH —C=C —CH =CH,
CH=C —CH, —CH, —C =CH

1
3a cTapolo HOMCHKIATypolo — Gen3ont. TlpunyckaeTnes BxkuBaHHsA 000X
1a3B.
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Arne ui GhopMyaH BHSIBISIIOTLCSI HEMPHUHHSITHUMM, OCKUILKU
XiMiYHi BlacTHBOCTI GEH30JIy CBiIYATh NMpPO PIBHOLIHHICTL ATO-
MiB KapboHy, a B HaBeneHHX (opMynax omHi aTOMH 3B’s13aHi
TPOCTHMH, iHLUi — KPATHHMII 3B’SI3KAMII.

Y 1865 p. (yepe3 40 pokiB micisi BU3HAYECHHSI €JIEMEHTHOTO
cxiany 6eH3eHy) HiMeubKuii yueHmii A. Kekyne sampomoHysas
dopmyny, 1o Haiikpauie BimoOpasuaa piBHOLIHHICTL i aTOMiB
Kap6ony, i atomiB Iimporeny:

i
C
H—?é \|C|:—H
H—C C—H
\(l:/
H

IMpote i wst opMyna HEMOBHICTIO BIATIOBIAE peanbHiil
CTPYKTYpi Monckymn OcH3eHy. Ilicast 3’sicyBaHHSI CIEKTPOHHOI
OynoBIl MOJICKYH 6¢H3CHY (hOpMYITy TTOYATH 3aITHCYBATH TAKHUM

YHIHOM:

Maerncsi Ha yBasi, wo atomn KapGony
PO3MILLYIOTLCSI B KyTaX LUECTHKYTHHKA i CIlo-
nyyeHi 3 atomamu [inporeny. Kinbue Bcepe-
OHHi LICCTHKYTHHKA TIOKa3ye, 110 B MOJEKYIi
iCHye cniJIbHA 1CCTHENICKTPOHHA XMapa, YTBO-
PCHA  CJICKTPOHAMH, HANAHHMH Yy CIIUIbHE
KOPHCTYBAHHSI 1IICTbMA KapOOHOBHMII aToOMa-
Mar. 25. Macu- MI (IO OTHOMY CJICKTPOHY KOXHHM aATOMOM).
Ta6lla MOAENb MO- 3p’si3kit Mk aromamin  KapGony He e
NeKynH Genacity TPOCTIIMII YII TMOABIITHHMII B YHCTOMY BHIJISI-

ni. Yepes 1ie 6CH3CH HC HAJICXKHTD Hi 10 HacH-
UCHIX, Hi 0 HCHACHYCHIX BYIJICBOAHIB, a € MPEACTABHHKOM
HOBOI TPYITI — apOMATHYHIX BYIJICBOAHIB.

Jlns mo3HauyeHHs! MoJCKyn OeH3eHy HaiivacTilie Kopc-
TyloTLest popamynoro Kekyne, mam’sitaroun mpo il HeIOCKOHA-
JCTD.
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KEKVIJIE
®PIJIPIX ABIYCT
(1829—1896)

Himewmskuit ximik. ITpaui BueHoro crpus-
JIH CTAHOBJICHHIO TEOPETHYHHMX OCHOB Opra-
Hiynoi XiMii. BHCIIOBMB JQyMKYy TIpO YOTHpH-
BateHTHiCT aroMiB KapGoHy Ta iX 3MaTHICTB
CIOJIYYATHCh MiK c00010, YTBOPIOIOYM JIaH-
IIOTH.  3ampoIIOHYBAB LMKIYHY ¢hopMyITy
Genseny. CHHTE3yBaB HH3KY OPTaHiYHHX CIIO-
JIYK.

@i3uyni BAACTHBOCTI., 32 CTAHOAPTHHX YMOB GeH3eH — pi-
nuHA 3i cneundiyHuM 3anaxoM, 4, = 80 °C, y Boai npakTuyHO
HEPO3YHHHHI{, X04Ya € PO3YMHHHKOM 0araTboX OpraHiYHHX pe-
YOBHH. Y LIbOMY MOXHAQ IICPCKOHATHCSI HA JOCIiMi.

B onny npo6ipKy HameMo 6¢H3eHy, B iHury — soau. Jona-
MO B oOMABi NpoGipKII MO KiIbKa Kparnenb XHPY i 360BTaEMO ix.
XKup pozumHsieTbesl Y GEH3CHI, ale CIUVIMBAE HaJ BOAOI.

BenseH otpyiiHmii, ToMy moBoguTHCS 3 HMM Tpeba myxe
obepexHo.

Ximiuni BracTuBocti. Y cxnani 6eH3eHy 3HauHmii Bmict Kap-
60HY, TOMy Ha IOBITpPi CIIOJIyKa FOPHTh KiITTSIBUM ITOJIYM’SIM, a
B KHCHi 3ropsi€ TIOBHICTIO:

2C¢H, + 150, —» 12CO, + 6H,0

3aBOSKM CHbHII CNCKTPOHHIIT XMapi, 1o cTabimizye OeH-
3CHOBC SIAPO, OCH3CH BMSIRIISIE CTiHKICTh MPOTH Aii OKMCHMKIB, HE
3HEOApPRIIOE PO3UYMH NMEPMAHTAHATY KaJlilo, SIKIO CYMilll IIbOTO
po3unHy 3 6eH3eHOM 360BTaTH Yy mpobipui. Ilum GeH3eH Hara-
Ilye HACHYEHi BYIJICBOMHI.

SIX i HacHYeHi BYTJICBOAHI, SH3eH BCTYnMae B peakiii 3ami-
IMIEHAA, BHACTIOOK Yoro atoMu [inporeHy Mc.KyTb 3aMiCTHTHCS,
HaNpUKIAL, Ha atoMu XJopy:

H — H
HC CH. | sar)  HC cCl
flci—a - + HCI
HC CH HC CH
H H
XnopobeHseH
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Hirpatia kucora (3a nasniocTi cymbhaTHoi KHCJIOTH) pearye 3 GeHseHoM
332 TAKOI0 CXEMOIO:

__*_M_ﬁ_k CH _No,
Odﬁ”“ g HCF | c
"""" = = HeN, ~cn
CH
Hirpo6ensen

3na>xzuoqu Ha (bopma.nmy HCHACHYCHICThL cKnany GeHseHy,
MOXHA TPHIYCTHTH, LIO BiH BCTYTA€ B peakilii NPHEAHAHHNA, SIK
€TWICH i alleTWIEH.

VY npo6ipky 3 GeH3cHOM H06aBMMO TPOXH 6pomMHOI BOIM i
cyMiur 36oBTaeMo. BpomHa Bona He SHCGaPBJHOGTBCSI, 6pom ne-
PEXOIMTDb Y BepXHil wap. OTxe, peakuiss He BinbGyBaeThCsI.

[TopiBHSIHO 3 HEHACHYEHHMH BYTJIEBONHSIMH, IUISI SIKMX Xa-
PAKTEepHi peakuii NMpHENHAHHS, GEH3CH BCTYNae B Li peakuii y
3HAYHO JXKOPCTKIlUMX yMmOBaX. 3a HAsBHOCTI KaTajlizaTopa IO
MOJIEKY/IH GEH3CHY NMPHEMHYIOThCS LCTh aTtoMiB Timporeny:

H H,
H CH [xar.] H, CH,
+ 3H
HC CH 2 H, H,
H H,

Lluxorekcan

HoGyra crioslyKa IHKIIOreKcall HAIEKHTh JI0 IPYITH BYITIEBOJHIB, 10 HA3H-
BAIOTECS LMKIIONapadiHaMy.
TMpuxnagu KX uMKIonapadinis:

CH, H,C CH, CH,
H,C CH,
H,C CH, H,C CH, H,C CH,
Luxonponan LuxnoGyran Luxnonenran

Orxe, GeH3cH BCTymae sIK y peakuii MpHENHAHHS, Tak i B
peakuii 3aMilCHHSI. Hpnqomy peakuii NMpHEIHAHHSI y HLOTO
BiIOYBAaIOTLCSI BaX4E, HIX Y HEHACHUCHHX, a 3aMilCHHS — JIeT-
e, HDX y HaCHYCHHMX BYricBoaHiB. Taka moBeniHka GeH3eHy
3YMOBJICHA CJICKTPOHHOIO 6yNOBOIO 1Or0 MOJEKYIH.
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3acrocyBanns. BeH3eH € BHXITHOKI PEYOBHHOIO VISl CHHTE3Y
BEJIMYE3HOI KiIbKOCTi OpraHiyHuX peyoBHH. Cepen HHX — 6ap-
BHUKH, JIIKAPCHKi TperapaTy, Taxydi peYOBHMHH, TONIMEPH, OT-
pyTroxiMikaTH, BUGyxosi peuoBHHH. BeHsen — Ga3zoBa cHpoBHHA
IUIST TIPOMHCJIOBOTO OPTaHIYHOTO CHHTE3Yy. BHKOPHCTOBYETLCS
BiH i SIK PO3YHMHHHK.

3aBaaHHA O CAMOKOHTPOJIIO

201. Yomy crpyktypy Oemsery 6yno 3’sicoBano JIMINE uYepes
40 pokiB micis iforo BiIKpUTTS?

202. TTosicuith ymoBHicTb dopmynu Kekyne s Genseny.

203. 3a XiMIYHUMH BIACTHBOCTSIMM OCH3CH HE HAJCXKWTH Hi [0
HACHYCHUX, Hi IO HCHACHYCHHX BYIJIeBOAHIB. Yomy?

204. TlopiBusiite BiacTHBOCTi GClI3EIly 3 RIACTHBOCTSIMU HACHYE-
HUX | HCHACHYCHMX BYIJICBOJIHIB.

205. CriiikicTe 6eH3¢HOBOTO SJIPA MTPOTH OKMCHHKIB MMOSICHIOETHCS

(1) Bucokum BMmicrom KapGory B Monekyiri;

(2) enexTpoHHOIO GYIOBOIO MOJICKYIIH;

(3) arperatHum craHoM 6eH3zeHy;

(4) HasIBHICTIO MOJBIITHIX 3B’ SI3KiB.

206. Ha max. 26 306paxeHo
nosyM’st 6ensenly, Metany it eTuie-
Hy. SIke 300paxeHHS BiIIoBigae
Koxc_Hil‘& 3 peuoBuH? Bixnosigp mo-
SICHITD.

207. st pobyBaHHs 2251 Xio-
pobenizeny Tpeba BUTPATHTH XJIOP
. ob’eMoM (1. y.)

) ) (1) 22,4 n; (3) 67,2 =m;
Man. 26. Topiniist ByrJieBoanin (2) 44,8 n; 4) 11,2 n.

208*. Pecaxitiss GeHseHy 3 XiIo-
POM MOXC BiIOYBaTHCS JIO IOBHOTO 3aMilleHHsl atomiB [igporeHy Ha
atoMu XJtopy. Y pesyinTaTi YTBOPIOETLCS CIIOJNyKa IeKcaxiopobeH3eH
cxnany CgClg. Crraitits cTpyKTypHy (opMysty L€l CIIOIYyKH Ta piB-
ISTHIIST 3a3HAYCIIOl PeaKilii.

209*. SIki 3 HaBeACHIX CIOJYK IUICKATDL 10 HACHYCHHX, HEHACH-
YCHHX, apOMATHMHHX CIIOJIYK:

CeH);, CgHg, CHsCl, CH,y, CoHNO,?
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§ 35. IIOHATTS ITPO XIMIYHI 3ACOBHA
3AXHUCTY POCJIIMH

OIielo 3 BaXJIMBHX TaIy3cii 3aCTOCYBAHHSI TOXITHMX OcH3eHYy €
CUILCLKE TOCIIOMAPCTBO. TYT BHKOPUCTOBYIOTBHCSI PCUOBHHM, IO 3aXH-
1[AI0Th POCHHH Bijl KOMaxX-IIKIIHHKIB, MMapasHTHIHUX Tpubis, Oyp’s-
HIiB — necTHumau (Bifl JiaT. pestis — 3apasa i caedo — ybusaio). Pos-
[JISTHEMO HAMITPOCTIL 3 HHX.

® 3’gcyifre 3a CIOBHUKOM, IO Take 2epbiyudu, 3004udu, @yHeiyuou,
incexkmuyuou.

SIkmo cymiir 6¢H3CIy i XJIOpY OCBITHTH YJIBTPadioleTOBUM I[IPO-
MIiHHSIM, TO BiIOYBAETHLCS PEaKIlis MPUEAIAaHHS aToMiB XJIopy g0 GeH-
3CHOBOIO SIPa i YTBOPIOETHCS CIIOJIYKA IeKCaXJIOPOIMKIIOreKcaH, abo
IIPOMICJIOBA HA3Ba — IEKCAXJIOPaH:

Cl
N _/
CH
l ” OCBITJICHHST H/ \Cl
HC TR Cl\c|: (|:’H
\CH/ H” \C/ el
Cl/ N
H

Il criosyka IMPOTSATOM TPHUBAJIOTO Yacy BMKOPHCTOBYBAJIACSI ITPOTH
6aBOBIIMKOBOrO JOBIOHOCHKA, ajle, 3BaXaloYd Ha TOKCHIHICTB, 11 BH-
KOPHUCTAIHST OCTAHIIIM aCOM CKOPOYYETHCS.

IMpoaykr 3amimienist Beix Iectd aroMiB [igporeHy Ha aToMH
Xiopy — rekcaxyiopo6eri3eit — BHKOPHCTOBYETLCS TSI TIPOTPYIOBAHHS
(3He3apaxKeHIst) HACIHHS 3CPHOBHUX KYJILTYP II€pel BHUCIBaHHSIM Y

[PyHT.

Cl

C
a—c” Xc—q

Cl—C\C ¢C—Cl
|
Cl

Lc maitripocTilii 3 OTPYTOXIMIKATIB, MOXUIIHMX GeH3cHY.

Cepejr 3ac006iB 3aXHCTY POCIMII € PEYOBMHH, IO HAJIEXATh IO
PI3IIIX KJIACIB OPraHiMIliiX CIOJIYK 1 MAIOTh CKJIAJIy OYIOBY MOJEKYIL.
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OJIEKCAHJIP BACHJIbOBHY
KIPCAHOB
(1902—1992)

YxpaiHchkuit XiMik-oprauik, axagemik. Ilpa-
IpoBaB y JIHiNpPONETPOBCEKOMY MeTaTypriliHOMy
IHCTHTYTi, OYOMIOBAaB IHCTHTYT OpraHiYHOI XiMii
AH Vkpaiuu.

OcHOBHI HAayKOBi Ipalli CTOCYIOTBCA XiMii doc-
(op- Ta cynspypopraniuiux cnonyk. Huska no6y-
THX T HOro KepiBHHUTBOM PEYOBHH BHKODHCTO-
BYIOTEKC B CUIBCBKOMY TIOCIOZAPCTBi SK MECTH-
IIHIH.

Hanpuxnan, mis suumenns Gyp’suiB y mociax 3CPHOBMX KYJIBTYD
BHKOPHCTOBYETBCS CriotyKa 2,4-J1 (TexHiYHa Ha3Ba):

HC=—CH
C1—C C—O—CH,—COONa

hc—c\
Cl

Ho xiMiYHHX 3ac06iB 3aXHCTY POCIMH CTARIATLCS XOPCTKI BUMOTH
OO iX Ge3reYHOCTI WISt JIOAMHYU i TBAPHH, 3aTAJIOM VIS HABKOJIMIL-
HBOro cepefoBuila. Ili croyku NMOBHMHHI JIErKO pO3KIAmaTHCS Ha
HCLUKIUIHBI PEYOBHHH, 106 MICJIs 3aKIHICHHS TePMiHY iXHBOI /il BOHH
He 3a6pYAHIOBAIM IPYHT i BOJXOKMM, He IMOTPAIULUIM B ixXy. Bukopuc-
TaHHA PEYOBHH Yy POJIi MCCTHIUAIB MOXJIHBE JIMILE 3 HO3BOJY JCPXKAB-
HHMX OpraHiB Harjsmy.

3aBaaHHA AN8 CaMOKOHTPONIO

210. SIxix mpaBit Ge3reKu CIIiI JOACPXYBATH, BHKOPHCTOBYIOUH
Pi3Hi XiMiyHi 3acobu y mo6yri?

211. Yomy, ma Banry AyMKy, He CJNii BHUKODHCTOBYBATH Ha npH-
canubHuX IUISHKAX HecepTHHIKOBaHI XIMIYHI 3acO6M 3aXMCTY POCIHH?

212. [ins 3ue3apaXyBaHHS 3¢PHOCXOBMIL Ta NPOTH (DUTOKCEPH BH-
HOIpamxy BHKOPHCTOBYETLCS 1, 2-muxioperan. Hamuumits crpykrypHy
bopmyity 1iei criomyku.

213*. SIK OTpYTOXiMIKAT BHKOPHCTOBYETECS CIIOJNYKA

CCl, = CCl — CCl =CCl,.

SIk, na Baury QyMKy, pearypaTMMe L crioyka 3 somaem? Hamu-
LITh PIBHSHHSA peaxilil.

214. CxapakrepusyifTe 3HAYCHHS XiMiTHMX 3acoGiB 3aXHCTy poc-
JIMH JUISL CUIECBKOTO IOCHONApCTBA. SIKi PEYOBHHHM BHKOPHCTOBYIOTBCS
3 LIi€I0 METOIO Yy Baiuiif MicLenocTi?
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§ 36. BBAEMO3B’SI30K I B3AEMOIIEPETBOPEHHS
BYIJIEBOJHIB

BuBYalouM ByINEBONHI, BH NMEpEeCcBiNYMINCS B iXHill pi3HOMa-
HITHOCTI, 3yMOBJEHilt 3maTHicTio atomis Kap6oHy yTBOpioBaTH
MOJICKY/H JiHiHHOI i UMKIiYHOI GyNOBH, CIIONYYaTHCSI MiIX CO-
6010 3a IOMOMOTOIO NMPOCTHX i KPATHHMX 3B’SI3KiB. A 1lle — yTBO-
PIOBATH TOMOJIOTiYHi PSAM Ta i30MEpH.

® Ha3ssits 3araibHi GOPMyTH rOMOJIOTIB MCTaHy, CTHJICHY, alleTWIe-
HY.

Hesnayna 3miHa cxyiany monekynn (Ha rpymy —CH, —)
CIPHYMHIOE TNOSIBY HOBHX BJIACTHBOCTEH y roMoJora, Tak caMo,
SIK HaBiTh HE3HAYHA 3MiHA NOPSAKY PO3MIlUEHHsSI aTOMIB TpH-
3BOIMTD IO YTBOPECHHSI i30MEpY, a OTXe, i MOSIBH HOBOI CIIOJYKH
3 NMPHTAMaHHHUMH iif BITACTHBOCTSIMH.

Y 1bOMy BHSIBNSIETLCS Aisi 3aKOHY 3aJIEXHOCTi BIACTHBOCTEI
OPraHiYHHX PEYOBHH Bil CKIamy i XiMi4HOI GYXOBH MOJEKYIL.

® Hapenith KOHKpETHI NMPUKIAMM L€l 3QJIEXHOCTI, ITATBEPALTE IX
DisHYHHMHM KOHCTAHTAMH PEYOBHH Ta XiMIYHHMH peaKIliMH.

IopiBHsiBUN 3aranbHi Gopmynu mapadiHiB, eTHIEHOBHX Ta
ALCTHICHOBHX BYIVICBOAHIB, BH IIOMITHTE, 1O 3a CKJIANOM I
CTIOJIYKH BilPi3HSIOTECS KiNbKicTIO atoMiB [inporeny B mMonexy-
nax. OTXe, MPHEAHYIOYH Y Bimuwervnooun linporen (peakuii
TiIPYBAaHHSI YH JETiPYBAHHS), MOXHA TEPEXONUTH Bill CIIONYK
omHiel Apynu mo cnonyk iHwoi rpynu. Ilpuxnan peaxuii meria-
PYBaHHSL:

1, Xar.

CH; —CH, —CH; + —>» CH,=CH —CH, + H,
IIponan IIponen

® 3a 10MOMOTOIO SKHX IEPETBOPEHD i3 METAHY MOXHA HOOYTH aLeTH-
JICH, 3 aueTWICHY — eTicH? Hamuuuite piBHAHHS peaxiriif.

i npuknamn CTOCYIOTLCSI B3aEMHHX NEPETBOPEHb HACHYe-
HHX i HEHACHYCHMX BYI7IeBOAHIB. PazoM 3 THM icHye 3B’s130K i
MK LHMMHM CTONyKaMH Ta GEH3CHOM. 30KpeMa, 3 alCTHICHY
MOXHa HOOYTH GCH3EH 32 TAKOIO CXEMOIO:
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H
HC H

HC H
H

1°, Xar.

3HC=CH

Orxe, 31 yci€l PI3HOMAHITHOCTI BYITIEBONHIB MK HHMMH
iCHY€e B3a€MO3B’SI30K, 110 BiIOHBAETLCSI Y B3AEMHHX IEPETBO-
peHHsIX peyoBuH. Lle BiAKpHBae BeMYE3Hi MOXJIMBOCTI ISl 1O~
GyBaHHsI 6araThboX LIHHHMX CIOJYK LUISIXOM XiMi4HOTO CHHTE3Y.

3aBaaHHsa 411 CAMOKOHTPOJIO

215. Cxiaiits GopMyJIH i30MepiB Ta KUIBKOX TOMOJIOTiB GyTaHy.

216. Hanuuuits piBHSAHHS B3a€MHUX I1€PETBOPEHDL PEYOBHH 3a CXe-
MOIO:

Hacuraeitit BymieposieHb < HeHacHueHMit Byr/ieBoJICHb

217. Hamuuuth piBHSIIHS Peakiiiif 3a cXCMOIO:
Hacuuenuit ByrjieBoacHb

ApoMatiuiumit Byrienofcts < HeHacHucHHit ByrJieBOACHb

218. YuM 3yMOBICHA CTPYKTYpHA i30Mepis HEHACHYCHMX BYIJIC-
poauis? HasemiTh MpUKIamH.

219. Hamuuits cTpyKTypHi (hOpMyJIH PEIOBHH HABEICHOIO CKIIAILY.
3rpynyifTe peyOBUIIH-TOMOJIOTH:

CgHg, CoH,, CgHyp, C4Hg, CHg, CoHg, CoHy, CioHp.

220. HapejicHi peYOBUHH €

(1) romostoramu; (2) isoMepaMu;

(3) ui i3oMepaMH, i FOMOJIOTAMM:

CH=C —CH;,4 CH; —CH, — CH,

CH; — CH =CH,.

221*. Harmuuuith piBIBIIILT PCakiliif 3a cXeMolo:

3pobiTh BHCIIOBOK PO B3AEMO3B’SI30K HEOPTraHIiYHUX i OpraHiqHHX
PEUOBHH.
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§ 37. IPUPOJIHI JKEPEJIA BYTJIEBOJHIB.
MMPUPOIHHUMU I'A3

Y npuponi BYIIIEBOIHI 3YCTPIiYalOTLCSI NMEPEBAXHO Y BHIVISIAL
MPHPOAHOTO rasy, HadTH, KaM’SIHOTO BYriuisl. € aBa criocobu
BHKOPHCTaHHSI LIMX TOPIOYMX KOMAJIWH: OOUH — Yy BUIVISIAI Ta-
JHBA, TOBTO SIK AXepena eHeprii, iHIIHIT — y BUIJISII CHPOBHHH
IUIs1 TofanbLIol nepepobkit. Ilepiunit crioci6 o3Hayae 3Buyaiine
CTITIOBAHHSI, APYTHI — 1i¢ OPTaHiYHHIT CHHTE3. 3 BYIVIEBOMHIB,
BHAUICHHX 3 Ha(TH, TIPHPOIHOTIO rasy i BYTiLIsl, MOXHA JOGYTH
GaraTo pisHHMX PEYOBHH, a 3 HHX BHPOOHTH lue GiTble KOpHC-
HHUX MaTepiamis.

[puponuuii ras, HadTa, Byrulsl HaleXaThb OO HEBIIHOBIIO-
BaHHMX NMPUPOAHHX pecypciB. Llst obcTaBHHA 3Mylye po3BimyBa-
TH HOBi POIOBHIIA i Pa3oM 3 THM EKCIUTYaTyBaTH BXE BiIKPHTI
TaKHM YHHOM, 1106 MAKCHMAJIBLHO BWJIYYATH 3 HUX KOMAIHHH i
PALIOHAILHO, 3 HAIGUILIIOK KOPHCTIO BHKOPHCTOBYBATH iX.

He Baxko 3posymiTil, 110 JouiibHILIE TigaaTH HadTy, Byrii-
751 i ra3 XiMiyHili mepepo6ui, HiX CHAIMTH iX y KOTENBHSIX,
NBHTYHAX, TIPOMHCIIOBHX i ITOOYTOBHX Teyax TOLIO.

® SIki anpTepHATHBIN JOKEPEIa cHEprii BaM Bizomi?

[cHYIOTDL pi3Hi MOMISIAI HA TMOXOMKEHHSI TOPIOYHX KOTWIHH.
SIX BBAOXAIOTb NMPHXIWILHHKH TCOPil OPraHiYHOTO TNOXOIKEHHSI,
TIOKJIAAH YTBOPHJIMCS i3 PEIUTOK BHMEPIHX POCIMHHMX i TBa-
PHUHHIX OPraHi3MiB, 10 NEPETBOPIIIMCS HA CyMillli BYIJIEBOAHIB
y TOBILI 3eMJi Mix Aielo GakTepiii, BICOKHX THCKIB i TeMmepaTyp
(man. 27).

3riHO 3 Tcopi€lo MIHEPAILHOTO (BYIKAHIYHOTO) TMOXOMKEH-
Hsl HA)TH, NIPHPOJHOTO Ta3y Ta KaM’SIHOTO BYTi/LIsl, Ha TepBic-
Hiil cTanii popMyBaHHSI TUTaHETH 3eMiIsi MCTATH CIIOAYYATIHCS 3
BYIJICLICM, YTBOPIOIOMH Kapbiau. ¥ pesyawtati peakuii Kap6inis 3
BOZOKO (BOASIHOIO TMApPOI0) Y IIHOHHAX TUIAHETH YTBOPIOBAIHCS
ra3yBati BYIJICBOAHI, 30KpCMa MCTAH i ALICTIVICH, a TIid BIUTHBOM
HATPIBAHHS, pagialii Ta KaTani3aTopiB 3 HHUX YTBOPIOBAIHCSI
IHLII CTIONYKH, 110 MICTATLCST Y HadTi. Y BepXHIX lapax JiTo-
chepi pinki HadTOBI KOMIOHCHTH BHNAPOBYBAJICS, PiIMHA
3arycasia, TEpeTBopIoBAIacs Ha achaIbT i Jali Ha BYruis.

Teopilo MiHEpanLHOTO MOXOMKCHHSI HA(TH BrieplIe BHCIO-
suB JI. Mennenees. A na nouarky XX cT. ¢paHIy3bKHii YYEHHIT
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Man. 27. Tconoriunuit po3piz Ha@TOHOCHOI MiCLEBOCTI

[1. Cabatbe 3MoOAeMOBAB OMMCAHMII mMpouec y saGoparopii i
no6yB cyMmilll BYIJIEBOAHIB, NOAIOHY N0 HadbTH.

® Haspith HAHGUIBII Y CBITI POJXOBHILA MOPIOYHX KOPUCHHX KOIAIHH.
ITokaxiTe iX Ha Marti.

IIpuponumii ra3. ['asyBaTHMH 32 HOPM&ILHMX YMOB € BYIJIE-
BOIHI 3 HU3bKHMH BiTHOCHHMH MOJICKY/ISIPHHMH MacaMH, came
BOHHM i MiCTSTLCS y mpHpoaHoMy rasi. IlepeBaxae B Wil cymiui
METaH — HOro MacoBa YacTKa TaM y cepeaHboMy Bin 80 no 90 %,
pelTa — FOMOJIOTH METaHy: €TaH, NponaH, 6yTaH Ta iHLII rasu.

IMpupoaHi ropioyi rasu, WO BHAVISUIHCS B AESKHX MiCLEBOC-
TSX i3 TPIlUMH 3eMHOI Kopw, Oynu BiIOMi JIIOAMHI 3 NaBHiX-
naseH. IToaexyaM ui rasu 3aiiMasMCsi, HATMPHMKJIAA IiJ 4Yac rpo-
3u. Jlesiki HApOAM BBAXAIH CBSILUCHHHM BOTOHb Y MICLUSIX IIO-
CTil{HOTO BHXOAY NMPHPOAHHUX Ia3iB.

® Ha tepenax YkpaiHu € pofioBuil@ IpupoxHoro rasy. Haapite ix.

VY ToBlIi 3eMHOI KOpH NpHPONHMII ra3 nepebyBae y CTHCHY-
TOMY cTaHi. SIKIIO NMPOCBEPUTHTH CBEPAJIOBHHY, a3 ITill THCKOM
BHXOAMTL Ha ToBepxHI0. CnpsiMyBaBIIM TIa3 Yy Ta3omnpoBil,
MOXHA TPAHCMOPTYBATH MOrO Ha BEJMKi BiACTaHi.
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I3 rasonpoBoniB raz NoTpansie Ha 3aBOAM i B XWTJIOBI TpU-
MIlECHHSI, 16 BUKOPHCTOBYETLCS SIK NMaiuBo. B YkpaiHi Tpupae
rasucikallis HaceJeHMX NMyHKTIiB. BukopucTaHHS B mo6yTi rasy
3aMiCTb APOB i BYTUISI € TNOCTYNOM, XO4Ya TPH LLOMY 3TOpsi€
6arato LUiHHHUX PEYOBHH.

® 3paxaloud Ha Lie, SIKHif BHCHOBOK BH MOXETC 3POGHTH IOLO €KO-
HOMHOTO BHKOPHCTAHHSI rady B ITOOyTi?

[Ipupomuuii ra3 HMPOKO BHKOPHUCTOBYETLCSI Yy TPOMMCIIO-
BOCTi. ¥ IOMEHHHX NEYaX METaH 3ropsi€ A0 BYIVIEKHMCIIOTO rasy,
SIKHI, pearylo4u 3 KOKCOM, YTBOPIOE BiITHOBHMK OKCHI Kap6o-
Hy(II). ¥V mpoueci BHPOGHHMUTBA CTaNi MapTeHiBCHKUM CIIOCO-
60oM NpPUPOAHMIT Ta3 BUKOPHCTOBYETECS SIK JKEPENIO TEIUIOTH. 3
LI€I0 X METOIO 3aCTOCOBYIOTH METaH i B CKJIOBADHMX IIeyax.

® Uit ¢, 1a paury JyMKy, palliOHUTBHHM BHKOPHMCTAHHS IPUPOTHOTO
razy B JIOMCHHHX Icyax?

[Ipuponnuii ra3 He JHLIE CHATIOITL, a if NepepobMoITh Ha
pi3Hi UiHHI XiMiuHi npoaykTH. BiH € cupoBHHOIO ms1 MO6GyBaH-
HSl ALCTWICHY, BOMHIO, LIO BHKOPHCTOBYETLCS B XiMiYHOMY
CHHTE3i, HaNpHKIaX amiaky.
Caxa, nobyra 3 MeTaHy, BH-
KOPHUCTOBYETLCSI MJISI  BHIO-
TOBJIEHHSI APYKapchKoi cap-
6, rymoBux BHPOGIB (SIK
HamMoBHIOBaY). 3aCTOCYBaHHSI
TIPUPOAHOTO Traszy —1iie, IO
CYTi, 3aCTOCYBaHHSI METAaHY.

® [Ipuramaiite, Ha SKUX BIIac-
THBOCTSIX MeTaHy 6a3syeTnest
JOOYyBaHHSI 3raflaHMX BHIIE

ITPOJTYKTiB.

Cynyruuii nadroBuii ras.
IcHyI0TH TOKJIAAM NPHPOLHO-
a 0 IO rasy, L0 3aJI5ITa€ pas’oM i3

e 28 R ) HadTOIO i pas’oM i3 Hew BH-
m:.y!:. . HKOPHCTANHA 3pULKEHOIo XOIMTDb Ha nOBepx}ﬂO i3 cmpn_

@ —rajoBa 3anwibiMuKa; 6 — rasopuit JIOBHHH. Ile Tak 3Bammii cy-
Gaston nyTHHiT HadTOBMIi ra3. BiH €

157




CYMIILIIIIO JIETKHX BYIVICBOIHIB, XO4a, HAa BiAMIiHY BiI mpupos-
HOTO rasy, B HbOMY MEHIUHMIi BMicT MeTaHy — 10 40 %, a 6iib-
1Ie Horo roMoJyIoTiB Ta iHIIMX TasiB.

CyMmill rasiB po3insioTh i BHKOPHCTOBYIOTD SIK MAJIMBO i SIK
XiMiyHy cupoBuHy. CyMiln npomnaHy i 6yTaHy 3piIXyloTh i 36e-
piraioth min THCKoM y GasoHax. Ile mae 3mory TpaHcmopTyBaTH
ra3 y Miclyl, He IiIKIIIOUeHi A0 MepeXi ra3onpoBo/iB.

3aBaaHHa Ons CAaMOKOHTPOJIIO

222. SIKi pomOBHIIA IIPUPOIHOTO rasy, HadbTH i KaM STHOTO BYTLULIS
B YKpaini BaMm Biomi? ITokaxiTs X Ha Marti.

223. Ilpupomumit ra3, Byruvis, radra HAJICXATh 0 «CHEProXiMid-
HIX pecypeiBs. SIK Bu posymieTe 1eit Tepmin?

224. Yomy, 1a Baury IyMKYy, B o6yTi HamaloTh IepeBary MaluBy y
BHIJISIL KaM’'sIHOTO BYTULIS 11aJ{ IPOBAMM, IPUPOIHOrO ra3y Hajl BYTiI-
JISIM, CJISKTPUYHOIO CTPyMy Hai razom?

225. o ckiajy IMPHPOJIIIOTO a3y BXOISTD

(1) meTar; (3) rekcarr;

(2) erwten; (4) erarr.

226. HasepmiTh XiMiMHI PIBHSIHS, 110 IATBEPKYIOTh BUKOPHUCTAH-
1SI IIPHPOJTHOTO Trasy.

227. s cnamosanus 20 g cymimi npomany i 6yrany (H. y.,
o6’eMie criBBiyioncHist ra3is 1: 1) BUTpavaeThCsT MOBITPSL 06’ €MOM

(1) 100 u; (3) 575 m;

(2) 143,75 n; (4) 20 .

Bpaxaty, 1o y nositpi Mictutnest 20 % KucHio 3a 06’eMoM.

§ 38. HA®TA I NPOAYKTH Ii MEPEPOBKA

Cknan i BnactuBocti nagrTu. 3a QI3HUHNMH BIACTHBOCTSIMH
HapTa — 1Ie TycTa oJiicTa pigMHA 31 cneuudiyHNM 3armaxoM,
TEeMHO-0ypOro ui YOPHOIO KOJILOPY, JIETLa 32 BOAY i HEpo3-
ypHHa B Hill. Hadra pisHUX pomoBuil BiApi3HSIETLCS 3a
CKJIQZIOM, TYCTHHOIO, KOJLOPOM, 3QIaXOM TOLIO.

Hadra He € iHOUBIAYANLHOIO PEUYOBHHOIO, 1IC CyMilll GIH3L-
ko 1000 pizHHX peyoBHH, cepell SIKHX NMEePeBAXAIOTL PilKi HACH-
YCHI BYIVICBOIHI, B Hiil TAKOX MICTSITLCSI JOMILIKH CyIbdypo-,
HITPOTCHO-, OKCHICHOBMICHUX OPTAHIYHIX CITOJYK, BOJHHIA
PO3YHH HEOPTraHIYHNX COJCil.
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MHMKOJIA IMHUTPOBHY
3EJIIHCBKU
(1861—1953)

XiMik-opraiiik, akajemik. 3akinuus Hosopo-
ciifcbkuit  yuipepeurer 'y Ojeci, mnpauionas TaM
MPOTATOM IteBHoro vyacy. Haykosi nmpaili cTocyloTh-
csi OPraHiyHOro KaTatidy, XiMii aMIiHOKHMCIIOT i
6itkiB. JocmpkyBaB ckiIax HadTH i NMPOAYKTIB il
nepepoOKi, CHHTE3yBaB 1IM3Ky OpraHidyHHX CIIO-
JIYK, y ToMy umcii Gemsen 3 auerwieny. Bunait-
1I0B BYTUTBLIIMIH IPOTMTas.

Hagra Bimoma JmoAsIM 30aBHA. i NOYANH BMKOPHCTOBYBATH
6mi3pko S000 pokiB TOMy B MICIISIX, I¢ BOHA IPOCSIKAJA Ha TI0-
BEepXHIO I'PyHTY. ['OplodicTh HadTi NMOMITHTH OyJIO HEBAXKO,
TOMYy 1 3aCTOCOBYBWIACL BOHQ TICPEBAXKHO SIK TAJIHMBO, AJISI
OCBITJIEHHSI, 4 TAKOX SIK MacTHio. HadgronponykTn BHKOpHCTO-
BYBAJINCSI CTAPOAABHLOIO MCAMUMHOIO Yy BHIVSIAL Masei, st
Ganb3amMyBaHHsI MyMiil Tolo. Cupoo HadToo 06pobIsUTH THH-
1 Kopabnis ass rigpoizonsiuii. CTapomaBHi LIyMepH 3aCTOCO-
pyBati HadToBHiT OiTyM sk OymiBenbHuii Martepian, y Kurail
HadTa BHKOPHCTOBYBAIACL 3 BiiiChKOBOIO METOIO.

Hadra Bxomiia 1o cKIaay BiIOMOTO B CTAPONABHI YacH Tak
3BAHOTO «I'PELLKOTO BOTHIO», LIO 3aiiMaBcsl Bil KOHTAKTY 3 BO-
JI0I0 i craJiMB HEe OAMH BilicLKOBHIT Kopabenn. [loracnTn iforo
MOXHa OyJIO TUILKH TTICKOM.

@ Sk Bu aymacte, womy? Ilpurajgaiire yMOBH raciHHSI TOJYM .

Hagrty Bumobysaiorh i3 Hagp 3emisi yepe3 CBCPIJIOBHHH.
Inoni min yac OypiHHSI BOHA CTIICPLIY BUKHAAETLCSI HA TIOBEPXHIO
TiI THCKOM, TOTIM J0 CBCPAJIOBHHI 3aKAUYIOTL TOBITPSI, ByTJe-
KICJIMIT Ta3 uil BOAY, sSIKi BHTHCKYIOTh HadTy. 3 palioHIB BHIO-
OyTKy 10 Micllb TiepecpobKil HahTy NepeBo3siTh cylielo (B 3ai3-
HHYHIX LIHCTEPHAX), MOpeM 4l pikow (y TaHKepax) abo mepe-
KAuyloTh HAhTOMPOBOAAMIIL.

ITeperonka nadgTu. He Bci 3 Bac Gaunnn cupy HadTty, ane Bci
3HAIOTD, 110 TaKe OCH31H, rac, saselniH, Ma3yT. Lli mpoaykTn €
HadToBHMH pakuisiMu  (Bim JaT. fraction — po3naMyBaHHSI),
110 YTBOPIOIOTLCSI BHACINOK TEPETOHKH HagTH.

Y yomy monsirae ueii npouec? Sk cyMil peyoBHH HadTa He
MA€ TICBHOI TCMIICPATYpH KHIIIHHSI, 2 TICPEXOAMTb y Ta3yBaTHii
CTAH y LIHPOKOMY iHTcpBaii Temmepatyp. Hadty MoxHa po3ni-
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Manx. 29. Ileperonka nadi B naGopaTopii

JMTH Ha CKJIANOBi YacTHHM (paxuii) 3i 3HAYHO ByX4YMMH iH-
TCpBAIaMH TEMIICPAaTyp KHITIHHS 3a OTIOMOTOI0 MeTomy (hpak-
uiitHoi neperonku. HadroBi ¢pakuii —1ex He imgusinyamsui
PEYOBHMHH, X04Ya ¥ MiCTATL GMM3BKi 3a CKIANOM i BIACTHBOCTSI-
MH CIOJYKH.

Leit npouec MoxHa BiITBOpMTH B NaGopaTopii. Harpiemo
Hadty B Konbi 3 NpPHENHAHMM BONSHHM XOJONHILHUKOM
(man. 29). Ilpn ubOMY HM3BKOKMIUISYI 1i KOMIIOHEHTH Tiepexo-
AATb Y TasyBaTHH CTaH, OXOJNIOMXYIOTBCSI, KOHIEHCYIOTBCS.
[TopanbumM HarpiBaHHSIM [0 BULIOI TEMIIEPATYPH MOXHA BHIi-
JIUTH iHWYy ¢pakuiio i Tak aai.

Ha BHPOGHMITBI neperoHKa 3AiliCHIOETHCS Y peKTHIKALiii-
Hill KOJIOHi (Bin naT. rectificatio — BUTIPSIMNCHHS).

XapakTepuCTHKa NPOJYKTIB NMEPETOHKH HadTH HaBeleHa y
Tabmuui 8.

ITin yac neperoHKy HaTH HISIKHX XiIMIYHHX 3MiH i3 TIPOAYK-
TAMH He BiAOYBAae€ThCsl, crioci6 GasyeTncst Ha PisHHX (Di3HYHMX
BJIACTUBOCTSIX, & CaMe: Pi3HMX TeMIIepaTypax KHIliHHSI PEYOBHH,
IO BXOAATE N0 cKiaxy HadTH. Ane € cnocobu ii mepepobxu,
Mg vac sIKMX BinGyBaloThCsi XiMiYHi peakilii, KOMM pedoBHHM
3a3HAIOTH 3MiH ckany i 6GynoBu. Ix Mu posmisiHeMo Hinkue.

Kpexinr nagronponykris. Cepen npoaykTin neperonku Had-
TH B NoOYTi JOHENABHA HalLIMpIIE BHKOPHCTOBYBABCS Tac: IS
OCBITJICHHS! (y TACOBMX JIAMIIax), MPHTOTYBAHHSI 1Xi (mpumycn)
IMTotiM rac 6yno 3aMiHeHO y 6araThboX BHNAIKAX €JICKTPOCHEP-
rielo i MpHpoXHUM rasoM. BoaHoyac pO3BHTOK aBTOMOGLTLHO!
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IPOMMCJIOBOCTI TOTpeOyBaB yce OUIblIOI KiIBKOCTI IaJIbHOTO
IUIST OBUTYHIB. 3pociii MoTpedbH He 3aJ0BOJILHSIIUCS TIEPETOHKOIO
HadTH, IpH SKiil 3aJIHILAETHCSI 3HAYHA YaCTHHA TIPOAYKTIB 3
BHCOKOIO TeMIlepaTypoio KumiHHs. IIpobrema Gyna poss’sizana
3aBOSIKH TIepepoblli BHCOKOKMIUISIYNX (pakiliii Ha HU3LKOKHUII-
JIST9i, 1O CTAHORJISITH OCHOBY MAJILHOTO.

SIx BusBWIOCS, Min yac HarpiBanHs no 400 °C i Buie ByrJe-
BOJHI, 110 BXOMSITh NO CKJIALy MasyTy, Ta30iIio, pO3KIanaloTLCsI
Ha BYIVIEBOHI 3 HU3BKOIO MOJICKYJISIPHOIO MAcOI0.

CeHyy - GCgHjg + CgHyg

Texcanekan OxTaH OkTeH
CHy —» CHy + CHg
Oxran byran Byrten

C4HIO 4 C2H6 + C2H4
Byran Eran Eren

Leit mpouec Ha3MBAETLCSI Kpekineom (Bl aHII. crack —
posiwerunioBatH). KpekiHr 3ailiCHIOIOTL 32 BHCOKOI TeMIIepaTypH
(TepMiyHMIT KpeKiHT) abo 3a HAsIBHOCTI KaTajizaTtopa (KaTasi-
THYHHMIT KPEeKiHT), L0 JA€ 3MOTy ACLIO 3HHU3UTH TEMIIEpPaTypy
npouecy i 1o6yTH OCH3HH BHILOI SIKOCTI.

Tabauys 8. TIpopykTu neperoHkH nagTu

KutbkKicTh aToMiB TirepBast
g;m?: KapGony B TeMrepaTyp Tamysi 3acTocyBanust
MOJICKYJIaxX Kkumninus, °C

lasu C,—Cy [Tanuso

Benaun C;—Cyy 40—80 | INambHe yist ABMIyHIB
BHYTPIIIHBOTO 3rOPSTHHS

lac Cip—Cpy 180—240 | dusecapiie i peakTHBHE
TajIbie

lasoitin Ci1—Cy 240—260 | Iusenpiic i KOTEJIbHE
TTaJIMBO

Maayt 3MIIIOK TTEPETOHKH [TepepobisieThest Ha
MacTIUIbHI 3acobH, KO-
TeJIbHE MAIMBO, Base-
JIiH, TYIPOH
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ITepepobka HahTH HEe OOMEXYETHCSI TIEPETOHKOIO i KpEKiH-
roM. 3a JOTIOMOIOK iHIIMX, TEXHIYHO i XIMIYHO CKJIamHIIMX
npolecis 1oOyBaloTh Pi3HOMAHITHI 3a cKJanoM i 6ynoBolo opra-
HiYHi NPOAYKTH, LIO LIMPOKO BHKOPHCTOBYIOTHCSI caMi 1o cobi,
a TAKOX SIK CHPOBHMHA JIsI XiMiYHOI TIPOMMCIIOBOCTI.

lany3p BUpOGHMLTBA, IO 3aMAETHCS MepepobKkoio HadTo-
NIPOAYKTiB, HA3UBAETLCS HAPDMOXIMIEL.

3acrocysanns nadronpoaykris. Hadra Bimirpae Hanssuyaii-
HO BEJIMKY pOJIb y XMTTi JIIOACTBA, Y PO3BHUTKY LIMBLII3allil.
Hacamniepen ue onHe i3 HalBaXJIMBILIMX JXepen eHeprii, 110
BUBUILHIOETLCSI B PE3YJAbTAaTi CHNAMIOBAaHHS Ha(TONPOMYKTIB.
Kpim Toro, xiMiyHOIO mepepobkoio 3 HadTH H0OYBAIOTH HE3Ni-
YEHHY KUTbKiCTh PEYOBHH, 1110 BHKOPHCTOBYIOTHCS, 6€3 mepe-
OUIbLICHHS, CKPi3b, KyOH HE IOIISTHEMO.

VY pesynbraTi XiMiYHOI nepepoOKU YopHa OJiifHa pimHHa Te-
PETBOPIOETLCSI HA BOJIOKHA i TUIACTMACH, HA 3allalliHi i BHOYXOBi
PeYOBHHH, JiKM i GapBHUKH. YuM mmbuia nepepobka HadTh,
THUM OUIblIE KOPUCHHX IPOAYKTIB MOXHa J00yBaTH 3 Hel.

® CxapaxTepu3yiiTe 3aCTOCYBAHHS IIPOJYKTIB HadTorepepobku 3a
cxeMoio 1.

® [Ilopisusiire mamonku 30, a i 30, 6. SIki 3aminu Binbymcsa 6, ax6u
BUJAIWIM BCi IIPEMETH, BUTOTORICHI i3 3acTOCyBaHHAM HadTO-
ITPOJIYKTiB?

MoxHa ckazaTH, 10 MH 3aJIeXHMMO Bil HadTH, OCKUILKH
TIOKM 10O BOHAa He3aMiHHA SIK CHPOBMHA [JIsi OPTaHiYHOIO
CHHTe3y i It BUpoOHMUTBA nansHoro. Ha xans, e i choroaHi
y BUIJISIAI MadbHOro Oulblla YacTHHA HA@TONMPOAYKTIB cra-
moeTteest (o 87 % BumOOYTKY), peluTa BHKOPHCTOBYETBLCS VIS
XiMIiYHOI TepepoOKH.

JloncTBO maBHO YyCBIZOMMJIO, 1O HadTa — HAATO IliHHA
XiMiYHa CHpOBHHA, 106 cramioBaTH il Y BHIISAAI maabHoro. Jlo
TOTO X, PEeCypcH L€l KOMAJIMHHM Ha IUTAHETi IIBUAKO CKOPO-
4yIOThCSl. Y 3B’$I3Ky 3 LIUM TIOCTA€ TUTAHHSI NpO 3aMiHy HadbTH
SIK JXKepeJia €Heprii i CHPOBUHM.

[TpuHiMnoBo 151 npobnema MoxXe OyTH po3B’si3aHa 3a paxy-
HOK BHKODPHMCTaHHSI BYTUUISI, 3aTlacH SIKOTO Y TIPHPOIi 3HAYHO
Oiutblui, HDX 3amack HadTH. Y BYruUl MICTHTBCS BUIBHHM
ByIJIELb, SIKHH MOXHA IIEPECTBOPHTH Ha Pi3Hi PEYOBMHM XiMiy-
HUM criocoboM. OnHaK Take NEPETBOPEHHSI TMOTpeOye 3HAYHUX
MaTepiaIbHUX 3aTpaT, OTXE INPOAYKT, NoOYyTHii 3 Byriuuis, Oyme
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Cxema 1
3acTocyBanns HA(TONPOAYKTIB

Hadra
: CupoBuHa 1T XiMiIHOL
[MaymBHI poxyKTH "p;po S CIIOBOCTI
Bensun (s asia-, Etunen, nponinen (s BUpo6-
aBTOMOGUTEHIX HUILTBA IUTACTMAC)
JBUTYHIB) Byrapnien, i3o0yrwien (i
lac (i TpakTOp- nﬂpoﬁmmma CHHTCTUYHHX
HHX, PaKeTHUX Kay4yKiB, BOJIOKOH)
JBUTYHiB) Bensen, crupen, Toayen (s
Masyr (st mapo- BUPOOHMIITBA IUIACTMAC,
: CHHTETHYHUX BOJIOKOH, Kaydy-
BUX KOTIIB) KiB, BUOYXOBHUX PEYOBHH)
IMapagin (s BUpoGHMIITBA
CHpoBHHa LISt MUHHKX 3ac06iB, IUtacThdika-
MHKPOGIOJIOriIHOro TOpIB, CBIYOK)
BUPOOGHMIITBA GiIKa

[
HadroBuit achansr

JOPOXYHM, HIX 100yTnii 3 HadTH. ¥ mpoMucaoBocTi po3pobiie-
HO TCXHOJIOTII0 BUPOGHMITBA PIiNKOro majubHoro 3 Byrvwist. Ilix
yac Jlpyroi cBitoBoi BiitHu y HimMewumHi, sika He Mae BIACHHX
mxkepen HadTH, caMe 3 BYriUiss BHPOGISUIM TNalbHe, MacTHiA
Towo. IIpoTe MOKM 10 BHKOPHCTAHHS LILOTO METOMY EKOHOMiU-
HO HE IOLILHE.

[HLM IUIsIX 3aMiHN HATONPORYKTIB — BHKOPHCTAHHSI opra-
HIYHMX BIIXONiB Ta 6ioMacH, OCHOBHOIO CKIIANOBOIO SIKOI € opra-
HiYHa crionyka uemonosa. [Ipo ue Bu goBimaetecs y 11 xiaci.

Iatbye JUISt ABMIYHIB BHYTPIIIHBOTO 3ropsiHHA OyBae pi3HMX COpTiB, 11O
XAPAKTCPHIYIOTHCS TAK 3BAHHM «OKTAHOBMM YHCIIOM» — 76, 92, 93, 95 Touo.
Ilo o3Ha4aloTh 1i yMcaa?

BUARIAETBCA, WIBMAKICTD 3TOPSAHHS NATBHOTO 3ATCKHTH Bil TOro, SIKi
BYIJICBO/IHI BXOJATH IO #1010 cKiaay. BeH3uH, 10 CKIATAEThCA MepeBaxkHo 3
IeKCany Cs“w renrany C,H,¢ i okrany C8H 18 JliHiAHOI GynoBu, 3ropsie
HQITO IIBHIKO i CTIPHYMHIOE JCTOHAILIO (BiX JaT. defonatio — BuGyx). Haiutin-
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Man. 30. Iutep’ep 3 npeAMETAMH, BUTOTORIEHUMM 3 HadTOIpPO-
JYKTIiB (a) i 6e3 uux (0)
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Il aHTHAETOHAUIMHI XapaKTEPHCTHKH MAlOTh BYIJIEBOIHI posraiyxeHoi 6ymo-
BH, 30KpeMa i300KTaH

CH,

I
CH3—C|I—CH2—(IZH—CH3
CH, CH,

3a yMOBHOI0 LIKAIOK i300KTaHy HAJAalle «OKTAHOBE YHCIIO» 100, a rerrra-
iy — 0. Cymiuri BYIJICBOAHIB, 1O BXOAATH N0 CKIAMLY GeH3HHY DPI3HHX COpTIB,
MAIOTh TPOMIKHI OKTAHOBi YHCIIA, NPHYOMY UMM BMIL, THM Kpaliui copr
6eH3uHy, BHMIA HOro JeToHallifiHa CTilMKicTs.

OueBHHO, U1 MOMIMUEHHS SKOCTI MATEHOIO JOLWIHHO 33aCTOCOBYBATH Taki
TIPOLICCH TIePePOOKH HA(TH, 3ABISAKH SKHM YTBOPIOIOTHECA BYTTIEBOIHI PO3TATYKeHOL
GyZOBH, 30KpeMa NpolieC KATITHYHOI isomephaani. IIpukian Takoi peaxiii:

1, xar.
CHy; — CH, —CH, — CH, — CH2 —CH3;— CH; — ICH — CH —CH,
T'ekcan CH, CH,
2,3-umeTHnGyran

3aBJaHHa Ansi CaMOKOHTPOIO

228. SIxamit xiMivuwmit cxtan HadT?

229. Yu mae HadTa XiMiaHy dhopmysty?

230. SIxi mracTHBOCTI HATH 3yMOBIWIM ii BUKOPHCTAHHS y CTapo-
JaBHi yacu?

231. Ha3sitb ocHoBHI HadTOBI (bpaKuii.

232. Ha ocHOBI SIKOi WIACTHBOCTI PEYOBHH, 1[0 BXOMISTH JIO cKIIaIy
HaTH, il po3AUILIOTh Ha dpaKiii?

233. SIKi TeXHIYHI BUHAXOAM CIIPHSUIH BHAOGYTKY i BUKOPHCTAHHIO
HapTH?

234. Yomy BaXUIMBO 3HATH PO MOXOKEHHS HAaDTH? SIKMM IMHOM
1Ie ITOB’SI3aHO 3i 3HAYCHHAM HaTONPOAYKTIB y HAIIOMY XHTTi?

235. SIKMM UHHOM ITO3HAYAETHCS TYCTHHA HabTH HA eKOJOTIuHiif
Gearteni i yac ii TpaHCHOPTYBaHHS, 30KpeMa, BOXHUMMU LUIIXaMU?

236. Ha3piTh /1Bi OCHOBHI raJTy3i 3acTOCYBaHHS HadTH.

237. 3aBOSKA YOMy, Ha Ballly JIYMKY, CTAIO MOXIHBHM JIo6yBaTH 3
HaTH TaKy BCJMKY KUIBKICTb PEUOBHH?

238. SIki aMiHm BiIGYIHCS B XHTTI OCTAHHIX IOKOMIHB 3aBJISKH
BHKOPUCTAHHIO Ha(pTONPOAYKTIB?

239. SIk BU BBaXa€Te, UM PI3HATECS 32 BIACTHBOCTSIMU COPTH IMATB-
HOIO, 1[0 BUKOPHCTOBYETLCS Y KpaiHaX eKBaTopa i Jalekoi 1miBHodi. Yomy?

240. Y vomy nossirae ceHe Bigomoro sucioBy JI. 1. Menaencena
IIO/IO CITAUTIOBAHHST CHpOl HadTh: «OMamoBaTH MOXHA i AaCHTHALILSIMI»?
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TO NaIbHE BUKOPUCTOBYETHCHA Ha 25 %). YoMy, Ha Baury Qymky, ja-
PEMHO BUTpavacThes 75 % eHepril naisHoro?

242*, 3ictaBre miarpaMu Ha Main. 31 i 32. SIKi BUCHOBKM MOXHAa
3pOOUTH 1IONXO BUIOOYTKY i CITOXWMBAaHHS HA(PTH y pI3HMX perioHax?
CIaniTh KUIbKa 3alUTaHb, BUKOPUCTOBYIOYH HaBeleHi maHi (y BiIcoT-
Kax BiJl CBITOBOIO BHIOOYTKY i CITOXWBAHHS).

Man. 32. CnioxuBaHHS HadTH B Pi3HHMX perioHax
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§ 39. BYTLLIA I MPOAYKTH HOr0 MEPEPOBKH

Kam’sane Byriwmsi, sik i Hadra, He iHOMBiNyaJbHA peYOBMHA.
Ho #oro cxiany BXoasTh BUbHMI Byrieus (go 10 %), opraHiuni
pevoBuHH, 1O MicTaTe Kap6on, inporen, Okcuren, Cynsdyp,
Hirporen, MiHepanbHi pe4oBHHM (BOHH 3aJIMIIAIOTLCS Y BHIVISIII
LIUIAKy TICHSI CIIAIIOBAHHSI BYTULIS).

Bam Bimomo, 10 BYTiUIss BHKOPHCTOBYETLCS SIK MAMMBO, ayie
He MEHIIOIO 3Ha4YEeHHSI HaaeThCsl XiMIYHIN nepepobuii Byruus 3
MeTOI0 100yBaHHS BETMYE3HOI KUTBKOCTI LIHHMX PEYOBMH.

Vuacninox HarpiBanHsi 1o 1000 °C 6e3 moctymy mnoBiTps
BYTULISI TIEpeTBOPIOETHCSI Ha Kokc. Lleit mpomykr Ha 96—98 %
CKIIANaeTLes 3 Bymiemio. OCHOBHA ranysb MOTo 3aCTOCYBaHHS —

MeTayprisi.

® [Ipurapaitre, sKi npolecH BiIGYBAIOTBCS 3 KOKCOM y IOMEHHiit
mevi?

Pa3oM i3 KOKCOM yTBOPIOIOTBCSI aMiayHa BOJA, KOKCOBHIA a3
i KaM’SIHOBYTiILHA CMOJIA, 10 € 6GaraTMM IXepesioM pi3HOMa-
HITHHX PeYOBHH,— 3 Hei iX BHAIeHo 6:u3bko 500. IMeperou-

IMpoaykTn KOKCyBaHHS

KaMm’sine Byriuis

Kokcyeanns, t°

AwmiagHa Bozma
KoxkcoBuit rasz :
(H,, CH,, CO, N,, C,H,,
Co,, C¢cH., NH,, H,S
Koxc 2> CeHg 3, HpS)
Kam’sHoByritsHa
cMmolia
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KOIO 1 XIMIYHOIO 06pOOKOI0 KaM’STHOBYTUTBHOI CMOJIH 1O6YBalOTh
apoMaTU4Hi BYIJICBOAHI: ToNyeH, HadTaliH, GeHOoNH, iHI LiHHi
PEYOBHHH.

KamM’ssHOBYTriIbHA CMOJIa i KOKCOBHI ra3 mnepepobmioioThest
Ha KOKCOXIMIYHHMX 3aBOZAX.

VY pO3BHUTKY CHHTETHYHOI OPraHiyHOi XiMii KaM’STHOBYTiIbHA
cMoJIa Bimirpana ocobaHMBY posib. SIK Kepeso XiMiYHHX CIIONyK
KaM’siHe BYTUUISI TIOYaJI0 BUKOPHCTOBYBAaTHCH paHillle, HDX Had-
Ta i npuponHuii ra3. Ha ocHOBI NpoAyKTiB, BUAUICHHX i3 KaM’s-
HOBYTUIBHOI CMOJIH, BUHHMKJIM Ll rajy3i XiMiyHOi mpommcIio-
BOCTi — BHPOOHHIITBO CHHTETHYHHX OapBHUKIB, JiKapChbKUX
MpenapariB, 3acobiB 3aXHCTy POCIMH, BUOYXOBUX PEUYOBHH TOLLO.

Kam’stHOBYTriIbHA cMOJIa BHSIBHJIACSI JOCTYITHOIO CHPOBHHOIO
JUIsI BHPOOHMIITBA BCIX I[HMX ITPOAYKTIB, 10 YMOXJIMBWIO iX 6a-
raTOTOHHaXHe BHPOOHMIUTBO. OTXE, KaM’sIHEe BYTUUII — LiHHA
XiMiYHa CHPOBHMHA, SIKy BHTIHilIE TepepobisiTH, HiX cramo-
BaTH.

Jlabopamopui pobomu 8, 9

O3HailoMneHHs 3i 3paskaMu HadTonpoaykris
i NpoAYKTIB KOKCYBaHHA Byrinns

PosrnsiHbTe BUAaHi BaMm KOnekuii NpoaykTie nepepobku HadTu
i NpoaykTiB KOKCyBaHHA Kam'sHoro Byrinns. Onuwite (yCHO) ix
30BHIWHIKA BUrnaa. LLlo Bu MOXeTe ckasaTu nNpo 3aCTOCYBaHHA LMUX
pPevoBUH?

3aBaaHHA Onst CaMOKOHTPOIO

243. SIxuit XiMignuii cxiax KaMm’ssHOro BYruwis?

244. SIxuM uyumHOM MepepobKa KaM’sSIHOTO BYTULISL IIOB’sI3aHa 3
PO3BUTKOM CHHTETHYHOI OpraHiYHOI XiMii?

245. Cxapakrepusyiite MPOXYKTH KOKCYBAHHSI KaM’'SIHOTO BYTLUIS
3a cxeMolo 2. Jlc BOHM BHKOPHCTOBYIOTLCS?

246. Terurora 3ropsHHS Byruuis (B IepepaxyHKy Ha YMCTHIH ByT-
Jelb) CTAaHOBUTL 394 kIIX/Moub, a okrany — 5474 xJIx/Monb. OG-
YHCIITh, IO BHTIIHIIIC BUKOPHCTOBYBATH (32 Macolo) SIK IAJIMBO: By-
TUUIS 94 OKTaH.

247. TlowuixkanTecs!, 3BLIKH HAJIXOAUTDH ITAJIMBO Yy Ballly MiCLEBICTb, 3
SIKMX POIOBMILL. 3HAMTITH IX HA Marli.
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§ 40. BYTJIEBOHEBA CHPOBHHA
I OXOPOHA JTOBKLLIS

KuTTS MOOWHM TIOBCSIKAEHHO TOB’SI3aHE 3i CHAMIOBAHHSIM
TOPIOYHX PEeYOBHH Y Mo6yTi, Ha TPAHCIOPTi, Y TIPOMHCIIOBOCTI.
Kpim kopueri 3acTocyBaHHs1 HadTONpomyKTiB, Byriwis i npu-
POIHOTO ra3y CTBOPIOE Psifi MPoGieM, HEraTHBHUX VIS PO3BUTKY
LMBLTI3aLl Ta 3arajloM ISl BHXKMBAHHSI JIIOACTBA.

TeroBuii GanaHc HALIOI IUVIAHETH TMiATPUMYETHCS 3aBOSKH
TOMY, IO AioKcHA KapboHy i Boma, siKi MicTaThCSI B atMocdepi,
TNIOTIHHAIOTL CHEPTil0 COHSMHOTO BHNPOMiHIOBaHHS (iHdpauep-
BOHY YaCTHHY CIICKTpa), a TIOTIM MEPEBHIIPOMIHIOITD 1i. Takum
YHHOM Ha IUIaHeTi 36epiraeTrcs Tero.

TlormiHanHs i BUNIPOMIHIOBAHHSI €Heprii MIOKCHIOM Kap6o-
Hy Ta iHWMMH PEYOBHHAMM CIIPHIMHIOE NApHUKoeuii egeknm.
OTxe, MOXHA CKa3aTH, LIO MH XHMBEMO B YMOBaX NapHUKOBOTO
edexTy, i Le BiINOBITA€ HOPMAILHOMY CTAHOBI armocepH,
KoMpopTHOMY 17151 Hac. IIpoTe mocuneHHs 1boro edekTy Moxe
MaTH 3ry6Hi Hacligku, a caMme — oGaJbHE TMiIBMIIEHHS
TeMIIepaTypu i y 3B’SI3Ky 3 LIMM — 3MiHy KJIimaTy.

flo uporo Moxe NPH3BECTH MiABHIICHHSI KOHLEHTpaLii
BYTJIEKHCJIOTO Ta3y 32 PaXyHOK CITATIOBAHHSI TOPIOYMX PEYOBMH.
IIporsrom ocranHix 100 pokiB y pesynsTaTi TEXHOTEHHOI [isiib-
HOCTI JIOAMHH BMICT BYIJIEKHCJIOTO ra3y B aTMocdepi HEBIMHHO
3pOCTaE.

® Hamuiuite piBHAHHS peakuiif OpiHHA NMPUPOIHOTO rasy (MeTany),
GeHsuHy (OKTaHy), BYTrUUISL (BYIJIELO).

® Jloxymaiire, SIKMM YHHOM ITiIBHILEHIS TEMIIEPaTypH Ha IUIAHEeTi
MOXC IMO3HAYUTHCH 11 MPUPOMIMX YMOBAX IIBHIYHOI MiBKysi. Yum
1Ie 3aTPOXYeE JIIONCTBY?

Kpim napuuxosoro edexry B pesynbTaTi nepepobku i BHKO-
PYICTAHHSI TOPIOYMX KOPHCHMX KOMaaMH atMocdepa 3abpyn-
HIOETLCS LUKIUTHBHMH PEYOBHHAMH, TAKMMH SIK OKCHI Kap6o-
Hy(II) CO (Bin HemoBHOro 3ropsiHHS MANLHOTO y IBHTYHAX),
okenn cynndypy(IV) SO, (yrBoproeTsest 3 cipku, 1m0 MicTUTLCS
y Byriuii i 6ensuni), metan CH, (BuTiK rasy), cipkoBoxeHb H,S
(BHAUIIETLCS MiA Yac NeperoHKH HadTH), OKCHAH HITPOTEHY
NO, NO, (min yac BICOKOTEMINEPaTypHOTO TOPiHHS) Ta iH.
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Vei Li peYOBHHH CHPHYHHIOITh GOTOXIMIYHMI cMor!,
KHCJIOTHI JOLIi TOLIO.

@oToXiMIYHHIT CMOT YTBOPIOETECSI B PE3yJIbTATi peakiliii, 1o
BiIOyBalOTbCSI MiJ BIUIMBOM COHSIMHOrO cBiTia (¢oroximiuni
peakuii). IIpu 1poMy, KpiM HasIBHMX Yy TOBiTpi 3aGpymHMKIB,
JIONAaTKOBO YTBOPIOIOTLCSI NIOKCHI HITpPOreHy Ta 030H. OcTaHHIN
pearye 3 BYIVIEBOOHSIMH, 1110 BHAULTIOTHCS B TIOBITPSI Bill HETIOB-
HOTO 3TOPSIHHSI NMAJLHOTO. Y pe3y/bTaTi YTBOPIOIOTLCS CITONYKH,
Hebe3neyHi sl 3M0poB’sl moaei i WKIUIHBI i1 JOBKULIS.

Q@oroximMiyHMIT cMor ymepiue crnioctepiraBcsi B Jloc-AHmxe-
Jieci, ge 6araTo COHLSI Ta AaBTOMOOLIIB.

KpiMm 115010, 1ix Yac 3ropsiHHSI MAJBHOTO YTBOPIOETECS MM,
y SIKOMY MiCTATLCS APiOHI YACTMHKM BYIVICLO i TBEpPAUX BYIJie-
BOZHIB, 110 HE 3ropiiiy, a TakoxX crnonyku Kammiio, ITmoMm6ymy,
Mepkypilo Ta IHIIHMX €NEeMEHTiB, HAA3BHYAWHO IUKIIUIMBI MIJISI
3[00pPOB’Sl.

® 3Baxaloyd Ha Te, II0 atMocdepa He 3HAE KOPJAOHIB, IMMOSCHITH
mro6aneHy He6esreKy 1i 3a6pyIHeHHS.

SxuM YHHOM MOXHA MO30yTHCS IIKIMIMBUX 3a0pyTHUKIB,
1O YTBOPIOIOTECSI B PE3y/ILTaTi BHAKOPHCTAHHS MAJNBA i MATbHO-
ro?

IMo-nepine, MOXHA OLIANMBO BUKOPHCTOBYBATH 1i TIPOAYK-
TH, THM CaMHM 3MCHIIYIOYH KUTLKICTh IOKiTHBUX BUKHUAIB. ITo-
Ipyre, MOXHA BIJIYYaTH 3 MaJIMBA CipKy 1€ A0 HOro BHKOPHC-
TaHHs. [lo-TpeTe, CTBOPIOBATH TEXHOJIOTIYHI YMOBHM TIOBHOTO
3TOPSIHHSI BYTUUISI B KOTCHBLHSIX, HA TCIUIOENEKTPOCTAHILISIX Ta
GeH3MHY Yy ABHIyHax aBToMobiniB. ITo-yerBepre, MOXHa yNIOB-
JIIOBATH BiXOAM TICJISI 3TOPSIHHS MAJIMBA 32 JONOMOTIOIO (DUILT-
piB. ITo-1’site, MOXHA 3aMiHUTH JDKepena eHeprii: 3aMiCTb eHep-
rii manuBa BHKOpHCTOBYBAaTH eHeprilo CoHugs, BiTpy, BOAM,
SIIEPHY Ta T€OTEPMAJIbHY CHEprilo.

® SIki i3 3a3HAYCHHMX YMHHMKIB MAalOTh, Ha Bally IyMKY, Oumble i
MeHIle 3HaYeHHn? Po3rsHbTe iX 3 MONLIIY Mepesar i HeOMiKiB.

: Bin aHmL. smoke — KYpHMTH i fog — TyMaH.
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3aBAaHHa ANs CAMOKOHTPOIO

248. Ilpuramaiite, sSIK CTBOPIOETHCS MApHUKOBMIX ebeKT y TeIu-
1sx. [TopiBHsitre Horo 3 mapHUKOBMM eeKTOM Ha TUIAHETI.

249. Ilpurapaitre komoobir KapGony y mnpupomi. SIKuM YmHOM
HACA/DKeHHsI i BUPYOYBaHHS JICIB ITO3HAYAETHCS HA [APHUKOBOMY
edexri?

250. [Ina noGyBaHHS €IEKTPOSHEPril Ha TEIUIOENEKTPOCTAHILI Mpo-
TSATOM IOJMHH CIAIOETBCS 1 T BYTULISA, B IKOMY BMICT CIpKH 3a Macolo
CTaHOBHTB 2,5 %. SIka Maca okcuuy cynsdypy(IV) morpamurs B atMo-
cthepy nporsrom mpo6u?

251. JIns mommmHaHHS okcuny cyibdypy(IV) y mpoMucioBocTi
BUKOpUCTOBYIOTh BammHo CaO. SIKy Macy wiei pe4oBMHM TpebGa B3sTH,
106 HeHTpamisypaTH oKcHl Cyibhypy(IV), 10 YTBOPUTECS 3a YMOBOIO
[onepeIHBOL 3a7aqi?

252. TIpupomHuit ra3 — eKOJIOriYHO GeaneyHilie majxbHe MOpiBHS-
HO 3 GensuHoM. Yomy? SIke 3HAUCHHSI Ma€ IOro BMKOPHCTAHHS B
aBTOMOOLUISIX 3aMicTh GeH3uHy?

253*. SIxi, Ha Bally JXYMKy, IIEPCIEKTHBH iCHYIOTb Y BUKOPHUCTAHHI
aNbTePHATHUBHUX JKEPes eHeprii?

254*. TIOSICHITH 3HAYEHHS EKOJOTITHOTO KOHTPONIO 3a POBOTOIO
IBUTYHIB aBTOMOOLIIB.
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MPAKTUYHI POBOTH

Ilpakmuyuna poboma 1

JloOysanns amiaky i JocJjin 3 HHM

KopoTtka imcTpykuis:

1. 36epiTh mpuian, sIK mokasaHo Ha Mai. 7, c. 50.

2. Ilpwurotyiite cymiln npu6IM3HO PiBHUX MOpLiii (o moso-
BHUHI YalfHOI JIOXKH) KPUCTATIYHOIO XJIOPHAY aMOHIIO i Imopol-
Ky TiIPOKCHIY KAJBIIiIO.

3. Hacunre cymiur y cyxy mpobipky Ha 1/3 1i o6’eMy i 3a-
KpuiiTe NMpoOKOIO 3 BilBITHOIO TPYOKOIO, 3IrHYTOIO Il MPSIMUM
KYTOM i TIOBEPHYTOIO OTBOPOM JOTOpH (YoMy?).

4. TIpo6ipKy 3 CyMillIlLIO 3aTHCHITh Y JIamili 1ITaTHBA TPOXH
TIOXHJIO, OTBOPOM HOHHU3y. Ha KiHeub BimBimHOI TPYyOKM HamiHb-
Te IOTOPH OHOM CYXy MpoOipKy i JIETKO 3aKpHiTe ii OTBIp XMy-
THKOM BaTH.

5. Ob6epexHo mporpiiite crnoyaTky BCIO NpobipKy, a HoTiM
HarpiBaiiTe B TOMy Miclli, e € CyMillL.

6. SIx TUILKH BimuyeTe TOCTPHI 3amax aMiaky (HioxaTH obe-
pexHo!), mpobipKy, B SIKy 3i0paHO aMmiak, 06epexXHO 3HIMITh 3
BiIBiZHOI TPyOKII, TPHMAIOUH ii JOrOpH AHOM, HeraHO 3aKpHii-
T€ OTBip BEJIMKHM TaJLLEM i OMYCTITh Y KPUCTATI3ATOP 3 BOLOIO
(xiHeUb Ta30BiABIIHOI TPYOKM ITiCNs 3HATTSI 3 HEl NMpobipku 3
aMiakoM Bimpa3y 3aKpHiiTe XMYTHKOM MOKpOI BaTH).

7. Komu mnpobipka, B sKy 30Mpann amiak, 3allOBHHUTLCS
BOJOIO, 3HOBY 3aKpHIiTE Ti OTBip BEIMKHM TAJLLEM ITiJ BOLOIO i
BHIMITBH 3 KpHCTAJi3aTopa.

8. JloOyTmii BOOHHIT PO3YMH aMiaKy IOAUTITh Ha ABi Mpobip-
K. B omHy 3aHypTe YepBOHMUII JJAKMYCOBHII TMamipeln, a B iH-
illy — OONIMIITC KUTbKa Kpamenb (eHondraneiny, a IoTiM —
Tpoxn posbapneHoi xmopuaHoi kucnory. Ilo crnocrepiraerses?

172



3anuTaHHA 1 3aBOaHHS

1. Yomy npobipKy 3 cyMilmmio Tpeba 3aKpilunoBaTH B JIATLi
LITAaTHBA MOXUJIO Y OiK oTBOpY?

2. Yomy amiak 36MpaloThL y cyxy mNpobipKy, NepeBepHEHY
JOTOPH THOM?

3. TIpo sKi BIACTHBOCTI BOXHOTO PO3YMHY aMiaKy CBiIYHMTDL
ioro mist Ha iHOMKaTopn?

4. SIx e MOXHa MOSICHHTH HA MIACTaBi YSIBJIEHb NMPO €JeK-
TPOJNITHYHY AHcOoLianiio?

5. Illo BinGyBaeTbcsi mpu Aii Ha BOOHMWIT PO3YMH aMiaky
KHCJIOTOIO?

6. Cxnanitb, 16 MOXJIHNBO, PIBHSIHHSI peakiliii i 3amMIiTh iX
y TIOBHiil i cKopoueHiif ffoHHuX (opmax.

Ilpakmuuna poboma 2

JobyBannsa okcuny kapoomy(IV), B3aemonepersopenns
KapOoHaris i rizporenkapOonaris

Koportka incrpykuis:

1. ¥V npobipky moxianitTh KiIbKa IIMATOYKIB Kpeiigu a6o
MapMypy i fJonuiite TpoxXi po30aBIeHOi XJIOPHAHOI KHCIOTH.

2. TIpo6GipKy WBHAKO 3aKpHiiTe KOPKOM 3 BiIBIIHOIO TpyO-
KO0, KiHEelb SIKOi 3aHYpTe Y MpobipKy 3 BaMHSIHOK Boaoio (1—
2 wmn). o cnoctepiraeTnes?

3. IIponoBxyiiTe MpomycKaTH ra3 y 1o caMy Nmpo6ipKy JOTH,
JIOKHl HC 3HHKHE KUTAMYTh i YTBOPHTLCSI TMPO30OPHI PO3UMH.

3anuTaHHa 1 3aBOaHHS

1. 1o BinGysaeTncst mpir Ail XJIOPHIHOI KHCIOTH Ha Kap6o-
HaTtu?

2. SIx nBoma crnocobaMi OBECTH, 11O 3 MNpobipKu BHMi-
JISIETLCST caMe oKeul Kap6ony(IV)?

3. SIK MOSICHHTH TMOSIBY KaJaMmyTi B Npo6ipli 3 BAHSIHOIO
BOJI0IO, KPi3b SIKY MPOMmycKaIn okcHa Kapbony(IV), i pozunHeH-
HST KamaMyTi?

4. Cxuanite piBHSIHHSI peakuiii i s3amMiuiTe iX y MOBHiil i
CKOpOUcHiif 1fOHHHX (hopMax.

173



Ilpakmuuna poboma 3

Po3B’3yBAHHS €KCHEPUMEHTAIBHHX 32124

3asnanns:

1. Bu3HauuTH, SIKa PEYOBHHA MICTHTLCSI B KOXHIiM 3 YOTH-
PBOX NMPO6IPOK (KPHCTATIYHI PEYOBHHHM):

Bapianm 1—cynbdar HaTpilo, KapOOHAT Kaiblilo, Tipo-
KCHJI KB, XJIOPHI KaJIBIIiIO;

Bapianm 2 — xapboHaT HaTpilo, cyabdar HaTpiio, cyabdir
HaTPilo, XJIOPHA HATPIilO.

2. CkulacTi pIiBHSIHHSI peakuiif i 3ammcaTv iX y IOBHii i
CKOpOYEHiH HOHHMX ¢hopMax.

3. 3niificCHUTH peaxilii, 110 BHPAXAIOTLCSI TAKUMHU HOHHHUMH
PIBHSIHHSIMH:

Bapianm 1: a) 2H* + CO} » CO, T + H,0
6) Ca** + CO} » CaCO,
Bapianm 2: a) Ca?* + 2HCO; - CaCO,;{ + H,0

6) Ca?* + Si0}~ - CaSiO; 4
4. HanmcaTtH piBHSIHHSI peaxuiii, 10 BinOyBaloThCS.

ITpaxmuuna poboma 4

Bussienna KapOony, Iinporeny, Xnopy
B OPraHiYHHX pPe4YOBHHAX

Hocuin 1. Buseaennsn Kapbony i Iiopoeery.

CyMmill [ocnimXyBaHoi peyoBHHH 3 okcuuoM Kympymy(ID)
TIOMICTITB Y CyXy TpoOipKy i 3aKpimiTh ii y I0TATHBi Y TOPH30H-
TaJILHOMY TIoJIoXeHHi (May1. 33). ObepexHo BHeciTh Ge3BoAHMI
cympdar Kynpymy(Il) i 3akpuiite mpobipKy KOpPKOM 3 Ta3oBil-
BITHOIO TPYOKOIO, KiHEUD SIKOI OMYCTIiTh Y NMPOGipKy 3 BaIHSIHOIO
BOJIOIO.

O6GepexHO HarpiBaiiTe TpoOipKy 3 HOCHIIXKYBAHOIO PEYOBH-
Holo. CniocTtepiraiite 3MiHM, 1O BiIOYJIHMCSI 3 OKCHAOM KYIIpy-
my(II), cynsdarom xynpymy(Il), BanmHsIHOIO BONOIO; TiCIsI LLOTO
JOCJIiA TPHUITHHITD.
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Man. 33. Busmnenns Kap6omy i Iiaporexy B opraHiuHii criomyiii:
1 — cyMilll peyoBHHH, IO JOCIUKYETHCA, 3 OKCHAOM Kympymy(II);
2 — GeapoxHuit cyanpar Kynpymy(1I); 3 — Banusia Boja

3 METOI YHWUKHEHHSI PO3TPICKYyBaHHA NpPOBipku
cTexTe, Wob nicna NPUNUHEeHHS HarpiBaHHA pigvHa He
nepekuganacs no Tpyéui y npunap.

3anuTtaHHa i 3aBAaHHSA

1. SIxy ponb Bimirpae B gaHoMy mocnini okcun Kympymy(II)?
2. 3 5IKOI0 METOI0 BHKOPHCTOBYETLCSI BAaITHsIHA Bona?
3. HanuuuiTh piBHSIHHSI peaxiiii, 1o BinOyBalOTLCSI.

Hdocnin 2. Busenenns Xaopy.
KiHeup MigHOro ApOTY 3irHiTh MeETeNbKol abo y BHUIVIsIIL

cnipani niamerpoM 1—2 mm. [IpoxapioiTe APOTHHY B TOJyM’i
IO THX Tip, TMIOKH BOHO HC IEpecTaHe 3abapBIOBaTHCDL, OXOJIO-
OiTh 1i. BHeCCiTh APOTHHY B PEYOBHHY, IO AOCHIIKYETLCS, i

sHoBy B monym’st (Man. 34). 3eneHe 3a6GapBiCHHSI TOTYyM’sI
CBITYHTL NPO HasIBHICTH XJIOPY B CIOMYL, BUAAHIH JJIS1 aHAJIi3Y.

EMHOCTI 3 NIerko3aiMUCTUMU OPraHiYHUMKU cnony-
KaMu TpumainuTe aani Bifg BOTHIO.
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Maa. 34. Busmrenust Xiopy B opraHiuHii criosyir:
1 — MiaHa apoTHHa
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< >
METANH

NHj}
Ag+
Na*
K*

Ba®*

Znt

cr

Honarku

1. PO3MI3HABAHHS MOHIB HEOPTAHIYHHUX CIOJIVK

Karionn B po34HHAX KHCJOT, JyriB, cojed

NIAKMYC

v

JIyT, HarpiBaHHs

v

po3uunn 3 CI°

v

y nomym’i

v

y nonym’i

i 4

PO34HHH 3 SOi' N

Cd

nyr OH™

R'%

YepBoHe 3a6apBieHHs PO3YHHY
Vr1BopenHs BoaHio H,
Buninenns amiaky NH;

Binuii cupHuctuit ocan AgCl
Xoste 3a6apBreHHs nomym’s
®ioneroBe 3a6apBIEHHS NOTYM’ st

Binwit ocan BaSO,

Binuii qparnuctuit ocan,
PO3YHHHMH Yy HAUTHUIKY JIyry

AHIOHH B PO3YHHAX KHCJIOT, JIYTiB, coJIeH

po3umnm 3 Ag" "
posumin 3 Ag’
posumnm 3 Ag” =

posumny 3 Ba®*

~
7

po3uuuu kucnor, H'

L.
7

H,SO, (kouw.) i Cu

JIAKMYC

~
Cd

Binuii cupuuctuit ocan AgCl
JXosTyBatuit cupHucTHii ocan AgBr
XosTuii cupaucTHit ocan Agl

Binuit ocan BaSO,

Buninenus Byrnekucnoro rasy CO,
Buninenns 6yporo razy NO,

CuHe 3a6apBleHHs pO3UHHY
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3. KJIACH OPT'AHIYHHX PEYOBHH I ®YHKILIIOHAJIBHI I'PYITH

OyHKUIOHATBHA

Knac cnonyx rpyna Hassa rpynu INpuxnan
lanoreno- | _E, Cl, Br, lanorenn  |C,H Cl xnoperan
noxiaHi _l CgHBr 6pomoberson
CnupTa _OH Tinpoxcunsua |C,H,OH eranon
i penonu (rinpoxcun) |C¢H ;OH rexcanon
C4¢H,OH ¢enon
fo) (0]
Anbperiou —(f(H Ansperinna | CHy— Ci/H
OLTOBHI anbaeria
._C_. . Cl'la_' _CH3
Ketouu M Kap6oninbua Il
0 (kapGowin) 0
JIAMETHJIKETOH (ALIETOH)
Kap6oHoBi _C:/O Kap6oxkcunsha |CH;COOH ourosa
KHCJIOTH OH (xap6okcu) KHCnoTa
Hirpo- NO, Hitporpyna |CH,;NO, nitpomeran
CMOMYKH
IepBunni NH, Awminorpyna (CH,;CH,NH, erunamin
aMiHM (nepBuHHA)
BropuHHi -NH Awminorpyna (CH,; NH_CH,
aMiHu (BTOpWHHA) |AMMETHNAMIH
Aminu .0 AMinorpyna CH C/’O
— —
KHCJIOT aNHz . “NH,
aMiJ1 OLITOBOI KHCIIOTH
Byrnesonni — — C,Hs, CH,, C,H,,

6H6
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4. BBAEMO3B’ 30K MDK IEAKHUMH ®I3UYHHMH BEJIMMHHAMHU

®iznuna senwauna | [losnaueHns ﬁm&’uzugam?m Oaunuus
KI/MOJIb,
MonsipHa M M=l M=2D r/MOJB,
maca n H, 1 r/mons =
=10~ kr/mons
Maca m m= Vp; m= Mn Kr, T
PE4OBHHH
m |4
: s NE—l N==—
KinekicTs n M Vi MOJIb
PEYOBHHH N
n=—
Na
O6’eM rasy vV v="v=vn M3,
MonspHuii Vi y V.oy M M/MOJB,
06’em " p n/mMone
I'ycruna ) gl omil Kr/M>, r/em’,
n V, r/n, r/mMn
(ans rasis)
BinHocHa D p=PL. p_M —
rycTHHa ra3is Py M,
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10.
11.
18.
26.
27.
28.

29.
30.

31.
35.
41.

42.

46.
47.
48.
49.
50.
51.
52.
66.

67.
68.
74.
75.
76.

81.
82.
83.

93.
94.

BiAnoBIAl A0 3ABAAHDb

(a)

()

(6)

()

SO, = 112 M

He BucTauuTh
¢(SO,) = 61,32 %
9(0,) = 38,68 %
m(BaSO;) = 434 r
m(CaSO,) = 680 r
m(Ca0O) =20 r
N32803

(a)

m(po3uuny) = 4,39 r
m(BaSO,) = 0,492 r
m(BaCl,) = 2,21 r
m(CuCly) = 2,61 r
m(H,SO,) = 6,89 T
m(po3uuHy) = 255,6 xr
m(H,80,) = 1102,5 T
90 %

88,7 %

m(S) = 160 kr
m(po3uuHy) = 2,2 Kr
v(N,) = 0,5 monb
v(Ca3N,) = 0,5 mMonb
Bucrauutb

(@)

(r)

(8)

w(NH;) =15 %
m(HCI) = 644 r

(a)

(a)

m(NH4NO;) = 40 r
m(HNO;) =35 r
M(H,) = 9388 M3

(6)

(B)

96.
97.

98.
102.
103.
105.

108.
109.
117.
119.
120.
121.
124.
125.
126.
128.
129.
134.
135.
136.
137.
157.
162.
163.
172.
179.
180.
181.
193.
196.
205.
206.
207.
220.
225.
227.

m(KH,PO,) = 6,8 r
MNO,) = 4,48 n

v(Cu(NO,),) = 0,42 Mosnib

w(H,PO,) = 88,45 %
(r)

(B)

x — NH,NO,4

y — NO

(8), (m)

(a)

w(Si) = 19,5 %
(r)

(B)

(a)

(B)

(6)

(a)

(r)
w(CO)=25%
(a)

(6)

w(CaCO;) = 90 %
W(N32C03) i 83,3 %
(2)

(1, 2)

(3)

(3)

(3)

(1,5; 1,3; 2,4; 5,6)
(2)

(2)

4)

(2)

3, 1,2

(2)

(3)

(1,4)

(2)
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IMEHHUA NOKAXYMK

Bbpaua X. 47
Byccenro X. B. 72, 73
Bytnepos O. M. 125—127
Benep @. 107
Bnaciok I1. A. 80
Ieii-Jioccak XK. JI. 79
Top6auescbkuit 1. . 107, 108
3aitkeBuy A. €. 79
3eniHcekuit M. 1. 159
Kasenaiw T. 47
Kekyne @. A. 147, 148
KinpiaHos A. . 128
Kipcanos O. B. 152
JlaByasbe A. 47, 73
Jle Ularense A. JI. 62
JIiGix 0. 73, 74
Mennenees 1. 1. 78
IMpicmi Ix. 47
MpsauuiwHukos 1. M. 73, 77
Pesepdopa 1. 47
Copia MI. 53
Tenap JI. 78—80
Leene K. 47
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NPEAMETHUIA NOKAXYUK

Abcopbep
ArpoxiMmist
AncopbeHT
Ancop0buist
Asor
AKTMBOBaHe BYTis
Anma3s
Anotponis

— Kapb6ony

— Okcureny

— Cynsdypy

— @ochopy
AJIOMOCHJTIKATH
AMiak

AmiayHa BOJA
Amodocu
Amodocka

AueTuieH

B

BeH3uH

Ben3eH (6eH30.)
BeroH

bBina caxa

Byran

Banusik
BanusiHa Boaa

B3aeMHuU# BIUIMB aTOMIB

Buxia npoaykry
Byrinns

132 i nani

161, 165
146 i nani
105

93

117

96

96

126
43—46
167
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184

ByrnesonHi

— apoMaTH4Hi

— HacHyeHi

— HeHacUyeHi
Byrsieuesi marepianu

a3

— BOoNOTHU#H

— Oypwuid

— BYIIEKUCIIUH
— KOKCOBMH

— MPUPOAHUM
— PYAHMKOBHA
— YaJHU#H

a3 cynyTHuU#
lazoiinb

lac

[excaH
['ekcaxyiopo6eH3€eH

[eKcaxJIOPOLIMKIIOreKcaH (reKcaxyopaH)

lentan
lNioporeHkapboHaTu
laporeHcynbdatn
liaporeHcynbdiTu
laporendocdaru
[inpyBaHHs

— aleTWIeHyY

— OeH3ony

— ETWJIEHY

— HEHAaCUYEHMX BYIJIEBOLHIB
[omonoru
[oMosoriyHa pisHULS
[oMonoriuHuit psan
I'padir

I

JerinpyBaHHs
JlexkaH

[eToHauist
JvrinporeHdocdaru

146
117
131
85

153
117
163
67



JuxnopoMeTaH
Jio6pusa

— a30THi

— KOMIUIEKCHI
— MiHepabHi
— OpraHiyHi
— docdarHi

JIOHOpHO-aKLENTOpHAa B3aEMOLis

EtaH
Etun
ETtunen

3

3ani3Hui KonuenaH
3anizobeToH

3B’430K

— KOBQJIEHTHUM

— KpaTHHU

— OpAMHApHUM (MpocTuii)
— MOABIKHHUIA

— MOTPiHMUMI

[306yTaH
[3omepu
[3oMmepis

K

Kaonin
Kam’ssHoByriIbHa cMona
Kap6inu

Kapb6ix

Kap6oH

Kapb6onartu
KapbotepMmisi

114

72, 73
79
72
73
79
56, 57

116, 117, 119
128
131 i mani

22, 40
105

100, 102
132
132
131, 132
131, 132

124
125
125

101
167
136

85

81, 82
95—-97
87
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186

KBapu
Kepamika
Kucnoru

— nudocdarHa
— kapboHaTHa
— MeTtadochaTtHa
— HiTpaTHa

— HITpUTHA

— oprodocdaTtHa
— CHUJKaTHa

— cynbdaTHa

— cyabdiTHa
KucnotHi gowui
Kokc
KokcyBaHH$
KonoHna cuHTe3y
Kpeitna
Kpekinr
KpemHesem
Kpuwrans
Konoo6ir

— Kap6ony

— Hirporeny
Kynopocu

M

Masyt

Mapmyp

MeraH

MeTun

Minuuit 6auck
Moupneni Monekyn
— KYJIeCTepXHeBi
— MacTabHi
MoHoriapat
MonHomep
MoHoMepHa JaHKa

H

Hamiuiuok peareHTy
Hadra

102, 103

27, 28, 3538
25

27, 42

167

167

90—93
101, 104

99—101
76—78
39

161, 163

111 i nani
128
22

118
118
41

141
141

29—34
158 i mani



Ha.Tonponyktu
Hadroximis

H.awatup

HawatupHuid cnupt
Hirpatu

Hitpuau

Hitputu

HirpobeH3son

HirporeH

Homenknarypa

— BYIJICBOJHIB HEHACUYEHMX
— BYIJIEBOAHIB HACHYEHMUX
HonaH

O30H

O30HOBa aipKa
O30HOBMI LLAP
OxkcureH
OxTaH
OKTaHOBE YMCJIO
Oxkcuau

— kapOoHy

— HITPOreHy
— cuniuilo

— cynbdypy

— ¢ocdopy
Oneym
OTtpyToximikaTu

I

[Tapacin

[Mapadinm
[MapHuKoBUit edekT
[TeHTaH

IMeperonka HadTH
[MecTHumau

[Miput

IMnactmacu
[MonieTuneH

162

162

57, 61

57, 58

66, 71, 72, 74
53

66, 74

149

47, 48

133
127
117

16—19

19

18, 19
13, 14, 22
117

164

90—93
64—66
90—93
24—-28
66

42

151

122, 142
121

101

117

159

151

17, 33
143

141 i pani
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188

IMonimep
[Monimepusauis
IMoninpomninex

IMoniterpadyoperuiex

[MTonixnopoBiHin
[Mopuensina
[MoTaw
[Mpeuunirar

[MpuHUMI UMPKyTsALii

[Mponax
[Mponin .
[Mponinex

Panukanu
Peakuis

— riapyBaHHs
— TrOpiHHA

— JeriapyBaHHs
— 3aMilUeHHs
— MPUEAHAHHSA
— poskiany

— XJIOpYBaHHS

C

Caxa
CBuHLEBHI GIMCK
Cenitpa
Cunau
Cunikatu
Cuniuiit
CHHTE3 amiaky
Cipka

— MOHOKJIiIHHA
— MJIacTHYHA
— pombiyHa
CipuMcTuit ras
Ckio

— BIKOHHE

— KBapLoBe

141
141
145
145
145
105
97
79
63, 64
117
128
132

128, 129

135, 153
112, 120, 148
153

114, 148
135, 149

113

114

115

22

72

89

103
81, 82
62—64

20, 21

20, 21
24

104
104



— pPO34MHHE
— piake

— CHJIiKaTHe

— TYroruiaBke

Cwmor

Cmona Kam’siHOBYriJIbHa
Cona

— KaJIbLIUHOBaHa

— KpMCTaliyHa

— MHTHa

Coni aMOHi10
CrpykTypHa cdopMmyna
CryniHb nonimepu3auii
Cynbhatu

Cynbhinu

Cynboditn

Cynbdyp

Cynepdocdar

Cyxuit nin

T

Teepaictb Boau

Teopis ximiuHOI OynoBu
TennoobmiH
TepMomnIacTUYHICTb
TerpaxnopomeraH
Tedron
TpuxiopomeraH

o

®DasiHc

®dizionoriyHa ais

— amiaky

— Oyporo rasy

— 030HY

— okeuay cuniuio(IV)
— okcuay cynbdypy(1V)
— Hirporeny

— ®ocopy

®ocharu

103
103
104
104
170
167

96

96

97
59—61
112, 117
142
35-38
23

25, 26
13—15
79

90

97, 98
123 i nani
63

142

114

145

114

105

55
65
17
91—93
26
51
51
78, 79
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TaKOX 3arnporoHOBaHAa caMMM MeHneneesum. Baarani icHye 6a-
raTo BapiaHTiB 300paXKeHHs! NePiOAUYHOI CUCTEMH i HE TUTBKH Y
BUTNISAI Tabnuui. Ane 3 TaGMMYHUX BapiaHTIB y Hall yac Hai-
GBI MOLUMPEHUMH € KOPOTKa i noBra opmu. BoHu B3aeMHO
JIOTIOBHIOIOTh OIHA OAHY i B LIOMY ineHTHYHi. [IpoTe ocTaHHIM
yacoMm nosra ¢opma HaOyBa€ OiNIbLIOI MOMYJSPHOCTI, OCKITBKH
SICKpaBIllle Y3rOIXKYETHCSl 3 OYIOBOIO aTOMIB XiMiYHMX €JIEMEHTIB.

Y nosriit ¢opmi BenuKi mepioan, Tak caMo AK i Maji, 3ai-
MaloTh JIIIE OAHY FOPU30HTAb, HA JBAa PSAM HE MOALIAIOTHCS.
JIiBOpy4 pO3MIlLYIOTECS S-€JIEMEHTH, B aTOMax SIKMX 3arOBHIO-
I0TbCSl s-0opbiTani; mpaBopyY — p-eJeMEHTH, B aTOMax sKUX 3a-
MOBHIOIOTECSL p-opOitaii. ¥ s- i p-eneMeHTIB 3armoBHIOETHCS
30BHIIIHIA €IeKTPOHHUI 1wap. Y cepeaHiil YacTHHI BEJTHMKHUX
NepiofiB po3MilLYIOTBCSI TaK 3BaHi MEpPeXilHi eJIEMEHTH, B aTo-
Max SKHUX 3arOBHIOIOThCSA d-0pOiTasi MepeA3oBHIlIHBOTO Lapy.
PonvHM JTaHTaHOINIB Ta aKTUHOIAIB — Lie f~eneMeHTH. B ixHix
aToMax 3aroBHIOETBCSI TPeTiit 330BHI wap. Lli ponvHM, K mnpa-
BUJIO, BUHOCSITh 3a MeXi TabNMLI SIK y KOPOTKiif, TaK i y MOBriit
¢opmi. BigMiHHICTb Y MOCNIZOBHOCTI 3aMOBHEHHS €JIEKTPOHHUX
1apiB (30BHILUHIX i PO3MILIEHUX TIMUOLLIE) TMOSICHIOE MPUYUHY
Pi3HOI TOBXWHU NeEpioJiB.

Hosra dopma nepioguyHoi cucTeMH BKJIOYae 16 rpym — 8
rooBHUX i 8 moGiyHMX (MArpyn Hemae€), 1O MO3HAYaloThCs
qnitrepamu A i b. Po3sraiuyBaHHsl y rpynax s- i p-eJIeMEHTIB BHU-
3HAYA€ETHCS 3arajIbHOIO KIJIBKICTIO €JIEKTPOHIB 30BHIlLIHBOTO 1lIa-
Py, @ d-eNIEeMEHTIB — 3araJibHOI0 KUTBbKICTIO S-€JIEKTPOHIB 30BHilll-
HbOTO i d-eNeKTPOHIB TMepen3oBHillHboro wapis. [lepionuuHa
MOBTOPIOBAHICTh OYIOBM 30BHILIHIX €JIEKTPOHHUX O0O0TOHOK
aTOMIiB € NMPUYMUHOIO TIEPIOAMYHOI 3MiHM BJIACTUBOCTEH XiMiy-
HUX €JIEMEHTIB. Y LbOMy nossirae (pi3MyHa CyTh MEPiOIUYHOTO
3aKOHY, SIKa HE 3aJIeXUTh Bil (GOPMHU MOZAHHS NMEPIOOUYHOI CU-
CTEMM EJIEMEHTIB.
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