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IIPAJIMOBA

Haparisa ca6pbi!

Y raTBIM rojf3e BbI ITAUbIHAEIlEe BLIBYUIHHE HOBara Byds0OHara
npagMeTra — ximii. I'sTa BesbMi IiKaBas HaByKa, SKad pasaM 3
Oianoriait i ¢isikait mamamoska BaM IpaBijibHA pasyMellb HaBa-
KOJIBHBI CBET i TJIyMaubIllhb 3MEeHbI, AKid agObIBaroimna ¥ iMm. Ximia
Jacib aaKasbl Ha IMMAaTJiKiA MbITAHHI 1 HMAIIBIPBIIL Ball KPY-
rarjasan.

IIi 3’ayasaromma Ajsg Bac HOBBIMI CJOBBI XiMmis, xXimivHwbl? Ka-
HelrtHe — He! BbI {oxo uyii ix moma i ¥ mixose, AHBI 3HAEMBISA
BaM 3 IHTopHITY i TonmebauamHsa. I'sTa cBeOUBIIL Hpa TOE, IIITO
ximia i ycé, mTo 3 €1 3BsI3aHa, cTaja Heaa eMHAall YacTKal »KbIIl-
1A yajlaBeKa, Aro mnaycsaa3eéHHau AseiHacIri.

Menagita mpa rata amus 270 roxm tamy Kasay 3HaKaMiTbI
pycki Byuonsl M. B. Jlamanocay: «Illwporka pacnacuipae
ximis pyki ceae lj cnpagvl A0OCKif..». YIKO TaIabl JIOA3L yMmesi
BBIILJIAYAANL HEKATOPBIA MeTaJjbl 3 PYA, aTPbIMJIiBAIlh IIKJO,
dapdop, papbsi, BEIpadJAAIL BOIAT, JeKi. ¥YC€ raTa MOKHA ObLIO
AXKBIIIIABIIE TOJBKI IIPHI JallaM0O3€e PO3HBIX XIMIUHBIX IIpalacay,
MHOTifA 3 AKiX "yajlaBeK 3aCBOiy ThICSAYLI T'OJ TaMy.

Y manepardi yac Ximia 3’ayaderiia agHol 3 HallBarKHENIIIBIX
HaBYK, a XiMiuHad IIpaMbIC/JIOBACIlb — aJHOU 3 raJIOYHBLIX TaJliH
IIpaMbICJIOBACIIi.

Ximisa BaJjomae BsJIikaii crBapaJjbHail cinaii. IIper ae gama-
MO3€ BBIPAOJAIONL OyHayHiublA MAaTIPBISAILI, YIHAaeHHI IJd Ia-
BeJIIU9HHSA YpasaiBacii riaedbl i XiMiuHBISA CPOAKI axOBBI pacJiH.
XimiKi BbIpaOJISAIONb PO3HBIA IIJIaCTMAachl i BaAJOKHBI, JeKi i Bi-
TaMiHBI, (hpapOaBaJIbHiKi, MBIMHEBISA CPOAKI i IIIMAaT iHIIIBIX BasKHBIX
MaTapbisaiay. IIpeIpoaHbIA BhIKAHI — ByTaJb 1 HaPTYy — XiMmida
ImepaTrBapae y maJiBa IJsA TpPaHCIAPTY, Yy IAILJIO i CBATJIO, Heab-
XOIHBIA HAM JJIA JKBIIITA.

Ha xanp, Toe, IIITO MBI JAaBeaBaeMcs IIpa XiMilo ca cpoakay
MacaBali iH(papwmalibli, yacaM 3Bsf3aHa 3 AbIMaBBIMi 3acJgoHaMi
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BaKoJ XiIMiUHBIX IIpaANpbleMCTBay, aBapblAMi i KaTacTpodami,
AKig BAAyIb nOa 3a0pyAKBaHHA HaBaKoOJIbHAra acApoanss, 3
ATaBiTBIMI paubIBaMi § pskax, 3 rapogHiHall 1 camaBiHall, AKis
aTpydyaHbl ggaxiMikaTami.

I1i BimaBaraa ¥ rareiM ximisai? He, He BinaBarasa! I'aTbia He-
DasKaJaHblsa maznsei agObpIBaroIlla ma BiHe Oe3aaKas3HBIX JIIO-
n3el, AKisg He 3aJyMBaloIllla IIpa HACTYICTBBLI CBaE€ll O3eMHACIII,
3a0BIBAIOIIIA ITPA ITPABiJIbHAEe BHIKAPBICTAHHE XiMiUHBIX PAUBLIBAY
i mpamnacay. Moska, AHBI He BeJaiollb, AK aTpPbIMAIlb IIaTPI0HBIA
MaTAPBIAJBI 0e3 IMTKOJBI IJisd HaBaKOJIbHAra acsapoaass, AK mpa-
BiJIbHA BBIKAPBLICTOYBAIlb PAUBIBLI i XiMiuHBISA mparpchl? AIKasbl
Ha I'9TBIA 1 MHOTiSA iHINBIA IBITAHHL AalaMosKa 3HaKnCIL mygoyHassa
HaByKa — Ximis.

Be3 Bemay ma ximii Hesbra apasyMenb, YaMy 1 AK aIHBI
POYBIBBI IIepayTBaparolllia y iHIIbIA, AKiA mpaiachl ag0bIBAIOIL-
ma Y HaBaKOJBHBIM CBelle — y aTmacdepsl, y riebe, y Bajse,
Yy KBIBBIX apranismax. Benbl ma ximii ganmamaramnb udajiaBeKy
3BMAHAIL HaBaKOJIbHBI CBET, aJKpPbIBAIlb 1 BBIPAOJAIL HOBBIA
PAUYBIBLI 1 MaTIpPHIAJIbI, ACBOMBAIlh Pa3HACTANHBIA IIPAIIACHI 1 T9X-
HaJiorii. Boch yamy KOKHBI UajlaBeK IIaBiHEH aTphIMAallb aCHOBBI
XIMIiUHBIX Beday.

Mrul BeabMi cman3déMcsd, IINTO, KaJji BBl IIa3HaéMileca 3
IB3iYHBIM cBeTaM XiMii, MHOIisa mago0saIlb I'ATYIO IIYAOYHYIO HAaBY-
Ky, a HaOBITBHIA BeJbl CIIATPI0AIIIIA BAM Y HAJEHIIBIM KBIIIH i §
mmparibl.

Y moOpsI masax!



7k KapbicTauua By4306HbIM fanamMoXXHikam

Y Bac y pykax ByuYsOHBI ganaMoKHiIK «Ximis». Ilarapraiime
Aro, Ma3HaEMIIEeCs ca 3MecTaM. ¥ BeCh MaTAPBIAJ ByusOHAra gara-
MOKHIKa IIaj3ejieHbl Ha pasasesibl i maparpadsi. MagoHKi, cxe-
MBI, TaOJIIIIbI JamaMoOryIlb BaM OOJIBII HarJAgHA VABIiIlb Toe, Impa
IIITO iI3e TaBOpPKa ¥ TIOKCIlEe ByusOHAra JalaMOKHiKa.

Y mskcie maparpaday asHausHHI HDaHAIIAY, AKia maTpaso-
Ha 3allOMHIiIlb, BBIJI3eJIeHbI BEPThIKAJbHAW UBLIPBOHAM JiHiAN i
YOPHBIM IAYTJYCTBIM KypciBaM, XiMiuHBIA (POPMYJIbI, CiMBAaJbI
i ypayuenHi — TaycTeiM mpbiTam. CiHiM KoJiepaM ImasHadYaHBI
MaHAINIIl, AKiA cycTpakarolllla VIepIIbIHIO, 1 a3HAU9HHI HMaHAI-
Ay, SKisg cmarpabAmniia BaM OJA PasyMeHHS 1 TJIYMauyd9HHS
yaaciiiBaciieii psubiBay i ximiumbix 3’ay. IIpaBinbl masHauaHbI
BEepPThIKAJbHAN JiHIAN ciHAra KoJiepy.

¥ kaHIBI naparpaday Ha KaJdsapoBbIM (hOHEe Iaa3eHbl BHIBAIbI.

IIprTanHi 1 3aganHi ¥ KaHIbBI maparpaday mpbI3HAUYaAHBI OJd
3aMallaBaHHA BbIByuaHara MAaTI9pbIAay. AIKasbl Ha Yyce pas-
JIIKOBBIS 3aJaubl BbI 3HOMA3EIEe § KaHIIbI KHIrl.

He 3aOnIBaiille KapsnIcTalllla IIPaJAMETHBIM IIaKasaJbHiKaM.
IIper Aro mamamosde BaM Oya3e JIATYAYM 3HAMCII MaTIPBIAI, AKi
HaJIEXKbIIIb BBIBYYBINH IIi ITayTaphIllb.

Y Hadamkax 1—7 panseHbl naBeAKaBBIA i iH(apMaIbIiHbBIA
MAaTAPBISAJBI, AKisd OyAylhb KapbICHBIMI ITPBI BEIBYUSHHI Ximii.

HanaTkoByr iH(papMallbll0 BbI MO:Kalle 3HAMCIIl, BbIKapbIC-
TOYBAIOUBI iHTAPHIT-PAcypc eior.by, «7 raac» — «Ximisa».

Y ByusOHBIM JamaMOKHIKy BBl CYCTPIHEIle HACTYIIHBISA
VMOYVHBIA abadHausHHi:

@ — Ml panbITaiBBIX
— Hamamiai sKcrepbIMeHT

IIppl BBIKAHAHHI JgamMaImIHATra OJKCIEephbIMEeHTa Heal0XomgHa
BBIKOHBAIIb ITPaBiJIbl OACIIEUHBIX MTABOA3iH.
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3HaémcTBa 3 XimiyHau nabapatopbisaun

Cab6pswi! Bl nperiimri Ha ¢cBO¥ mepInbl YPOK Ximii, aAKi agdbI-
Baera ¥ ximiunsiM kabinerie. TyT BbI Oya3elie BbIByUaIllb ACHOBBI
raTail HaBYKi, mpaBoA3illb AocJienbl, IIasHaémiieca 3 OymoBail
PO3HBIX IIPhIOOpPAY, HaABYUBIIlECSd KapbICTAaIllla XiMiUHBIM IIOCY-
JTaM 1 psaKTBIBaMi.

Hnsa Taro Kab ypoki ximii 6bLIi He TOJBKI IiKaBBIMi, aje i
OdAcIeuyHBIMi, IIasdHaéMmilecda 3 NpaBijgaMi maBoa3iH i paboTwI ¥
KabiHene ximii.

1. Y kabiHeT xiMii MOXHa yBaxoAgiub TOSbKi 3 Aa3BOSly HacTayHika
abo nabapaHra.

2. KoxHbl By4YaHb MaBiHeH 3Haxopdsiuua Ha csaiM pabodbiM Mec-
Ubl, Ha iHWae MecLa MOXHa nepaxonsiub TOMbKi 3 Aas3Bofy HacTay-
Hika. Henbra 3arpyxaub pa6o4ybl CTON CTAPOHHIMI NpagmMeTami.

3. V kKabiHeue XxiMmii HeabxooHa npasynsub acuapoXxHacub, nag-
TpbIiMAiBaub Napagak i YbICLiH0.

4. Y KabiHeue XxiMmii Henbra ecui i Knacui Ha cTon npagykTbl xap4a-
BaHHSA, a TakcamMa niup.

5. KaTarapbiyHa 3abapoHeHa KallTaBalb S00blS pP3aKTbIBbI.

6. lNepag BblkaHaHHEM KoOXHara pgocnefy HeabxofHa QAakrnagHa
nasHaémiuua 3 aro aricaHHeM.

7. 3abapoHeHa camacTolHa 6paub p3akTbiBbl i NayblHaLb paboTy 3
iMi. Pabiupb rata MOXHa TOSbKi 3 [Aa3BOJly HacTayHika.

8. lNpbl BblkaHaHHI gocnedy nartpabHa Opaub CTOMbKI P3aKTbiBY,
KOSbKi yKasaHa y anicaHHi gocneny Ui HacTayHikam.

9. Kani Bbl pasnini (pacceinani) paakTely abo €H Tpaniy Ha Bonpar-
Ky, TBap, pyKi, HeagknagHa naesefamiue npa rata HacTayHiky ui na-
6apaHTy.

10. Ma 3akaH49HHI NpakTbIYHbIX PaboT i nabapaTopHbIX gocnenay
HeabxofHa HaBecui napagak Ha pabodbiM Mecubl i Nambiub PyKi 3
Mbliam.

Boawim nmagpabssHa 3 mpasijiami maBoA3iH i maTpabaBaHHAMI
ma mep Oscieki mpwl paboiie ¥ KabiHele Ximii BbI masHaéMmilecs

Ha HACTYIHBIX YPOKaxX.



NMpaBoobnagarens HapogHas aceeTta



Pasnszen |

IleprranayaTKOBbIA
XIMIYHBIA
ITaHAIIL

Y ratbiM pasgserne Bbl

L nasepaelecs ab
MpocTbia XiMiYHbl it
054b1Eb) Y atamMax i XiMi4HbIX
CknagaHbIsi Manekyna afleMeHTax.
p34bIBbI 3pasymMeele, LUTO
TakKoe NpocTbis |
CKJ1afaHblfl p34biBbl, AK
X MOXHa anicalb Npbl
XiMiuHas Aanamose XiMi4yHbIX
chopmyna dopmyn. MNasHaémiuecsa
XimivyHas o : :
3 XiMiYHbIMi p3aKLbIsMi,
paakubiga

MeTanbl iX POSSTIO Y XbIBOM i
HemeTar| HEXbIBOM Npbipoa3e
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§ 1. Ximia — HaByka npa paybiBbl

Y maycan3€éHHBIM JKBIIIII BaKOJI HAc icHye BsJiKas pasHa-
cTaliHacIllb CaMbIX PO3HBIX mpaaMmeray. Ko:KHBI 3 iX Mae cBaio
Has3By. I'sTa, HampbIKJaJ, KHira, CIIbITaK, KaMI’'loTap, pPy4YkKa,
cToJ, TaJie(poH, ayramMabdinb.. Haraeasaubl Ha Toe IITO TI'SThIA
nmpagMeThl abcaJioTHA PO3HBIS, yce AHBI MAKOIb afHY aryJbHYIO
Ha3By — (pi3iyHBIA IEJIBI.

YBaskiBa maraanzime Ha wmajgioHak 1. 3 uaro 3po0JeHbI
(disiuHBIA 1eabl, AKiA BulayaeHbl Ha im? Ilpasinpma! CmauaTKy
nmakKasaHbl IIPaJAMEThI ca IIKJIA, IIOThIM — 3 aJIOMiHiI0, TOTHIM —
3 macTMachl (IOJiSTHLIEHY). ATphIMJiBaela, IITO (isiuyHbIA
IeJIbI MOTYIb CKJIAZAIlIla 3 PO3HBLIX PIYbIBAY.

| PaybiBbI — rata toe, 3 4aro cknagaroyya pisidyHpisi yenbl.

Boabmacip (PisiuyHBIX IIeJI CKJIagaeIIia He 3 agHaro, a 3 He-
KaJabKix pauniBay. Hampreikian, moOpa 3HaéMblgd BaM cMapT(OH,

-

-

1

o

::'ﬁ H‘__"‘-——__

Ca wkna 3 antoMmiHito 3 noniaTbINeny

Man. 1. ®igi4HbIa uenbl
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Man. 2. ®isiuHbIg Lenbl, fKig cknagawuua 3 Hekanbkix padbisay

JiXTapblK, HAXKHINBI, npac (maa. 2). Hamaxka aparagariia, 1mTo
SIHBI 3p00JIeHBI, K MiHiMyM, 3 IBYX PaUYbIBay — MeTaJy i ILjact-
Machl.

V uanepaluHi 4ac BagomMa 6orbLl 3a 185 MNH po3HbIX paybiBay. He-

KaTopblsd 3 iX, Hanpblknag Baga, Kicrnapopn, BYrNSKicibl ras, cycrpa-
kawouua y npbipoase. bonbliacub paybiBay, Y TbiM iKYy 3HaéMbIA Bam
akpbI1 i NonisTeIIeH, xXiMiki aTpeiMniBaloLb WTy4Ha. LLToroa siHel cTtBapa-
tOUb HekasnbKi MiflbEHay HOBbIX payblBay.

MHorisi paybiBbl 3HaxoA3sLb LUbIPOKAE NpakTbl4Hae NpPbIMAHEHHE. HAHbI
yBaxodssub y cacrtay Jiekay, XapyoBbix fataBak, dapbaBasibHikay, Mbil-
HbIX cpogkay. PaybiBbl 3’aynswouua cactayHbIMi YacTkami marapbianay.
Tak 3BblMavHa y npambicioBacLi HasbiBawoLLa CyMeci padybiBay, 3 sKiX
BblpabnsoLb Po3HbiA nNpagmMeTbl. MaTtapbianami 3’aynawoouua, Hanpbliknag,
nnacrmacsl, ryma, nanepa, gpayHiHa, XiMi4HbI BasioKHbI.
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Koxmae posublBa Mae cBal Ha3By 1 Bajojae IIsparam
YJIACIIiBBIX TOJIBKi AMY IPBIMET, cBoeacabJiBbIX «an0iTKay maJjb-
may», AKiMi gag3eHae paublBa aJpo3HiBaelllla aJ iHIIIBIX PAUbIBAY
abo mamoOHae ma ix.

YaacuiBacui pausiBay — rata NpPbIMETHI, Ma AKIX PO3HBIA
PPYBIBBI AJPO3HIiBAIOIIA aJHO a7 aaHATO I[i MAJOOHLIA IMAMIK
cao0oii.

Breuryuarons ¢isiunbla 1 xiMiuHBbIA YiaciiBacili paubiBay. a-
Baiire pasddApoMcs, IIITO SHBI XapaKTapbI3yOIh.

Ha (isiuHBIX amgHOCAIIIA TaKid yJacijiBacili paublBay, AKidA
MBI MOXKaM BBIBHAUBIIlh IIPHLI JallaMo3e YJacHBIX opraHay Ia-
YYHIAY I[i IPLI AamaMo3e PO3HBIX BLIMAPAJILHBIX HpPBIOOpPAY.
I'sTa, HampeIKJIaL, arpaTaTHBI CTaH paubIiBay (IIBEPABI, BaaKi a0do
rasamamo0HbI), iX KoJep, MIYbLIbHACIIb, TAMIIEPATYPhl KilleHHS
1 miaayjaeHHA, 3JeKTpamnpaBOAHACIlb, IllellJlallpaBOAHACIb, KOP-
CTKacIlb, pacTBapaJibHACIIh Yy Baj3e i IIMaT iHIIBLIX.

Hanpeikaan, modbpa 3sHaémasa BaM Mensb (MaJi. 3) — IBEpHae
HeIlpasphIiCTae pIUYbIBa UYbIpBaHaBaTara KOJIEPY 3 MeTaJiuHBIM
onsackam. Ilag ymapami ma-
JaTKa MeA3b PaCILIIOIIY-
BaeIla, TakiM 4YbIHaAM, sSHa
mjacTbluHasA, €M yJaciiiBa
KoyKacnb. Mensnr mobpa mpa-
BOA3IIL OJIEKTPBIYHLI TOK,
He pacTBapaeIia Y Bajase.
Y maBegHiKy MOKHA HIpaubI-
Tallb, IIITO IIYBIJIbHACIIH Me-
n3i poyua 8,9 r/cm®, a Tom-
nmeparypa de IIJayJieHHA
cxJaazmae 1083 °C.

A aria @isiudbla Yiaac-
miBacii Y B3BBIUAIHAN KY-
Man. 3. Bblpabbl 3 Measi XOHHAM COJIi, AKYI0 MBI BbI-
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Man. 4. KyxoHHas conb: 3Opo6HeHas i y KpbiTansx

KapbIcTOoyBaeM Ha KyxHi? XyTusii 3a yc€, BBl cKaskalle, IIITO I'9-
Ta — CBIIIKae PIUYbIBa Oejiara KoJiepy, siKkoe mo0pa pacTBapaeriia
V Bajgse. AqHaK KyXOHHAas COJIb icHye i ¥ BeITyIAA3e OYMHBIX ITpas-
pBICTBIX KpbImnrTanéey (mana. 4). AHbl KpoxKia i mpsel paciipaH-
Hi meparBapaloiiia y APOOHBIA Oesbld KPBIODITATiIKI. ¥ cyxim
BBITJIAI3€ COJIb HEe MPaBOA3iIlh SJIEKTPLIYHBI TOK, aJHAK de pacT-
BOp 3’AyJisgeriia JoOPhIM HIpaBagHiKoM dJeKTpbluHacili. IITubLiIb-
Haclb CcoJi ckjaamae 2,2 r/cM®, a TaMIeparypa fe ILIayIeHHS
poyHa 801 °C.

Bepamp yaaciiBacii psubiBay HeaOxomHa, Kabd 3HAMCIL iM
NpLIMSIHEHHE 1 mpaBijibHA a0ObIXOA3iIa 3 imi.

Hanprwixkaan, BeIpaObl 3 akphLIy i MOJII9CTAPY HeJabra mpaca-
BaIlb HAA3BBLIUAll rapaybIM IIpacaM, TaMy IIITO T'9TBLIA PIYBIBBHI 3
NPBLIYBIHEI HEBLICOKAIl TOMIIEPATYPHI IJIaYyIeHHA IPhI IIpacaBaHHL
MOTYIIb pacIljIaBiIiiia.

M=uoria posubIBbI AAaBiThIA. Tamy ix HiI § AKiM pase HeJbra
KamiTaBallb. HeKaTopbls PIUBIBEI «pasd’dAmarmlb» CKYPY 1 BBI3SHI-
BalOIlb XIMIUHBIA alléKi, 3 iMi MOKHaA IIpallaBallb BBHIKJIIOUHA ¥
T'YMOBBIX TaJbuaTKaX.

ITag ximiunbIMi Y1acmiBaciiMi pasyMeronb 37I0JbHACIII aJHbIX
paubIBay mepayTBaparlilia ¥ iHINIbIsA, HOBbIA PAUBIBHI.



“ﬁ 14 MepwanayaTkoBbIis XiMi4HbIA NaHSALL

Man. 5. HarpaBaHHe UyKpy

Kicnapopg Bapapopn
\

Bapa

Man. 6. YTBapaHHe Kicnapogy i Bagapony
3 Bafbl

Byranb i

Kponni Bagbl

Tak, HampbIKJIaL, Kaji
MOITHA Harpasallb IIyKap,
TO IIpa3 HeKaTOpPhl Yac
€H IepayTBOPHBIIIA y JIBa
HOBBISI POYBIBbI — UYOPHBI
ByTaJIb i OSICKOJIEPHYIO Ba-
oy (maJa. 5).

Bapga, y cBaro uapry, nmanu
y3a3eAHHEM JJEeKTPhIYHA-
ra TOKYy IlepayTBapaeIliia
V HOBBIA POYBIBHI — Ba-
mapon H, i xicmapom O,
(mau. 6).

3 Bagpl i ByrJIgKicia-
ra raszy y 3dJEHBIX pacJri-
HaX Maja y3A3edHHEM CO-
HEUYHBIX IIPOMHSAY VyTBa-
pariIiiia TJIIoKo3a i Kicja-
pon (maxa. 7).
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Man. 7. Cxema npauacy ¢oTaciHTagy

Ycé raTa — IPBIKJIAAbI XiMIUHBIX IIepayTBapIHHAY pPIUbIBay.

BriByusHHe TakKix mepayTBapsHHAY — acHOYHasA 3agada ximii.
Tamy Ha mbITaHHE, IIITO BbIByYae XiMis, MOMKHa Jallb HACTYIIHBI
KapoTKi agkas. XiMmisg — rata HaBYKa IIpa P3YbIBHI i iX mepayr-
BapIHHI § IHIIBIA PIUBIBBI. XiMidg TakcaMa, K Oisjorida i ¢gisika,
agHOCIIIIa 1a IPhIPOJasHAYUbIX HABYK.

Boapm mazpabsasuyio iH@apMalblio IIpa ricTopilo Y3HIKHEH-
HA, pasBiIIe i cydyacHbI cTaH XiMii Bl 3Moskalle 3Haticii y /[a-
damxax 1, 2 y KaHIBI ByusOHAara gamaMoKHiKa.

Vee @isiunbLa yeawvl ckradarnuyya 3 pauvléay.

Psuvievl xapaxmapwvi3ywuyya nayHovimi @Qi3ivHoimi i Xi-
MIUHbIMI Jaacyieacysami.

Yaacuyiseacuyi — 2zama npvimemol, na AKiX PO3HbLA PIUbl-
6bL adposHnisawuyya adHo ad adHazo Ui nadoOHbLL NAMIHK
c0001l.

Ximia — 2ama HABYKaA npa pauvlévl i ix nepaymeapsHHi.
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MbiTaHHI | 3apaHHI

1. BbI3HaublUe, y AKiX 3 nepaniyaHbiX i3iyHbIX Len 3Msllyaelua padbiBa xarne-
3a: 3ananki, HoX, M4, UBIiK, anoBak, agBépTka.

2. lMpbiBAA3iLe He MeHLW 3a Tpbl Npbiknaabl QidivHbIX Len, AKia 3po6neHbl 3:

a) antoMiHilo; 6) MONiSTbINEHY.

3. Ha sakix ynacuiBacuax wmenly 3acHaBaHa £Aro npakTbl4HAe MpbIMAHEHHE?
[3e éH BbikapbicTOyBaeuuUa?

4. la gKix npbiIMeTax MOXHa afpo3Hiub MeA3b af antoMiHilo, NACOK af Xarnesa,
KYXOHHYO0 COflb ag meny?

5. [3sKyto4ybl SKOM pidiyHan ynacuisacli Men3b BblKapbICTOYBalLb AN Bbipady
3MEeKTPbIYHbIX NpaBagoy?

6. Ykaa ynacuiBacub anoMiHilo gassasnse Bblpabnsub 3 Aro onbry?

7. Ueéppae paybiBa 6enara konepy pacrsapaeuua y Baase, aro BOAHbI pacTeop
nobpa npaBofgdilb 3NEKTPbIYHbI TOK. Flkoe 3 paybiBay — Mer, Xarnesa, Byrasb
Li KyXOHHasa conb — Basnofae nepanivdaHbiMi Qi3ivHbIMI ynacuisacuami?

8. Bbi3HaublLe npblknagbl XiMiYHbIX NepayTBapaHHAY:

a) p>XxayneHHe xaneaa;
6) rapaHHe CBeuKi;

B) pacTaBaHHE CHery;
r) npakicaHHe manaka.

9. lMasHaémiywbica 3 [agatkam 1, HasaBiue NPO3BilLUYbl BYYOHbIX, AKiA YHeCH
BAMKIi yKnag y craHayneHHe i passiuué ximii. KapbicTtaroybics Martapbis-
nam [flagatka 2, nepaniybilue HavBaXHeNLbIs npagnpbIeMcTBbl XiMivyHan
npambicnioBacui Pacny6niki Benapycs.

§ 2. YbicTbiA p3ybIBbI i cymeci

VYnaciiBacmi psubIlBa MOXKHA BBIBYUBIIb TOJBKI Taabl, KaJi
AHO 3’ayJasdelia YbICTBIM, I'. 3H. He 3MeIlaHa 3 iHIIBIMi P3YbI-
Bami. Tamy HeabxomgHa aJapO3HiIBAIlh UBICTBHIS POYBLIBBI A
cyMeceil paunIBay.

YQovicmuola pIiblebl

ITazHaémimMcsa 3 I'STBIM HaHAIIEM HA NPBIKJIAA3€ Bagbl — aj-
Haro 3 caMbIX pacIayClo[KaHBIX PIUbLIBAY Ha HaIlai IIJIaHele.
Br1 y:x0 Begaere, mto npbl ToMmmnepaTtypsbl 100 °C Baga Kimins, mepa-
TBapamoubica ¥y mapy, a npsl 0 °C pobimma nBépaai i yTBapae Jén.
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AnHak marps0Ha mamMATamb, IIITO IIPLI AAA3€HBIX TIMIIEpaTypax
BajJia Kimiip i pobiIia nBepaaii, kaji 3’ ayaderna ublcTaii, I'. 3H. He
3MdIIYae IIpbIMeceil iHIIBIX paoubiBay. Kaimi Baga smsamriuae
IIpbIMEci, sie TaMIIepaTyphbl KilleHHA i IIayJaeHHsS aJpOo3HiBaloIl-
Ia a7 Ha3BaHBIX BBIMIAH. UbIM OOJBII HIpPLIMECEH y Bajl3e, ThIM
0OJIBIII 3HAUHAE I'aTa aJpPO3HEHHe.

Hanprixkaan, Baza 3 MixksemHara mopa, y aIHBIM JIITPBI
AKOM 3MdAIMUaeIiia Kaasa 37 r cojieit, KiImiib IIpbl TOMIIepaTypPhl
100,5 °C. ¥ Toii :xa uac Bajga 3 MéprBara mopa, AKas 3MAIIYae
npeikjgagHa 300 r cosell y agHBIM JIITPBI, Kilillh IIPLI TOMIIEpa-
Typel 106 °C. T'sta mamBapm:kae Tou (paxkT, IITO ITaCTaAHHBIMI
(¢isiuHBIMi yJaciiBacAMi BaJIOZAIONMb TOJbKI YUBICTBIA ITi, AK iX
ANITYD HAa3bIBAIOIlb, IHABIBiAYAJbHBIA PIYUBIBLI, AKiA He 3MSIII-
Yaollb NIpbIMecel 1HIIIBIX PAYbIBaY.

YpICTBHIA PIYBIBBI § IPHIPOA3€ IMIPAKThIUHA HE CyCTpPaKaroIia.
Ix arpeIMIiBaIONb y JabapaTopbliAX IPhI CHEIbIAIbHBIX YMOBaX.
Bes Takix psubiBay ObLIO 6 HeMardybIMa Pas3BiIlll€é 3JIEKTPOHIKI,
BbIpab COHEUHBIX OaTapasii — «IacTak» AJIsI COHeUHall sHepTii.

Cymeci pauvlealj

Y KBIIII MBI, AK IIpaBijla, cycTpakaeMcsa He 3 YbICTBIMI
(iHgpIBimyaIbHBIMI) paUbIBaMi, a 3 ix cymecami.

Cymecb — rata cyKynHacLb HeKaJsibKix 4bICTbIX (iHAbIBigYanbHbIX)
pa4biBay.

Tax, HaOpbIKJA, IIaBeTpa yAyJisge caboil cyMech HeKaJbKix
rasanaJo0HBIX PAYBIBAY, CAPOA AKiX ECIb YiKO 3HAaEMBIS BaM
Kicaapon i Byrysakicawsl ras. Axkpamsa maBeTpa, Ja NPBIPOAHBIX
cyMecel agHOCAIIA TIae0bl, TOPHBIA IIApOAbI, Baja PaIK, Mopay
i akigHay. Cymecami 3’ayadroriia, sSK IIpaBijga, yce IpagyKTbI
xapuaBaHHA (maJj. 8, c. 18).
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Man. 8. lNpagyKTbl xapyaBaHHs — cymeci paybiBay  Man. 9. paHit

Pasramaparoubl ropHyi0 mapoay rpaxit (majna. 9), MoskHa Ha-
BaT IIPOCTHIM BOKAaM IIa0AUbIIlb, IIITO I'dTas IPBIPOSHAA CyMeCh
CKJIaJaeIllia 3 HEeKaJbKiX cacTayHBIX YacTaK — KaMIIaHeHTay,
AKia nmagapbaBaHbIsA ¥ PO3HBIA KOJIEPHI.

MHuoris cymeci psubIBay, HaOPbIKJIA[ MajJaKo, cMsATaHa, Ia-
KaJiaj, mamepa IIi ryMa, Ha IIepPIIbl HOIJIAM 3JaeIlia CKJagaiolr-
Ia 3 agHaro KamMmaHeHTa. AJHaK IIPbI YBaKJIIBBIM BBIBYUSHHI iX
Yy MiKpacKom BBIAYJIAEIIa, IIITO i AHBI CKJAaJAIIIa 3 HEKaJb-

{..':I

V mikpackon

Man. 10. Manako — HeagHapogHas cymMecb

Kix kamnaneHTay (maj. 10).
Takia cymeci Ha3bIBawIIa
HeafgHapoAHbIMI.

Icuyromnps cymeci, Kam-
MaHEeHThl AKiX HeMmardbl-
Ma mabayblllb HABAT IIPbBI
BsAJIIKIM maBesiusuHi. I'aTa,
HaOPBIKJIAL, MiHepaJbHasd
BajJa, CAJIOAKI1 uayl, CTaJIOBBI
Borar. Takia cymeci Ha3bI-
BaroIlla agHapoAHbIMiI.
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CYMECI PAOYBIBAY

AnHapoaHbIA: HeagnapomHubisa:
ImaBeTpa, BoJalpaBogHAA Baja, TOPHBISA IIapoAbl, Iy1edbl, Majlako,
BOJHBI PACTBOD IIYKPY, AYyXi, maxaJsazn, Gaposi, 6eToH,
OeHiH, ajeii i iHmm. acanbT, 1pTIIa, KPOYy 1 iHIII.

Hna Taro kab KoJbKacHa axapaKTapbl3aBallb TYIO IIi iHIITYIO
cyMech paublBay, maTps0Ha BBI3HAUBIIL MacaBbIA JOJII se KaMIia-
HEeHTAay.

MacaBass gonsi kamnaHeHTa — BeNiYbIHA, sIKasi Nnaka3Bae, SIKYH
YacTKy ap arynbHali macbl cyMeci cKnagae Maca p[ag3eHara
paybiBa.

MacaByio moJi0 sakKora-HeOya3b poublBa X abasHavarolb JIi-
Tapaii w (my0Jsib-B2) i 3amicBaronp Tak: w(X). e moskHaA pasJri-
YBIIb, MAA3AIIVIIBI Macy Aaf3eHara paubliBa X Ha aryJbHYO Ma-

cy cymMmeci:
m(X)

m(cymeci) -

w(X) =

Kaui, HanpwIikjazn, maca cymeci coJi 3 mykpam poyHa 50 r, a
Maca nykpy vy éit — 10 r, To aro macaBas H0JId CKJajgae:

m(TyKpy) _ 10r — 0’20.

w(uyKpy) = m(cymeci) 50T

fAx Oauma, wMacaBasg moJd KaMIOaHeHTa — 0Oes3pasmep-
Hasl BeJIiUBLIHA, SAKadA yayasde caboil JiK, MeHINbI 3a an3iH-
Ky. Yacra MacaByio OOJII0O BbIpaskawipb y mnparaHTax (%).
Ona rarara fde 3HaAU9HHe mIamMHakamnb Ha 100, HampbIKJIam:
w(nyrpy) = 0,20, 11i 20 % . Y TaKim BBITJISA3€e MacaBas I0Jd JiKa-
Ba poyHa mMace paubiBa X, AKad YyTpeIMJiBaeniia ¥ Ko:KHBIX 100 r
cymeci.
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Man. 11. ®insTpaBaHHe cymeci Meny 3 Baon

Paszdzanenne cymeceil

Cywmecb
Baabl 3 YV cBeme BaKOJ HAac IIPAKTHIYHA
yce POUYBIBBI 3HAXOA3AIIA Y BBITJIA-
n3e cymeceii. g aTpbIMaHHA YBICTHIX
PAUYBIBAY I'dTHIA CyMeci pas3a3aIsionb Ha
acoOHBIA KamMIaHeHTbI. Ka0d rara 3pa-
0irb, HeaOxomHa HJ00Opa BeJalb yJacIli-
BacIli paubIBay, AKiA YyBaX0A3AIlb y cac-
Tay cymeceii. IlaszHaémimca 3 cambIMi
Ba)KHBIMi cmocabami ixX pasassieHHd.

YbicTas
Baja

Pasz03sanerne HeaOHapoOHbLX cymecell

Ansin 3 caMbIX IIPOCTBIX crocabay pasassieHHs HeagHa-
POOHBIX cyMeceiln — insrpaBanue. IIpsl Aro gamamose MOXK-
Ha pasas3dAjillb cyMeci IBEPABIX 1 BaKixX paublBay, HaAIPBIKJAT
meny 3 Bagoir (mas. 11). Ilgs rarara cymech 3MSAINUAKONb Ha
(hinbTp — MOPBICTBI MATIPHIAJ] 3 MHOCTBAM CKPAa3HBIX aATyJIiH —
nop. Ix mamep 3HauHa MEHIIIBI 3a IIaMep IIBEPABIX YaCIIill, AKid
3aMAnTyaImna y cymeci. Hacminsl He MOTYIlh HIpaMcIli Ipas3 mophbl
¢inbTpa i 3acraroIilia Ha Aro IIaBepXHi, a BaAKAaCIIh JIETKa IPaxo-
n3inb mpas piapTp. ¥ dAkacii (iabTpay BBIKAPBLICTOYBAIOIh CIIe-
IBIAJBHYIO IIAIlePy, IMOpbICTae IKJI0, KepaMiky (MaJj. 12) i imm.

L o

' Y - - - i B
"-.:“E".._____;..-" et ﬁ., "- -

[Mansaposeblis LLknsaHbIA KepaMiyHbis

Man. 12. PagHacTaiHbIg Bifgbl dinstpay
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Y HeKaTOpbIX BBINAAKaX MJIs (piabTpaBaHHA BBIKAPBICTOYBAIOIb
CKJIQ3eHYIO ¥ HeKaJIbKi cJaaéy TKaHiHy, MapJjiio ado Bary.

YcmomHine, 11i BBIKapbIcTOYBaeIa (giibTpaBanHe ¥ Bac goMma,
Ha KyXHi. AKisg GiabTPhI IPBI I9THIM IPBIMAHAIONIIA?

Iamer cmocab pasnas3sajeH-
HA HeaJgHaAPOIHBIX cyMecell —
rata ajacroiiBanue. IIper Aro
JamaMo3e MOJKHa pPasa3aillb
cyMeci Bagbl 3 HepacTBapaJb-
HBIMi § € paublBaMi, ITYBLIb-
HACIlb SIKix OoJibIasdg abo MeH-
Ias 3a IMYBLILHACIL Balbl.

Ha Takix HeagHaApPOTHBIX
cyMecell amHOCAIIA, HAIPBLIK-
Jajz, cyMeci Bagbl 3 MIACKOM ITi
Bagbl 3 Oensimam. Takisa cymeci
nakizamomnb IIpocTa IIacTasdlb
Ha HekarTopbl uac. Ilakoabki
IMYBLIBLHACIL IIACKY OOJIbIIas
3a ITYBLIHLHACIIH BaJbl, IISICUBIH-
Ki macTymoBa amyckaroIma Ha
JTHO IIacyA3iHbI, a 3BEPXy 3acTa-
eIlia Baja, SIKYI MOYKHaA 3JiIb
y iHmyoo macyasiny (mam. 13).
Y Toll Ka uYac INUYBLIBHACIH
OeHBiHYy MeHINasd 3a IIIYBLIb-
HACIIb BajJbl, y BBIHIKY rarara
KpomJi OeH3iHYy magbIMaioIiia
VBepX, 3JIyuaroIia agHa 3 afHO’
1 yTBapamwIlb y BepXHAN YacCT-
bl IMacyA3iHbI cJIol OeH3iHy
(man. 14), axi MoKHa axKy-
paTHa 3JIilb.

.

;
Bl |
=

[Macnsa
aacTorBaHHSA

Oa

aacTorBaHHSA

Man. 13. Cymecb Bafbl 3 MACKOM

.

g -1 HI- a '
b "ﬂ-..l..l-""'
- R
Ia MNacns
aJcToMBaHHA aJcToMBaHHA

Man. 14. Cymecb Bagpl 3 6eH3iHaM
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Pas0dzanenne adnapodnvix cymeceil

Ha mpakxThIinibl yacieil 3a ycé maBoA3iliia pasias3daadanb aj-
HaApOOHBIA cyMeci Baakix psubIiBay. [[1d rarara BBIKapbICTOY-
BAIOI[b MeTaJ IePAroHKi, a00 ABICTHLIALBIL. KH IpyHTyeIIla Ha
TBIM, IIITO KaMIIAHEHTHI cyMeci KimAmb IpPbl PO3HBIX TIMIIEpAa-
rypax. Hanpeikiazn, Baga sakimae npsl Tomueparypsl 100 °C, a
cuipr — npst 78 °C. IIpel HarpaBaHHi cymeci crmadyaTKy Kimimb
paubIBa 3 OOJIBII Hi3Kall ToaMIlepaTypail KimeHHs, I'. 3H. CIIipT.
dAro mapy axajomKBarolb i aTpbIMJIiBarIb YbICThI cripT. Ilacaa
BBITAPAHHA YCATO CIIIPTY 3acTaerlia ublcTas Bajga. TakiM ublHaAM,
IIeparoHKy BBIKapPbICTOYBAIOIbL HPHI HEa0XOAHACIi BBLIYYBLIIHL 3
amgHaponHaul cymeci de Bagki kammaHeHT. MeragaMm IeparoHki 3
MpBIPOAHAN cyMeci Ha()ThI aTPHIMJIIBAIOIL BAJAOMbBIA BaM OeHB3iH,
KepaciH i 3MasauHbIsg MacJa.

Kani 3 agHapogHaii cymeci, HaIIpbuIKJIaL 3 BOAHAra pPacTBOPY
coJii, maTpa0Ha BBLIYYBLIIL I[BEpPJae paublBa (COJIb), BBIKAPHIC-
TOYBalOIlb MeTaJ pasA3daJeHHs, AKi HasbIBaelllla BLINAPBAH-
Hem. EH rpyHTyenma Ha posHAil 3/0JbHACII PIYBIBAY IIPHI Ha-
rpaBaHHIi mepaTBapariiia y mapy, Beinapaiiia. [la 1aTyubix, 1o0pa

BbIIAPAJIbHBIX PIUYbIBAY aj-

HOCAIIIa, HANPBLIKJAI, Bajaa

1 cmipT, a Ja HEeJATYYbIX —

conb i mykap. IIper marpa-

. — o BaHHI ¥y aAKpbITalli Iacy-
'_. [ j JI3iHe pacTBOPY COJIi ¥ Bajase
2 JATy4Yas Baja BbINIapaera,

a HeJATyYas COJb 3acTaell-
a ¥ BBITJIAA3€ IBEpJara pa-

_ ybIBa (MaJy. 15).
Y mnpsiponse man yaase-

/

AHHEM COHEUYHBIX IIpaMsd-
HEY amObIBaeIllla IIacTyIIOBae
Man. 15. BeinapsHHe Bapgkacui BbIIIapPHHE BaJlbl 3 CAJAHBIX
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Man. 16. 3gabblya coni Ha cansiHbiM BO3epbl

asép (maJy. 16). I'stasa 3’saBa JAKBINb Y aCHOBE aJHAro ca croca-
0ay 3ma0bIYbl KYXOHHAM COJIi.

Yoicmoimi (in0vL8i0yYaibHbLMI) HA3bLEAIOUUA PIUBLELL, AKi
He JMmpulMaieanUb Npblymecell IHULbLX PILbLEA]].

Yvicmae (iHObL8idyaavHae ) paubiéa 8anodae nacmasHHblMmi,
XapaKmapHviMi MoavbKi 0as A20 JYaacuyieacuyami, na AKix 120
MONHCHA AOPO3HIYb a0 IHULLLX PIUBLEA].

Cymeci 6vL8a0ub a0HAPOOHBIMI i HeAOHAPOOHBLMI.

3 HeadHapoOHall cymeci paubléa MOHCHA BbLAYUbLUbL NPbL 0a-
namose QiibmpasaHHs i a0CmMoiu8aAHHA.

3 a0HopoOHaill cymeci paLbl8a MOICHA BbLAYUbLUL NPyl 0ana-
MO03e OblcMmbLAAYbLL | BINAPEBAHHA.

Macasas 0oas kamnanenma — 8eNiublHs, AKASL naKassae,
AKYI0 wacmky ad azyavHail macvl cymeci ckaadae maca dadse-
Haza pauvlea.
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MbiTaHHi | 3apaHHI

1. 9k ynnbiBae HasyHacub pacTBapasnbHbIX Y Baa3e MNpbIMECEN Ha Tamnepa-
TYPY KineHHa cymecemn?

2. VYaBiue cabe, WITO 3 nagapoxka na Janékix mopax Bbl NpbiBE3Ni Aafo-
My Y sKacui CyBeHipa [3Be afHoNbkaBblgd OyT/i, Yy agHOM 3 aKiX Baga 3
Mix3emHara, a y gpyron — 3 Mépteara mopay. 71K npbl ganamose T3pMo-
METpa MOXHa Bbl3HadblUb, A3€ fKas Baja 3Haxonsiuua?

3. 3asipHiue Yy 4arHik, y sKiM goyra Kinduinaca BoganpaBogHas Bapa, i
3pabiue BbiBag, Ui 3'aynseyua sHa 4YbIiCTbIM p34yblBaM.

4. MpbiBAQ3iLE Na NAUb Npbiknagay BAAOMbIX BaM agHapoAHbIX i HeagHapoa-
HbIX CymMeceW.

5. AgHapogHas Ui HeafHapogHass CyMecb yTBapaeuua npbl 3MeLlBaHHi
Badbl 3: @) UyKpam; 6) MyKon; B) aneem; r) KyxoHHam cosso; a) souaram?

6. Akimi igiuHbIMI ynacuiBacuami agpodHiBatouua namik cabor paybiBbl,
CyMecb §KIX MOXHa pasgssaniub: a) agcTomBaHHeM; 6) dinbTpaBaHHEM;
B) BblNnapBaHHEM; I) neparoHkam?

7. [ns 3aconki rapofHiHbl NpblrataBani CyMecb, sikas ckragaeuua 3 cosni ma-
can 25 r i uykpy macan 15 r. Hamy poyHbl MacaBblfd [Ofi KaMnaHeHTay
hanseHan cymeci?

8. 9k 6bl Bbl pasas3anini cymecb LYKpy, MACKY i ApayHsHara ninaBaHHA?
Cknapggdiue nnaH pasassneHHsi, kopaTka aniwbile KOXHbl aro artan i pac-
KaxblLue npa MspKyeMblsi BbIHIKI.

9. MacaBasan [ona KyxXOHHam cofli y BOAHbIM pacTBopbl poyHa 15 %.
Magniybiue macy ratara pacTBOpy, 3 fKora MOXHa Bblydbllb COflb Ma-
can 300 r.

IIpakTrerunas pa6ora 1

3Haémcmea 3 ximiwHal nabapamopuliil.
Pa3o3anenne cymecei

M»sTa paboThl: masHaémimia 3 caMbIM HPOCTHIM abcTa-
JSBaHHEM [IJA TNpaBAA3eHHA JabapaTOpHBIX [gocjiefay, sAro
IIpbI3HAUYdHHEM i OymoBaii, mpaBijami paboThl 3 iM; 3acBOillb Ha
MIPaKTHIIBI CIIOCcadbl pasA3AaJeHHA cyMecei.
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Camae npocmae nabapamopHae abcmani6anHe

Jlabapamoprbv. wmamollj
(man. 17) i wmamoy O0asa
npabipax (man. 18) mnpwi3Ha-
YyaHbI AJIA 3aMallaBaHHA Ximiu-
Hara mocyny i abcrajasBaHHSA
Opbl BEIKAHAHHI gocJenay.

Cnipmoyka (man. 19) —
HarpaBaJIbHBI IIPBIOOP, dAKi
lae IIAIJIO 3a KOINT TapaYH-
HA croipry. $fma npei3Haua-
Ha OJsd HarpaBaHHS pPIYbIBAy
i MaTapbisayiay IIPbI BbIKA-
HauHi pociemay. Cmiproyka
CKJazaeIiia ca IIKJSHOTa

Konbua —& =

3allickayka —f

MydoTbl

CTpbbKaHb

AcHoBa

Man. 17. JTabapatopHbl LITaTbly

pesepByapa, MeTaJiuHai TPyOKi 3 AbICKaM, KHOTa i Kaymauka.
YBamkigiBa pasriensblie CIIPTOYKY, HaMaJioiie, AK dHa

nmabygaBaHa, Y CIIBITKY.

Man. 18. Wrartely gna npab6ipak

Kaynayok MeTaniyHas
TpybKa
3 [ibICKam

KHoT

PazepByap

Man. 19. CnipToyka
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MpaBinbHa HanpaginbHa

Man. 20. 3ananbBaHHe CRIPTOYKI

Sanmomuine! CoiproyKy Mo:KHa 3amaJjbBallb TOJbKI 3amajaKkami
(man. 20). Kapwicralima ajsa rarara sanajibHilai abo moJibiMmeM
IPyroil CIipTOyKi cTpora 3abapoHeHa, TaMy IIITO TIITa MOXKa
npuiBeciii ga mnaskapy. Had taro ka0 saracinp cmipToyry, Hi ¥
SAKiM pase HeJbra A3bMyXallb Ha MOJBIMA. ['acAIlb IMOJBIMS, XYT-
Ka HaAKPBIYIIBI AT0 KayIauKoM.

3amajiie CIipTOYKYy, a IOTHIM 3araciie MmoJbIMS IPbI gala-
MoO3e KayIauka.

Ximiunvt nocyd

ITocyd acynvraza kKapvicmarHa — XiMIUHBIA IIKJIAHKI,
mpabipki, KoJyObl (KaHiUuHafdA, IJIACKAAOHHAS i KpPYyIJaJoHHAM),
MIKJISHBIA TPYOKi, IImaraji i majauki, KOpPKi 3 rasaaaBOaHBIMi
Tpyokami, hapdopaBbia KyOKi, MIKJIAHBIA JEHKi.

Buimapanvhvl nocyd mpbI3HAUaHBI AJIA BLIMAPIHHA ab’émay
Bajgkacieii. [la rarara mocyay amgHOCAIIlA: MEH3YPKi, MepHBbIA
IBLIiIHAPBI, MEPHBIA IIKJISHKI, MepHBIA K0oJ0bl. Ha iX BoHKaBbIX
CIleHKaX HaHeCeHBI I3AJeHHl, KOKHaAMY 3 AKiX aalaBamae IIoYHBI
ad’ém (cm®).
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Man. 21. HarpasaHHe Bafpl y npabipubl

3 ysopami ximiuHara mocyay BbI MOJKalle ITasHaeMiIa, KaJi
pasraensiie opsan 1 gagseHara ByusOHara gamamMosKHiKa.

3amanHe. Hamine ¥ mpabipKy 3 xiMmiuHail MIKJIAHKI TPOII-
Ki Bazabl (IIpBIKJIaZHA Ha % ab’émy). IIpsl mamamose CIeIbISIb-

Hara TpBIMAaJIbHiIKa VHsaAcine npabipky ¥ HaxXiJleHBIM cTaHe ¥
BEPXHIOI0 YaCTKy MOJBIMA CcHIipToyKi. IIpel raTeiM anTy iy
npabipki abaBsaA3KoBa HakKipoyBaililie § 00K ajg csbe i ag iHIIBIX
aonaseit! Ha mpamgary nOpeIikJagHa 5 ¢ payHamMepHa IIparpa-
Baiine mpabipKy ma YCcEel may:KblIHi, a IIOTBIM TI'PIMUIE TOJbKi
de HIKHIOI0O YacTKy Ja IladaTKy KimeHHsa Bangbl (maiu. 21).
He zagzipaiimie ¥ nmpabipKy 3 KinmeHeMm i He Haxinairecsa HaL €0!

Pasz0dzanenne nHeadnapodHail cymeci

Y ximMiuHyI0 HIKJISHKY 3 CyMeccCIO COJIi 1 mMACKYy HaJille Bajbl,
a0’éM AKOM IPBLIKJIAJHA POVHBI % ab’eémy mxJagHKi. Crapanza

pasmsdInaiie sgie 3aMeclliBa IMKJAHON majaukail 3 'yMaBbIM HaKa-
"Heunikam. IIITo BBI Hasipaerme?
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AdcmoiieanHe cymeci

HacTaHblle IMKJAHYIO IMaJlauyKy ca IIKJAHKI 1 macrayie se
nacradanb 2—3 MiH. fKia 3MeHbl am0pLIica § INKJIAHIBI? 3a-
OinIbIlle cBae HasipaHHI.

DinrvmpasaHHe

1) ITapgpeixTyiine nmansapoBbl QinbTp. Iasa rarara KpysKOK
(inmbTpaBasbHAl manepsbl CKJIAA3ile ¥ YaThIPhl Pasbl, K IIaKasa-
Ha Ha MaJioHKRY 22. Berimberaa (isbTpa maBiHHA OBIIE TaKOM, Kab
ATr0 BepPXHi Kpai ObIy nmpuIkJgagHa Ha 0,5 cM HiMK9IH 3a Kpail JeiKi
IJIs1 PlIbTpaBaHHS.

2) 3macrine GinbTp y Je#kry. as taro Kabd €H ITYBLIbHA
OpbLIATaY Aa YHyTpaHaul IIaBepxXHi JelKi, payHaMepHa HaMaudbl-
Ile Aro HeBAJiKall KoJbKacIilio Baabl. [[1a rarara MosKHa KaphbiC-
Tamniia MIKJISHON TpyOauKaii.

3) Jleiiry 3 (inbTpaM 3mMscCI[ille ¥ KOJbIla IIITaThbIBa. SHi3y
maj JieliKai macrayiie IIaposKHIO MIKJISHKY TaK, Ka0 de CIleHKa
JaThIKajgacsa aa TPyOKi jenki (ra. mas. 11). 3mecIiiBa IMKJISHKIL 3
cyMecciO BaJbl, MACKY 1 COJIi acIIpoKkHAa, HeBAJIKiMi moprbiami
3JiBaiine Ia MIKJAAHOW majaunbl Ha (iapTp. IlTOo mphl raThiM
apowsiBaenma? IIpaspeicTas BagKacilb, SKasd OPaxonsilb IIpas
GbinbpTp, HaswbIBaemma ¢imsrpatam. EH yaynse caboil pacTBop
coJii ¥ Bajase.

Man. 22. Beipa6 nansposara instpa
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Buvinapsanhe

1) Jlns BuIIyYsHHA coJii 3 (pisbTpaTa HEBAJIKI aAro abd’ém
amscIiine ¥ papdopaBhl KyOakK.

2) Kybax 3 ¢ginpTpaTam ycrayie ¥ KOJbIla IIITAaThIBa i acIis-
posKHA Harpapaiille V IIOJBIMI CIipTOyKi Tak, kab Bagkacib 3
KyOka BbImapBajsaca 0e3 kimeHHsa. IIITo 3acrasoca Ha gHe KyOka
IacJjs BeIIApdHHA ycéil Bagkacii? IllTo yayasae caboii raThl 6GesIbl
napairok? YsIM €H agposHiBaellia aj mepinamavaTKoBai cyMeci
coJii 3 mackom?

Cacmaijjnienne cnpagasdauvt ab npagedsenail paboue

Ilepaniubiie cmoca®bl, AKisg BBI BBIKAPBLICTOYBAJL IJd pas-
I3AJIEHHA cyMeci coJri 3 msckoMm. 3palime MaJIioHKi, 3ailnbiie
BbIHiKi padorbi. ChapMyaioiille BLIBABI.

§ 3. Atambl. XiMi4YHbIA 35IeMEHTbI

3aMJs, Ha IKOW MBI JKBIBEM, 1 yC€, IIITO BAaKOJI HAaC, AK 1 MBbI
caMi, CKJaJaeIllia 3 caMbIX pPasHaCTAMHBIX pPIUYbIBay. A 3 yaro
CKJIaJaIoIIla caMmi psubiBbI? Bsmoma, miTo ix MOKHa ApPaOHIIhb
Ha OOJIBIII MEJIKisI YacTKi, a ThIs, Y CBAIO0 Yapry, Ha ANI4d OOJBIII
npobHbIA. Ili €cump maAka Takora assieHHa? Illto Vayaaionb
caboii JacIinel, sgKisg OOJIBINI YKO HeJbra pasapalHillb 3BbIUAN-
HBIMi cmocabami? Haxg raTeiMi nbITAHHAMI 3agyMBajicsd ByYOHBIS
AITYD § TJIBIOOKA# cTapaskbITHACIII.

Amamnas 6ydosa pauvleay

Ilepmibia yayieHHI mpa atTaMbl AK HaWMEHIIbIA, OOJIBIN He-
MaA3eJIbHBIA YaCI[illbl PIUYBIBAY 3 ABiiica ¥ ByuoHbIXx CTapasKbIT-
Hayl 'paneli amrus 3a 400 ragoy ma HaIIai SpbI.

Ilokasay icHaBaHHA aTaMay y TOM Yac, KaHeIIHe, He ObLIO,
i raTae ByusHHe ObLIO 3a0bITae amMaJjb Ha 2 THIC. ramoy. I TOJb-
Ki ¥ campim mauvatky XIX cr. igpAa aramMHall OygOBBI PIUBI-
Bay ObLTa y3HOYJeHa aHTJdiWcKiM BydoHbIM [[. lanbTaHam.

3rogHa 3 fAro TIOPBIAN, yce PIUBIBHI CKJIALAIOIIIA 3 BeJIbMi
MaJIeHbKiX YacIill — aTaMmay.
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Y mparmpce XiMiuHBIX IIepayTBapsHHAY aTaMbl He pasOyparoil-
ma i He y3HiKamIlb 3HOY, a TOJbKi IMepaxon3sib 3 aJHbIX PIUbI-
Bay y iHmblg. HbBI 3’ ayadoinia aK Obl I3TaJdAMI KaHCTPYKTapa,
3 AKiX MoJKHa 30ipallhb pasHacTalHBISA IIPAgMETHI.

I Arambl — cambia maneHbKisl, XiMiYHa Henag3esnbHbIA Yacyiybl.

XimiuHvLa a6 MeHmMblL

AryapHasd KosbKacib atamay y CycBelle HeliMaBepHa BsJIiKad.
Anmmak Bimay aramay mapayHaJibHa HAIIMAT. KOMKHBI IIBYHBI Bif
aTamMay HasbIBaeIllla XiMiUHBIM 3JIeMEeHTaM.

| Ximiynbl anemeHT — n3yHbI Big atamay.

Ilasueitr, macasa BRIBYUSHHS OyJOBBI aTama, BBI JaBejaeliecs
OOJIBIII TacKaHajlae a3HAUdHHE raTara maHAaIId.

Yearo ¥ mameparnHi uyac BagoMa 118 xXimMiuHBIX sJeMeH-
Tay. ATaMbl agHaAro i Taro K dJeMeHTa Malollb aJHOJIbKaBbBIA
maMepnl, MOPaKTBIYHA AaAHOJBbKaBBIA OyZOBY i Macy. ATaMbl
PO3HBIX dJEMEHTay aJpo3HiBaloIIla maMisk caboil meprr 3a yce
OymoBaii, mamMepaM, Macail i I[PJBIM IIIsparaM iHIIBIX XapakTa-
PBICTHIK.

@ Ca 118 ximMiyHbIX aremMeHTay y npblipoAse cycTpakatouua Tonbki 92,
a acrartHig 26 Obini atpbiMaHbl WTYYHA Npbl ganaMmose creublssb-
HbIX Di3i4HbIX MeTagay.

3 aramay XiMiUHBIX dJeMeHTay TaKOW HeBAJiKall KOJIbKAaCILi
nmabysaBaHbBI yCe PIUBIBHI, AKifA iCHYIOIb ¥ IPBIPOA3€e i aTPphIMAaHBI
ximikami ¥ gabaparopslax. A rara V iAmeparnHi uyac 00JbII 3a
185 mam poubiBay. Yce SHBI VAYJISONb caboil caMbIsi PO3HBIA
CIIaJIyUsHHI aTamay ThIX IIi 1HIIBIX djieMeHTay. Takcama, AK 3
32 sitap andasiTa cacrayjaeHBI yce CJIOBBI OejlapycKail MOBBI, 3
aTamMay aJHOCHA HeBsAJiKall KOJBLKACI[L sJIeMeHTay CKJIaJaroIriia
yce BAAOMBIS PIUBIBHI.
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Cimeanvl XiMiuHbLX dJleMeHMAl]

KosxkHBI 2/IeMeHT Mae cBal Ha3BY i abadHausHHE — XiMIiUHBI
cimBaJy (3Hak). XiMiuHBI ciMBaJ — yMOyHae a0a3HauydHHE XiMiu-
Hara 3JieMeHTa NP5l JarnaMo3e JiTap fAro JaliHCKal Ha3BBbI.

CiMBanbpl XiMIiUHBIX »JeMeHTay CKJIAJaoIIla 3 agHoil abo
NI3BIOX JIiTap ix JamiHcKai Ha3BbI. 3pasyMeJia, IIITO Apyras Jira-
pa matpabHa, Kab aapo3HiBaIlh 9JIEMEHTHI, ¥ Ha3BaX AKiX IEePIIbIA
JiTapbl agHOJbKaBbIA. HaIpBIKJIAL, 9JIeMEHT BYIJISpoa abasHa-
yaerma Iepinau Jirapail aro Jjaminckait HasBel C Carboneum
(kapboHeyM), a dJIeMeHT Mea3b — A3BIOMAa MepIIbIMi JiTapami
daro gaminckai HasdBbel Cu — Cuprum (Kympym).

CyuacHbIA ciMBaJIbl i Ha3BbI XiMIiUHBIX 3JIeMeHTAy BbI 3HOI-
nsere ¥ Ttabainel «IlepblgaabiuHas cicToaMa XiMiUHBIX ajeMeHTay
II. I. MeunssaneeBa» Ha ¢opsansl 2. CiMBaibl i Ha3BbI HeKa-
TOPBLIX dJIEMEHTay, sIKisg HeaOXOmHBI BaM Ha IIAQYaTKOBBIM 3JTalle
BBIBYUDHHS XiMii, IpeIiBea3eHsl ¥ Tabmimbr 1.

Tab6mima 1. Hassbel, XiMiuHBIS CiMBAJIBI i aTHOCHBIA
aTaMHBIA Machl HEKATOPHIX XiMiUHBIX JJIEMEHTAY

Hassa XimMiuHbI Beimayiaenne AmHocHas
ximiuHara cimBaJ XimiuHara aTaMHasd
3JIeMeHTa 3JIeMeHTa cimBaJja Maca

Aszor N 9H 14
Anrominini Al aMoOMiHiT 27
Bapapox H amr 1

Byrasapopn C i §2) 12
HKanesa Fe depym 56
3oJiaTa Au aypym 197
Kamiit K KaJtin 39
Kanpiprii Ca KaJIbIIbIN 40
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Ilpayse
Hassa XiMiuHBI Brimayaenne AnmHocHasa
ximiuHara cimBaJ ximigyHara aTramMHasd
3JIeMeHTa 3JIeMeHTa cimBaja Maca
Kicumapon (0] o) 16
Marsin Mg MarHin 24
Menss Cu KyIpyM 64
Harprrii Na HaTPBIN 23
Cepa S ac 32
Cepabpo Ag apreHTyM 108
Dochap P md 31
Xiop Cl XJIOP 35,5
IIerak Zn IBIHK 65

Pacnaycromyxkanacipb XiMiuHBIX 3JIeMeHTay y IPbIpoA3e Han3-
BbIUalli HepayHaMepHas.
3AMHOM Kaphbl (cjoi, Taymubiaa skora 16 Km) — Kicaapox O.
fAro yrpeimanHe ckaagae 49,13 % apm aryabpHail KoJbKacIli arTa-
May ycix asemenTay. IloJi acraTHix sjaeMeHTay ImakasaHbl Ha Ma-

JIOHKY 23.

Cambl pacmaycCOAKaHbI JJEMEHT Y

O (49,13 %)
Si (26 %)

acrtarHisa (1,87 %)
H (1 %

o
Mg (2,35 %)
K (2,35 %)
Na (2,4 %)
Ca (3,25 %)
Fe (4,2 %)
Al (7,45 %)

—

Man. 23. PacnayctogxaHacLpb XiMiYHbIX 3fieMeHTay y 3AMHON Kapbl
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0 (65 %)
C (18 %)
H (10 %)
N (3 %)
Ca (1,5 %)

P (1,2 %)
actarHis (1,3 %)

Man. 24. YTpbiIMaHHe XiMidHbIX 3n1emMeHTay Yy uene Janaseka (y % ag arynbHan Machbl)

Y mamaii I'amakTteinel amans 92 % an aryabHaill KOJbKacIli
ycix aramay mpbeinagae Ha mojio Bagapoxny H, 7,9 % — ma mouio
reairo He i Toapki 0,1 % — Ha aTaMmbl ycix acTaTHiIX sjeMeHTay.
ATaMbI I'aTBIX ABYX dJEeMEHTay — BaJapoAy i rejiro — ckJjanga-
IOIlb ACHOBY 30pKaBail MaTaPhIi.

Y apraHisme uajaBeka Ha IOJIO0 aTamay Kiciaapoxy O mpbina-
mae 65 % ajng machlI 1es1a, Vv TOH 4yac AK goJsa atamay Byriasapony C
ckaamae 18 %, Bagapony H — 10 %, aszory N — 3 % (maun. 24).

Amamv. — camvli MANLCHbKIA, XiMiYHA Henad3e bHbls uac-
uiywt.

Y npauyasce ximiuHblx nepaymeapsHHAY amamvl He pa30y-
panyua i He J3HiKaUb 3HOY, @ MOJbKI nepaxod3sub 3 a0HbLX
paubleay y iHuLbLA.

KoocHol acobHbL 810 amamalj Ha3bl8aeUUua XiMitHbLM IeMeH-
mam. En mae ceaio nasey i abasnausnmne — ximiuHol cimea.n.

MbiTaHHI i 3apaHHiI

1. Haniwekiue XiMiyHbIS CiMBanbl HACTYMHbIX 3neMeHTay: Meaai, Kanito, UbIHKY,
Xaneaa, 3onaTta, MarHito, Byrnsapogy, cepbl, Xaopy.

2. Hasasiue xiMidHbIS aneMeHTbl, fKia abasHadarouua cimeanami: Mg, Na, P,
Cu, Ag, N.
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3. HazaBiue oanemeHTbl, €Ki 3anMmaroub nepllbls Tpbl Mecubl MNa pac-
nayclofXBaHHi y 39MHOW Kapbl. 7lkaa arynbHaa pona (%) artamay ycix
acTtaTHix anemeHTay?

4. KapbicTatoubicad [agatkam 6 y KaHubl By4yabHara AanaMOXHika, Bbl3Ha-
Ybile XiMiYHbIS 9NEeMEHTbl (He MeHLU 3a MsAub), atambl AKX yBaxoassub y
cacrtay Bafpbl, KyxoHHaKn coni, LUykpy, npbipogHara rasy.

5. Boiniwbiye 3 Ta6niubl 1 (c. 31) Ha3Bbl XiMiYHbIX 3EMEHTay: a) XaHo4ara
pody; 6) capagHsAra poay; B) My>X4blHCKara pogy.

6. Pasrapanue kpacsopgpbl, 3aniwbile Yy CLbITaK Yy MyCcTbla KAeTki na
rapbi3aHTani Ha3Bbl XiMiYHbIX dremMeHTay:

=|>|T|w
=2 > |4d|>

7. Cknapgsiue camacTorHa TaKi X KpacBoph A1 croBa «CiMBan». YMoBa:
Henbra BblKapbICTOYBaLb MepLUyO NiTapy Ha3Bbl 31IEMEHTA.

8. Ha napgcrtaBe pgaHbix MantoHka 24 pasnidbile macy atamay Byrnspofy, Ba-
japofy i azoty y BallbiM Lere.

§ 4. AgHOoCHas aTaMHass maca XiMi4HbIX 3fleMeHTay

Ycnomuine, YbIM aApoO3HiBamoIIa ImaMixk caboii aTaMbl PO3-
HBIX dJeMeHTay. Ha MamoHKY 25 makasaHbI HIapaBblA MaadJii
aTamMay HeKaTOPBbIX XIMIiUHBIX 3JIeMeHTay, KaHeIlllHe, He ¥ PaJib-
HBIX IIaMepax, a IIMaTpas3oBa maBsajgiuaHbisi. Hacampsu aTambl

9 IPID ¢ QJQ

Man. 25. LapaBbis Magasni atamay HekatopbIX XiMiYHbIX 3remeHTay
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HAaCTOJIbKi1 APOOHBIA, IITO iX HeMarybIMa pasrJjeisellb y MiKpa-
CKOIIbI, IKif MaBsJIIUBAIOND YV A3ACATKI 1 HaBaT COTHI ThICSAY Pas3oy.

Y KaHubl XX CT. y BY4OHbIX 3'sBinica 6onbLu aa-

CKaHasbls MikpacKorbl, fKia Oassansoub gacs-
raup naeeniyaHHA Yy HekanbKi A3AcATKay MinbeHay
pasoy. Ha mantoHKy nakasaHbl (poTa3fbiMak naBepxHi
KPSMHIlO, fKi atpbiMaHbl Mpbl JarnamMo3e Takora Mik-
packona. Ha iM Bblpa3Ha 6a4Hbls acob6HbIS aTambl,
KA pasMsLuyaroLLia Ha naBepxHi ratara paybisa.

IlamepovL i maca amamayy

CyuacHasa cycBeTHas HaByKa BaJiojlae MeTajaMi, AKid masBa-
JA0Nb BBIAYJAAIL IaMepbl 1 Machkl aramay. Tak, HaOpbIKJIaI,
cambl Jerki aram — aram Bagapony H. fro wmaca poyua
0,0000000000000000000000000016735 kr. CambIM MaJIeHbKiM
3’aynaenma aram reinito He. J[bismeTp rarara artamMa pPOYHEI
npsioaizaa 0,000000000244 m. SamicBamb i ubITalh TaKisg JIiki
HA3PYYHA, TaMy 3BblUaiiHa iX IIpajcTayadmionb y CTaHZapT-
HBIM BbITUIAAse: 1,6735 102" kr i 2,44 - 1071° m. IIper Takim
damice Jiki 27 i 10 makasBaoIlb Ha Toe, YV SAKiM paspajnse
macjsa KOCKi 3Haxomsimma mepinas Jiuba, AKasd agpos3HiBaeIa
ag HyJad. 3HaK «MiHyCc» asHauae, IIITO CaM I'9THI JiK MEHIIIBLI 3a
aN31HKY.

ATraMpl OoJabIacii XiMiuHBIX dJe-
MeHTay IIa cBaix maMepax 3HauHa
0osbIIbIA 3a aram reJiro. CamMbl Bs-
JIiKi 3 iX — aram sJeMeHTa (hpaHIIbIIO.
Aro geiaMerp y 7 pasoy OOJIBIIBI 3a
IBIAMETP aTaMma rejiro (masua. 26).

fAimrus GosbII 3HAUHA aTaMbl PO3-
HBIX dJIeMeHTay aJpo3HiBaloIlia Iia
Mmace. Maca arama abazHadaelia CiM- Man. 26. MapayHanbHbis nave-
BaJaM m, i BRIAYJIdeIIa ¥ Kiarpamax. pbl aramay reniio i opaHLipiio

Fr
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Tak, HaIpPBIKJIAJL, Maca araMa BYIJIAPOIY POYyHA:
m,(C) = 19,94 - 10?7 xr,
a arama kicrapoxy — m,(O) = 26,56 - 10727 kr.
Maca arama camara IsgsKKara 3 iCHYIOUBIX Ha 3AMJIL dJIeMeH-
ray — ypany U — amanp y 237 pasoy OosbItad 3a Macy arama
BaJaponay.

AO0HOCHAA amamMHas maca

KapsicTaima takimMi MajieHbKiMi BeJiublHAMI Mac aramay
nopbl pasiaikax HaspyuHa. Kamxi V XIX cr. mavajo cKJiazgair-
Ila aTaMHa-MaJieKyJspHae BYUYSHHEe, AIIYD He ObLII BAJOMBIA
plaJibHBIA IIaMepbl i Machkl aramay. TamMy Ha IIPaKTBIIIBI 3a-
MECT plaJbHBIX MAac aramMay Iauvalli OpbIMAHANDL iX aJHOCHBIA
3HausHHi. fHBI pasgiuBajica Ima cyagHOCiHAX Mac MPOCThIX
poubIBay V PIoaKIbIAX agHaro 3 aAHbIM. XiMiKi MepkaBaJi,
IITO TATBHIA CYaJAHOCIHBI IIpalaplblAHAJbHBI CyaJHOCiHAM
Mac ajlaBeAHBIX aTamMay. SbIXOA3AYbl 3 TaTara, y IIadyaTKy
XIX cr. [I. JanbsrTaH nOpamnaHaBay IaHAIIE aJqHOCHAW aTram-
Hau macel. fIHa Vayasaaa caboil Jik, AKi gsMaHcTpaBay y KOJbKi
pasoy Maca aTama mans3eHara sjieMeHTa OoJIbIllasd 3a Macy camara
JIETKara arama — Bajapojay. ¥ IAIlepalllHi yac Machl aTramay ma-
payHOVBaoOIb 3 aAMbBICJIOBBIM «3TaJOHAM» — aTaMHal aA3imkai

Machbl — é yacTKal Machkl arama

ByrJusipony (maj. 27):

1 19,9410 kr _
12 (O)= 12

~ 1,66 10> kr.

Kanmi mapayHOoyBamms 3 raran
BEJIUBIHEN Machl aTamMay PO3HBIX
’ _ XiMIUHBIX 5JIEMEHTaY, aTPhIMJIiBaIOIlb
BaHHE - HacTkiatamaByiiapoly  smausHHI iX alHOCHBIX aTaAMHBIX Mac.

Man. 27. Cxematbl4yHae agnocTpa-
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AfQHocHasi aTaMHasi maca 3/ieMeHTa — rata ¢pisiyHasi BeniybiHs,
fikasi NnaKka3Bae y KOJIbKi pa30oy maca atama pfaj3eHara XimiyHara

anemMeHTa 60/bLIAs 32 -\ 4acTKy Machl aTama BYrsipoAy.

12
AnnocHaa atramMHas MmMaca abasHauaeria cimBasam A, (A —
mepinasg JiTapa aHrJailickara cJjoBa atomic — aramMHasg, I —

mepinad JiTapa aHrJilickara cioBa relative, 1ITO 3HAUBIIL «af-
HOCHBI»):
) m, (X)
A=
— m
12 @
n3e X — cimMBaJI majgseHara sJjieMeHTa.
Hanpreikaana, agHOCHAsS aTaMHas Maca BaJapony:

m,(H) _ 1,6735-102"xr

H)= =1,008,
A, (H) 1 .. (©) 1,66-102"kr
12 2
a Kiciapony: o o
AT(O)= 1ma( ) :26,56'10_271-6‘:16.
—~ m_(C) 1,66-10"kr
12 ?

3HausHHI aJHOCHBIX aTaMHBIX MacC yCiX XiMiUHBIX 3jJeMeHTay
IIPBIBEA3E€HBI ¥ TaOIiIbl IephIAAbIUHAN cicTaOMbI Ha (op3amsr 2
ByusOHAra gamnaMosKHiKa.

Y pasigikax mpbl pallsHHI 3aJady MBI OyA3eM KapbICTaIllla
aKPYTJIEHBIMI J]a I[3JIbIX 3HAUSHHAMI I'dTBIX BEJIIUBIHG (TJI. TabJ1. 1).

IIpeikan. ¥ KoJbKi pa3oy araM sKajiesa IFKIUINBI 3a aTaM
asory?
Pawsnune
ATHOCHBIA aTaMHBIS MAacChl HAaA3€HBIX dJIEMEHTay POVHBI:
A, (Fe) = 56, A.(N) = 14;
m, (Fe)

AT(Fe):177
—m_ (C)
12 ®

anctonb arpeiMaeMm m, (Fe)= A (Fe)- é m, (C);
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m_(N
A (N)= 13‘#, aJICIOJIb aTPhIMAaeM
13 ©)

1
m,(N) = A, (N)- L m, (O).
ApnHOCiHBI Mac aTamay kajesa i a30Ty POYHBI:

1
m, (Fe) _ AT 35 m(©) 4 (we)

m, (N) A (N)- é m, (C) A, (N) )

Imakmr KaKyubl, aOHOCIHBI Mac aTaMay TITBIX 3JeMeHTay
POVHBI aJHOCIiHAM iX aJHOCHBIX aTaMHBIX Mac. BeIHiKae, IIITO aji-
HOCIHBI Mac aTamay sKaJjes3a i a30Ty POYHBI:

m,(Fe) 56 _

Ny 14 d

Ankagz. Aram Kajgesa IIAKIUIILI 3a aTaM a30Ty ¥ 4 pasbl.

YBara! BesbMmi uyacTa agHOCHYIO aTaMHYIO Macy Has3bIBa-
I0Ilb TIpOCTa aTaMHaii Macai. AgHak Tpsba aapos3HiBaIlhb agHOC-
HYI0 aTaMHYI0O Macy — BeJIIULIHIO Oe3pasMepHYIO0 (HAIIPBLIKJIA,
A, (O) = 16) axg macel aTama — BeJIiUbIHiI, AKasa BbIpaskaera ¥
aa3iHKax Machbl, HAIIPBIKJIAMA y Kijarpamax:

m,(0) = 26,56 - 10" kr.

AmamvL. PO3HbLX XIMIUHLLX 3JJemeHmal adpo3Hiearnyua
macami i namepami.

AO0HOCHAA amamMHaAA Maca XiMiiHaz2a 31emenma 3’ Ajaieyua
6eliublHell Oe3pa3mepHall i nakaseae, Yy KOJLbKL pa3oy maca
amama dadsenaza snemenma Gonvuias 3a 1 wacmky macwl
amama 8yzaapody. 2
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MbiTaHHI i 3apaHHiI

. Y 4blM apO3HEHHe NaHsaLLay «Maca atama» i «afHoCHas ataMHas maca»?
2. Kapebictatoubica  gaHeiMi Ta6niubl 1 (c. 31), 3anoyHiue Yy CLUbITKY
HDXOMNpbIBEA3EHYO Tabniuy:

—h

HasBa anemeHTa LbIHK MarHin

CimBan anemeHTa P Ag

ApHocHas

aTaMHasi maca 40 82

3. KapbicTatoubica paHbiMi Tabniubl 1, 3aniwbiue ciMBanbl  XiMiYHbIX
3fleMeHTay na napafKy y3pacTaHHs iX afdHOCHbIX aTaMHbIX Mac.

4. Bbi3HayblUe, Yy KOSbKi pasoy:
a) atam Kicnapogy NAryanLbl 3a atam cepebl;
6) atam Byrnspody NArysanbl 3a ataMm cepabpa.
5. Paaniybiue ¥ KonbKi pasoy % YyacTka mackl atamMa C MeHwasa 3a 1 r.

6. Maca atama cepabpa y 4 padbl 60nbLUas 3a Macy atama iHwara ximidHara
anemMeHTa. BbI3Haublue raTbl SNeMeEHT.

7. Pasnivbilue agHOCHbIA aTtamHbld Macbkl 3nemMeHTay, Kasi macbl iX aramay
poyHbl: a) 3,24 - 102°kr; 6) 3,95 - 1022 r. 3Hanasiue roTbisd NEeMeHTbl ¥
Tabniubl NepbigabldHal CiCTaMbl Ha hop3aubl 2.

8. Paanidbiue macy uykpy, siki natpabHa pactBapbiub y Bag3e macan 120 r,
ONs aTpbIMaHHA pacTBOpPY 3 mMacasan Jonsan uykpy, poyHam 20 %.

§ 5. Manekynbl. [pocTbis PaybiBbI

ATraMpbl XiMiUHBIX dJeMeHTay iCHYOIbL Y IPhIPOJ3e AK Yy CBa-
0OZHBLIM, TaK i ¥ 3BA3aHBIM cTaHe. HampwIkjaaa, BEICAKAPOIHBIA
ra3el — renii He, Heom Ne 1 iHmMBIA yTphIMJiBaIOIIa y 1ma-
BETPBLI ¥ BBITVIAA3€ AA3iHOUHBIX aramay. ATamMbl yCiX acTaTHiX
aJIeMeHTay y IIPhIPO/i3e He ICHYIOIh i3ajidBaHa aj3iH ajJ agHaro.
dAnbI 3ayceapl iIMKHYIIITA 3JIVUBIIIlA, 3BA3aIllla 3 iHIILIMI aTaMaMi
3a KOIIT aAMBICIOBBEIX cij. Yamy? Tax sAHBI macArarmooib OOJBIII
ycToijiBara crany. I'sata agHo 3 aaJiocTpaBaHHAY ycearyJbHara
MIPBLIHIIBINTY IPBIPOABI — IMKHEHHSA Jla MaKciMaJjbHa ycToijaiBara
cTaHy.
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Maanexyabt
IIITo % Takoe majgeryJa?

I Manekyna — HauimeHLuas 4acuyiya pa4vbiBa, 340J/IbHasi icHaBalb ca-
macToviHa i 3axoyBayb Siro XiMiYHbIsi ynacyisacyi.

MaJjeKyabl BRICAKAPOLHBIX raszay agHaaTaMHBISA, a MAJEKYJIb
Takix paubiBay, K Kiciaapon O,, Bazapon H,, azor N,, ckiaamarorr-
ma 3 AByX artamay (maj. 28). Manekymna pochapy P, yrpeimiaiBae
YaThIPBI aTaMbl, a CepPbl Sg — BOCEM.

%0 WM®

Kicnapopg Bapapop, AzoT ®docpap Cepa

Man. 28. LapaBbis Magani Manekyn

IIpocmuLs pauvL8vL

Arambl XiMiuHBIX dJeMeHTay yBaxoA3sAIllb y cacTay PO3HBIX
paubiBay. Kauai poubIlBa CcKJagaernma 3 aTamMay TOJbKiI apn-
Haro XxXimiuHara »sJeMeHTa, TO SAHO AaIHOCIIIIa Ja IIPOCTBIX
paubIBay.

MpocTbiMi Ha3biBaroLLa paYbiBbl, sIKisi yTBOpaHbl aTamaMi agHaro
XiMi4YHara anemMeHrTa.

Y 3BBIUAMHBIX YMOBaXxX IIPOCTHIA PA3UBLIBBI MOTYI[b 3HAXOMA3iIl-
Ima ¥ PO3HBIX arparaTHbIX cTaHax. HampeIkjan, Bagapon i Kicia-
pox — rasbl, OpoM — BaJKacib, cepa i ¢ochap — IBEPABIA
P9UBIBEI.
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Aramsbl Kicaapony YTBapamob ABa BATOMBIA IIPOCTHIS PAULIBEI:
agHO 3 iX — Kicmapoa — cKJafaeria 3 A3BIOXaTaMHBIX MaJe-
Kya O,, a Ipyroe — a3o0H — 3 TpoxaTaMHBIX MaJeKyJT Os.

Memauavl i Hemema.Jivl

IIpocThia paubIBEI 1A iX (PiBIUHBIX yJacIliBacIAX Maa3AaJad0Ib
Ha MeTaJbl 1 HeMeTaJIbl.

Yce merasbl IphI IaKaéBail TOMIEPATYPhI 3’ AYVISAIONIIA IIBEP-
IbIMi paubiBaMi (3a BBIKJIOUIHHEM PTYIIi), mM0o0pa TPaBOA3AIlh
AJEKTPBIYHBI TOK 1 IemaarTy, MamIb XapaKTIPHBI MeTaJiuHbI
Osisick. MHOTiS MeTasbl IJIACTBIUYHBISA, I'. 3H. MAHAIOIB cBaio (op-
MYy IIpbl MeXaHiuYHBIM y3A3eAHHi. [[3AKyHOUbI raTail yjaaciiiBaciii,
MeTaJibl MOYKHa KaBallb, PACILIIONIYBAIlb, BBIIATBAIlL ¥ APOT.

Ha meranay agHociima 00JbIIIaCIb IIPOCTHIX PIYBIBAY.

XoIb IIPOCTHIX PIUBbIBAY HeMeTaJsay HaliMaT MeHII, Ia cBaix
(¢isiuEBIX yiacHiBaclAX SHBI aJpPO3HiBaloIlla HmaMixK caboit
3HayHa OOJIBIII, ULIM MeTaJibl. AMaJib yce SHbI APIdHHA IIPaBO-
I3AIb 9JIEKTPBIUHBI TOK 1 memnsaTty. MHoria 3 Hemerasiay y 3BbI-
YaWHBIX YMOBaX 3 AVIAIONIIAa KPOXKiMi IIBEPABIMI paUbIBaMi
(mau. 29), inmera — razami (mag. 30, c. 42), a 6poM — BaJgKacCIIO
(man. 31, c. 42).

KpamHii Cepa En

Man. 29. LiBépablsi NPOCTbIA P3YbIBbI
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Xnop
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Man. 30. Na3anagobHbis NpocTbIs Man. 31. bBpom — Bafgkae npoctae
p34biBbl paybiBa

Yce MeTanbl i HekaTopbls HemMeTanbl CKnagarouua He 3 mMarnekys, a

3 atamay. Hanpbiknag, npocTbif pa4biBbl-HEMETASbI anmas i rpadit
cknajaroula 3 ataMmay agHaro i Taro X xiMmiyHara anemMeHta — BYrnsipo-
Oy. AgHak ynacuiBacui raTbiX paybiBay MoOLHa afpo3HiBarouua: anvas —
npaspeicTae, camae UBEpaae Yy npbipoase padybiBa, a rpadit — LEMHa-
LIapae, HernpaspbicTae, MAKKae padbiBa. Ix ynacuisacui agposHiBatoLLa
Tamy, LUTO iX KpblWTani mMaroub po3Hyo 6yaoBy.

ATl

HasevlL npocmblx paubLeai)

Y nanepamni uac Bagoma Kajia 550 mpocThIX paubIBay,
XOIb XiMiUHBIX 2JIEMEHTay IMaKyJab agkpbiTa ToabKi 118. HasBbl
0OJIBIIIACIII IPOCTBHIX PIUBIBAY TaKifd K, K 1 HasBbI aAllaBeTHbBIX
XiMiUHBIX ajeMeHTay. ToJbKi § ajleMeHTa BYTJISAPOAY IIPOCTBISA
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PAUYBIBHI (AK BBI VKO Bemaelle) Malollb yJIaCHBLISA Ha3BHI, a ¥ dJje-
MeHTa KicJapoAy €cCIlb AIUYD i mpocTae paublBa a3oH.

ITakoabki ¥ OoJbImacili BeINIAAKAY HAa3BBI IPOCTHIX PIUbIBAY i
XiMIiUHBIX dJIeMeHTay cylIagamib, HeadXomgHa agpo3HiBaIlb I'9ThHIA
TaHAII.

XiMiuHBI BJIEMEHT — TI3Ta ajllaBedHbI Big atamay. Tamy Ha-
3Ba XiMiuHara sjieMeHTa — I'aTa aryJbHas HasBa ycix aTamay ra-
rara Biga. KoyXHBI XiMiuHBI /1eMeHT abas3Havaeriiia Ipbl amaMo-
3e aAIaBegHara xiMiugara ciMmBaJa.

Y Toii :xa yac maHAIIE «IIPOCTae pPaublBa» azHauae KaHKPIT-
Hae xiMiuHae paubIBa, yTBOpaHae aTamaMi agHaro Biga. IHo xa-
pakKTaphI3yeIllia IayHLEIM cacTaBaM, OyaoBai, PisiuyabiMi i xXimiu-
HBIMi yjaciiBaciami.

Hanpeikjaan, KaJjai KamKylb IIpa Toe, IIITO y cacTay Balbl
H,0 yBaxonsimps Kicsapox, To MapIb Ha yBase aTaMbl raTara
ximMiuHara sajeMeHTa, a Kaji KakyIb IIpa Kicjaapond, AKi yBaxo-
I3iIk y cacray IIaBeTpa, MeHaBiTa TyT pa3MoBa iJi3e IIpa IIpocTae
paubiBa O,.

Boawsmn mazpabssma mmpa agpO3HEHHI MTaHAIIAY <«IIpocTae
pAUYbIBa» i «XiMiUHBI 3JIeMEHT» BBI JaBeaaeliecs ITas3Hei.

Maanexkyaa — HaUmeHw.as uacuiya pauvléa, 3004bHAL ic-
Has8aub CAMACmoOuUHA 1 3ax0oyeaudb 520 XiMiUHbLL YaACUi-
8acui.

IIpocmubia pauwbievl ckaadauyua 3 amamaly adnHazo Ximiy-
Haza ssemenma.

ITpocmuts paubL6bl nA03AAAI0OUL HA MEMAbL i HeMemaJiol.

MbiTaHHI i 3apaHHI

1. Skis dopmbl icHaBaHHS aTtamay XiMidHbIX anemMeHTay écub Yy npbiponse?

2. Haniwebliye Ha3Bbl BAOOMbIX BaM MPOCTbIX payblBay, AKiA MOXHA CyCTpSLb
Yy HaBaKkofbHbIM CBeuge. Bbi3Hayblue iX arparaTHbl CTaH Yy 3BblYalHbIX
yMOBax.
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3. V 4biM cyTHacub afpo3HEHHs NaHauusay «XiMidHbl 9neMeHT» i «npocTae

paybiBa»? lNartnymadue Ha npbiknagae Kicnapopgy.

Ha skis osee rpynbl Nags3angaoub NpocTbis PadbiBbl?

3pabiue 3 nnacTbiNiHy Magani manekyn Bagapody, Kicrnapogy, asoTy,

docpapy i cepbl ¥ agnaeBegHacLi 3 manoHkaMm 28. 3pabiue doTa ratbix

Magansy.

6. Jlik NpoCTbIX payblBay y HEKanbKi pa3oy rnepasbillae fik BAAOMbIX XiMiYHbIX
anemMeHTay. YbiM rata MoXHa natnymMadbliub?

7. MacaBas gona marHito y Airo cymeci 3 antomidiem poyHa 12,5 %. Paanivbiue,

Yy KOJbKi pa3oy agposHiBatouua mMacbl MeTanay y ratanm cymeci.

as

§ 6. CKknagaHbIfl p3ybiBbl

XiMiUHBIA 9JIEMEHTHI iICHYIOIb He TOJIbKi § BBITJIA3€ IPOCTBIX
paubIiBay. Ix aramMbl TaKcaMa MOTYIlb YBaXOA3illb y cacTay caMbIX
pasHaCTalHBIX CKJAJaHBbIX PIUYbIBAY, a00 XiMiUHBIX BJIYUSHHY.

Pa4biBbl, siKiss cknagaroyya 3 atamay pO3HbIX XiMiYHbIX 9/1eMeHTay,
HasbiBaoyya cKnagaHbIMi paybiBamMi ab0 XiMiYHbIMI 3J1y43H-
HAMI.

IlepaBaxkHasa OoJibIIAcCIlhb XiMIiUHBIX pPIUYBIBAYy — IaTa CKJa-
IaHbIA PIUYBIBBI. BBl VKO Bendaelle HeKaTopbld 3 ix. I'sTa, Ha-
MPBIKJIAM, Baja, MeTaH, I[yKap, KyXOHHAA COJb.

@ CknapaHblsi paybiBbl Naa3anaoLb Ha A3Be rpynbl — apraHivHbls i

HeapraHiyHbifa. BaMm 3Haémbia Takia apraHivyHbig pa4ybiBbl, AK LyKap
(uykposa), BouaTHas i NiIMOHHasA KiCnoTbl, CRipT, Kpyxman, 6anki, TnyL-
Ybl. MHoOrifl 3 iX yTpbiMAiBaroLLa Y XbIBENbHbIX i pacfiHHbIX apraHiamax.
fAHbl yBaxoA3Aub Yy cKnag npagykray xapyasaHHsa, nanisa, fekay, dap-
6aBasnbHikay, cambiX pas3HacTanHbIX Marapbianay. HeapraHivHbisg paybl-
Bbl TakcamMa LUbIpOKa pacnayclof)KaHbl y HaBaKoSbHbIM CBeLe i cknaga-
OLb aCHOBY HEXbIBOW MpbIpoAbl. fAHbI 3'aynalouua KamnaHeHTami atma-
cthepbl (Kicnapog, asoT), nitacdepbl (MiHepanbl, FOpHbIA Napoabl) i
rigpacdepnbl (Baga). HeapraHiyHbis p3ybiBbl Takcama cycTpakarouua
y naycan3éHHbIM Kbiuui. [3Ta, Hanpblknag, KyxOHHas cofib, MeJl,
MapraHuoyka, amisik, ByrnsKicnbl ras.
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AKACHbL I KOJbKACHbL cacmalj paubLealy

KoxHae psubIBa XapaKTaphI3yeIlia I9YHBIM AKACHBIM i KOJIb-
KaCHBIM cacTaBaM.

SkacHbl cacray paublBa MakKasBae, 3 aTraMay AKiX ajgeMeHTay
AHO ckJamaerina. Hanpwixkiaan, Baga H,O ckiamaerima 3 atamay
Bagapoay i kicaapoxay, a meran CH, — 3 aramay Byryiapony i Ba-
Aaponay.

Kosbkacnps aramay Ko:KHara sjJeMeHTa Yy cacTaBe MaJIeKYJIbl
paUYbIBa XapaKkTapbidye Aro KoJbKacHBI cactay. Hampeikaam, ma-
JIeKyJia BaJbl CKJaJaelna 3 IByX aTaMay Bagapoay i agHaro ara-
Ma Kicaaponay, a MajieKyJjia MeTaHy — 3 afHaro araMa BYTJISPOIY
1 4aThIPOX aTaMay BaJgapony.

JIioboe ckJamaHae pIUYbIBa MOJYKHA pacKJAacI[i Ha HEKaJbKi
HOBBIX paubiBay. Hampbikiazn, Bagy IIphI garaMo3e 3JIEKTPhIuHa-
ra TOKy MOKHa packKJiacllii Ha BaJgapoj i Kicaapon:

BajJla — BajJapon + Kicjiapon.

VYacmiBacii mpocThIX paubiBay (Bagapony i Kiciapomy), AKisa
Pl TATHIM AaTPBIMJIIBAIOIIA, 3yciM He IIamoOHBIA nOa YJaclliBa-
CIlell cKJamaHara paubIBa BaAbl. I'sTa PO3HBIA PIUBLIBLEI 3 PO3HBIMI
yacmiBacIaMi.

VYnacuiBacuji cknagaHara padbiBa He 3’daynaiouua cyman ynacuisacuen
NPOCTbIX P3ybiBay, AKiA yTBaparouua npbl Aro packnagaHHi.

CkiagaHbIsA PIYBIBBI, IK 1 IIPOCTHIA, iCHYIONbL Y 3BbIUAMHBIX
yMOBaxX y PO3HBIX arparaTHbIX cTaHax. Hampeikjaan, meTraH —
ras, Bajla — BaJKacllb, IIyKap — IBEpAae paublBa. IIpbl 3meHe
TAMIepaTyphbl pPaUblBa IMepaxoA3ilb 3 aJHaro arpararHara CTaHy
V 1HIIBI.

YsIiM aaposHiBaIIla CKJIAJaHBIA PIUYBIBBI 1 CyMeci PO3HBIX
paoubIiBay? ACHOVHBIA aApPO3HEHHI MaMi’K iMi DpPBIBEI3EHBI ¥
Tabainmbl 2 Ha cTapoHILI 46.
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Tab6aima 2. ATpo3HeHHI mamisx
CKJIQIAaHBIMI PI3YBIBAMI i cymecaMi paubIBay

CriramaHae pI3ubIBa

.. Cymecsh paubiBay
(ximiuHae 3IyUsHHE)

VYrBapaeriia ¥ BBIHIKY 3JYU9HHS aTa- | ¥YTBapaeriia Y BHIHIKY 3MeITBaH-

May PO3HBIX dJIEMEHTAaY IaMiK caboit Hs PO3HBIX PIUBIBAY
VnaciiBacii ckJamamara paublBa aj- VnacuiBacii psubIiBay, 3 AKix
poBHiBamwIlIla aj yJacIiBaciei mIpoc- cacrayJjieHa cyMechb, He 3MAHA-
TBIX PIULIBAY, 3 AKiX AHO aTpbIMaHa IoIIa

Mae nayHbI sKacHBI i KOMbKacHbI cacTay | Cacray agBOJILHBI

Packnamaemmma Ha cacTayHBIA dYacT- Pasgsansenma Ha cacTayHBIA
Ki TOJMBKiI ¥ BBIHIKY XiMIiUHBIX IIepay- | YacTKi HpBI JamamMo3e PO3HBIX
TBApP9HHAY ¢isiuHBIX MeTazay

Psouvivl, akxia ckaadawuyya 3 amamalj Po3HbLX XiMIiUHbLX
asemenmay, Ha3vl6aUUa CKAA0AHbIMI PIUbLEAMi ab0 Ximiy-
HbLMI 3AYYUIHHAML.

Koxcnae uwvicmae pauviéa mae najjHvl AKACHbL | KOJLbKACHbBL
cacmay.

Vaacuisacui cknadanaza pauviea adposnisarnyuya ad yaac-
uyisacueill npocmuvlx pausvleay, AKii Ymaeapawuyuya npvl 420
packaadanHi.

MbiTaHHI | 3apaHHiI

. 9Kis paybiBbl Ha3biBaroULUa cknagaHbiMi? [NpbiBAA3iue npbiKnaab.

2. NaTtnymayue, YbiM agpo3HiBatouua NpocTbia | CcKknafdaHbls paybiebl. LLUTO
arynoHae namix imi? MNMakaxbiue Ha KaHKP3THbIX NpblKiagax.

3. 3 npbiBeaseHara nepaniky paybisay BbinillbiLe acobHa cnavatky npocTbis,
a noTbIM CKnagaHbls paybIBbl: Kicnapofn, uykap, asoT, XKanes3a, KyXOHHas
Cofib, antoMiHiA, Baga, MeTaH, cepa.

4. Cepy macan 15 r amsawani 3 anomidiem macan 45 r. Paanivbiue macaByto

OOM0 HemeTarny Ba yTBopaHan CyMeci.

—
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5. MNpbl HarpaBaHHi LBEpAara paybiBa yTBapbLUlica ra3 i Hoeae UBEpaae pa-
ybiBa. pocTbiM Ui cKnagaHbiM 6bI10 3biXogHae padbiBa?

6. Ybim agposHiBarouua namixx cabor cknagaHblsi paybiBbl i cymeci? Matny-
Mayue Ha npblknagse Bafpl i Cymeci Bagapody 3 Kicnapogam.

§ 7. XimiyHasa copmyna

Ber VK0 Bemaere, HITO KOKHae pPAUYbIBa BaJiofae IIDVHBIM
AKaCHBIM i KOJBKACHBIM cacTaBaM. ¥ Ximii cacray Jsrro0ora paubl-
Ba BBIpasKaelna ximiumaii ¢opwmysnaii. Ximiunasa cgopmyaa —
raTa YMOYHBI 3aIliC CacTaBy PpI4YbIBa NPHI JanamMo3e XiMiUHBIX
cimMmBaJay i iHIIKcCay.

SIkacHBI cacTay paubIBa BhIpaskaelllia mpbl JamamMose ciMmBajay
XIMIiUHBIX dJIeMeHTay, a KOJbKaCcHBI — IIPhI AallaMo3e iHasKcay,
AKiA 3amicBarollila cIipaBa 1 KPbIXY HixK9M ciMBaJjay XiMiuHBIX
ajemMeHnTay. IHHdKC — JIiK aTamMay aaa3eHara xiMiuyHara sJieMeH-
Ta ¥ (popMyJie pIdbIBa.

Hanpreikaan, ximiunaa (popMmyJia mpocTara paubiBa Bagapony,
MaJieKyJia AKora cKJagaelia 3 IBYX aTaMay, 3amicBaelllia Tak:

ximiunsl cimBas Bagmapony — Hy 1HIBKC

1 ypITaelna aw-0sa.

CacTay IpoOCTBHIX paUbIBAy-MeTajIay i HEeKaTOpbIX HeMeTaJay
3amricBarolb ciMBajaMi ajllaBeJHBIX 32JIeMeHTay 0e3 iHaskcay.
Tak, opmysna mpocrara psubiBa Kasesa — Fe, men3di — Cu,
amominiro — Al, Byriaspony — C.

dopmysbl MI9para IPOCTHIX PAUbIBay-HeMeTaay, AKid CKJia-
IaoIa 3 A3BIOXaTaMHBIX MaJieKyJI, 3alicBaioliia i BbIMAYJIs-
IoIIta Tak: kKicaapoxy — O, (0-0sa), xmopy — Cl, (xz0p-0sa),
azory — N, (9n-06a). Popmysia a3oHy, AKi CKJaagaela 3 TPOX-
aTaMHBIX MaJiekyJs, — O3 (o-mpuwt), a popmysna cepwl, sKad YTBO-
paHa BacbMiaTaMHBIMI MajeKkyaami, — Sg (9c-60cem).

®@opMyJsIbl CKJIAMaHBIX PAUBIBAY TaKcaMa aIJIlCTPOYBAaIOIb
iX sAKacHBI 1 KoJbKacHBI cacray. Hampreikiaazn, gopmysa Bajbl,
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K BBl V:KO mobpa Bemaene, — H,0 (aw-0sa-0), meramy —
CH,; (ys-aw-wamuipout), amiary — NHg (an-aw-mpwt). T'saTar xa
ypITAIOIIa (POPMYJIbI JIOOBIX CKJAJaHBIX paublBay. Hampwikiaan,
(¢opmysna cepnait kicamater — H,SO, (aw-0s8a-ac-o-uamuipol), a
rurroKo3bl — CgH,,04 (yo-wacyv-aw-08anayyayb-0-uLaCcyb).

Csapoa MHOCTBa CKJIAJAHBIX PIUYbIBAY BAJOMBIA i Takisg, aKia
CKJIQJAIOIIla He 3 MaJIeKYJI, a 3 BAJiKal KoJbKaciii atamay. dop-
MYJIbI TaKiX paubIiBay IIaKa3BaloOllb TOJbKI HaWINpacCIeHIIbIA CY-
aJHOCIHBI KOJIBKACIII aTaMay pPO3HbIX XiMIUHBIX dJIeMeHTay, AKiA
¥ ix yrpeimaiBatorta. Hanpwikiaan, dopmysna Al,O; makassae,
IITO ¥ KPBIMITAJAX I'dTara paublBa HAaWMOpacleUNIbisaA CyagHOCIHBI
KOJBKACI[I aTamMay aJloMiHiio i Kicjapoay ckJjaazamomnsb 2 : 3.

Y dopmynax mmspara ckJagaHBIX PIUYbIBAY JIiKaBbIA 1HIYKCHI
makKasBaloIlb TaKcaMa KOJbKACIIh TPYII aTaMay, SKid 3aKJII0UaHbI
V Kpyrabla ayskki, Hanpwikaaza: Aly,(SO,); (anwminiii-dsa-ac-o-
yamuipvl-mpoituvt), Mg(NOy), (mazniil-oH-0-mpbL-0601LubL) i T. 1.

Y Tabnimer 3 mpajacrayiyeHbl (DOPMYJIbHBIA 3amichkl i cxe-
MaTbIUHAe aJJIIOCTPABAHHE CacTaBy PO3HBIX UACITIiII.

Tab6aima 3. Cmocadsl 3amicy
i cxemaThIuHAE aAJIIOCTPaBaHHE CACTABY YACIIilL

DopMyIBLHBI . CxemaTsIuHae
. 3MmecT 3amicy
3amic aaJIIOCTpaBaHHE
H Anzin atam Bamapomy o
3H Tpel aTaMbl Bagapogy 000
H, AnHa ManeKyJa Bagapony o0
2H, II3Be MaJIeKyJbl Balapoay o0 00
Anna Mmajexkysaa Banbl (cKJa-
H,0 Jaera 3 AByX aTaMay Bamapo- b
oy i agHaro atama Kicaapony)




§ 7. XimivHas hopmyna 49

Ilpayse
@D opMyIBHBI . CxemMaTbhIuHe
. 3MmecT 3amicy
3aric aJIIOCTPaBaHHE
Haiinpacueiimmasa popmyaa pa-
YbIBa, AKOE CKJAaJaera 3 aTa- =
Na2804 Ma'—' 3 3
¥ HaTpBIIO, Cephl i Kicaapoay w w
Na:S:0=2:1:4 ‘

Ha nmancraBe ximiuHail (popMyJbl cKJaJaHara pauyblBa MOK-
Ha pasjiublllb, AKad YacTKa fAro aJHOCHAN MaJeKyJadpHail Machl
Ipbillajlae Ha aTaMbl [gajs3eHara ximiuHara sJyeMmeHTa. I[H(pap-
MaIlbld IIpa rara écup y [Jadamky 3 y KaHIbl ByusOHara jgama-

MOJKHIKA.

AKacHbL i KONLKACHBL cacmayj paubléa 8blpaxcaeyya npvl 0a-
namose ximiunait hopmy.Jivt.
Ximiunasa @opmynra pauviéa nakaséae cacmaly A20 madie-

KYJlbL.

MbiTaHHI i 3apaHHiI

. MpaybiTariye yronac HacTynHbig xiMidHbIA cpopmynbl: KCI, CaSO,, HNO;,
Fe,03, P20s, Mgs(PO,)z, Al(NOg)s.

. AxapaKTtapbi3ynle SKacHbl i KonbkKacHbl cactay padbiBay: H,S, KCIO,,
H,PO,, AlL,O,;, CuSO,, Fe(OH),. MpaybiTanue yronac ratbisd OpMyIbl.

. MpbiBAA3ILE MpbikNagbl BAOOMbIX BaM CKragaHbixX padbiBay. Haniwbiue
dopMynbl NPOCTbIX payblBay, 3 HKiX Marfio 6 arpbiMauua KOXHae 3
Ha3BaHbIX BaMi CKNagaHbIX paybiBay.

. 3aniwbiye XimMivHbIA hopMynbl paybiBay: Baga, BYISKICMbl ras, Kicnapog,
a30T, KyxoHHasi conb. [lpadbiTariue yronac ¢OpMynbl 3TbIX pPaybiBay.
Haszasiue BAOOMbIS BaM rasiHbl iX NPbIMAHEHHS.

. BbI3HaubILe arynbHyl0 KofbKaclb atamay, sKisa yBaxoassub y cactay dop-
Myfbl KOXHara 3 HacTynHbIx padbiBay: MgS, CaSO;, Mg(OH),, Cas(PO,),,
Fe,(SO,);. MpaybiTanue yronac ratbid GOPMYIbl.



50 MepwanayvyaTkoBbia XiMi4HbISA NaHALL

6. Haniwbiue dopMynbl HACTYMHLIX P34bIBaY: KYrpyM-3C-0-4aTblpbl; Kaslivi-oH-
O-TPbI; a/ltOMiHIVi-ABa-3C-0-4aTblPbI-TPOVYbI; alL-TPbI-M3-0-4aTbIPbI.

7. Pasniybiue KonbKacub Manekyn Byrngkicnara rasy, y siKix arynbHbl ik ycix
aTamMay poyHbl ix Niky ¥ wacui manekynax kicnapogy O..

8. NasHaémiywbica 3 [agatkam 3, pasniybile MacaByl [OM0 XiMidyHara
anemMeHTa Kanito y cknagaHbim padbiBe KCI, sikoe BblkapbiCTOyBalOLb NS
nagkopMKi pachiH.

§ 8. AaHOoCHaAa mManekynspHasa maca

KoxubI XiMiuHBI 5J1eMEHT XapaKTapbI3yeIla I3yHbIM 3HAUIH-
HeM agHOcHaM atamuay Mmachl. Cactray Jro0ora psubiBa BhIpakKa-
enma saro gopmynai. Ilakoabki Mmaca aramay BeIpaskaeriia AK y
Kijmarpamax, Tak i ¥ araMHBIX aJ3iHKX Machl, TO i Maca maJe-
KYJBI BBIPasKaella TakiM caMbIM YbIHAM.

AOHOCHAA MALCKYAAPHASL MACA

PoubiBbI xXapaKTapbI3yIOIIla BeJIIUBIHEN aJHOCHAU MaJleKy-
JsapHall Machl, akas abasHauaera M,.

AfQHocHass manekynspHass maca — rata pisiyHasi BenidbiHs, siKas
nakasBae, y KOJIbKi pa3oy Maca afHou marieKkysbl p34biBa 60/1b-

was 3a - 4acTKy macbl atama BYI/ISIPOAY .

12

ApHocHas ManekynapHas maca poyHa CymMe afHOCHbIX aTaMHbIX
Mac YCix XiMiYHbIX 3nemMeHTay 3 ynikam KosfbKacui ix aramay y ma-

nekyne.

Hanpwikaan, pasaiuyblM agHOCHYIO MaJIeKYJIAPHYIO Macy
Bagel H,0:
M.H,0)=2-AH)+A(0)=2-1+16 = 18.
3HoI3eM AaqHOCHYI0 MaJIeKyJSIpPHYI0O Macy cepHal Kicja-
eI H,SO,:
M. (H,80,) = 2 - A(H) + A(S) + 4 - A(O) =
=2:1+32+4-16 = 98.
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Brikamaem Taki K pasJiKk [OJgsa psdbiBa, (QopmyJa sSKora
Al,(S0,)s:

M, (Aly,(SOy)3) =2 A(Al) + 3 - A(S) + 12 - A(0) =
=2-27+3-32+12-16 = 342.

AnHOCHBIA MaJEeKYyJAPHBIA Machbl, AK i aJHOCHBLIA aTaMHBIA
Machl, 3’AVIAAIONIlA BeJiubIHAMI Oe3pasMepHbIMi. 3HausHHe M,
rmaKasBae, y KOJIbKiI pasoy Maca MaJIeKyJibl JajJ3eHara paIubl-
Ba OoJibIlIasi 3a aTaMHYIO0 aA3iHKy wmachkl. Hamnpbeikiaanm, Kaui

M, (H,0) = 18, rora azHauae, 1mto maca maJjexkyasl H,O ¥ 18 pa-

30y OoJibIIasg 3a L YacTKy Machl aTaMa BYIJIAPOAYy (aTaMHYIO

. 12
aa3iHKy MachI).

Kaui Bemanp BeiUubIHIO afHOCHAT MaJIeKyJIsApHAN Machl PAUbI-
Ba, MOKHAa pPasjIiubIllb Macy aJHOM fAro MaJleKyJIbl:

m(man. H,80,) = M (H,S0,) - %ma(C) =
-~ 98-1,66-10% kr = 1,63 - 10 xr.

AOHOCHAS MaNeKyaapHas maca paIvviea — z2ama  Qi-
3iuHaa 6eJiublHi, AKAA naKa3eae, Yy KOJLbKL pa3oy maca
a0HOll MaaeKyabl pIuvléa 00bULAS 3 ﬁ uacmKy Macol
amama C.

AOHOCHAA MANEKYLAPHASL MACA PIUbLEA POYHA cYyMme adHOC-
HbLX AMAMHBbLX MAC XIMIUHbLX dJeMeHmay, AKis Jeaxod3aub
Yy cacmay manexyavt 0ad3enaza pauvléa, 3 Yaikam KOJLbKaACUi
amamaly KOXHaza 3JleMeHma.

MbiTaHHI i 3apaHHiI

1. HasaBiue agpo3HeHHi BeniyblHb: agHoOCHas ManekynspHasa maca i maca ma-
NeKynbl.

2. Pa3nivbiye afHOCHbIA ManekynspHbls Macbl HacTynHbIX paybiBay: HCI,
NH,, HNO,, CO,, O,.
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3. Maca cymeci uykpy 3 KyxoHHau comno poyHa 150 r, a Mmacasasi Jons uykpy
y én cknapgae 18 %. Pasnivbiue machl raTbix paybiBay Ba ykasaHaun CyMeci.

4. YV cacTtay Manekynbl agHaro ca 3Ny4YSHHAY as3oTy 3 Kicnapogam yBaxo-
O35Ub Tpbl atambl Kicnapogy. AQHOCHas MarnekyfspHas maca ratara pa-
YyblBa poyHa 76. YcTaHaBiue XiMidHyto dpopMyny ratara paybisa.

5. MNpbl rapaHHi cepbl ¥ Kicnapogse yTeapaeuua 3Ny4Y4sHHe 3 afHOCHan mare-
KynapHah macan, poyHan 64. YcTaHagiue xiMidHyto cpopmyny ratara 3ny-
Y3HHS.

6. Y BOOHbIM pacTBOpPbLI MOKO3bl ie Maca poyHa 18 r, a macaBas gons ra-
Tara padbiBa cknagae 10 %. Pasnidbilue macy Bagbl, skas yTpbiMaiBaeuua
Ba yKa3aHbIM pacTBOpblI.

§ 9. BaneHTHacub

Br1 y:x0 Bemaerlie, IITO § XiMIiUHBIX 3JIYUIHHAX aTaMbl PO3HBIX
dJIeMeHTay B3HaxXOoA3AIIa Yy MAIVHBIX KOJbKACHBIX CyaJHOCiHAaX.
Apn garo 3ajesKaIb I'aThIsA CyaJHOCIHbBI?

Pasroensim ximMiuHbIA (OPMYJIBI HEKAJbKIX 3JIYUSHHAY Baja-
poay 3 aTamMaMi iHIIIBIX 3JeMeHTay:

HCl1 H,0 NH; CH,

XJiopaBagapo/n Baga aM1dK MeTaH
Hamaxka 3ayBasKbIllb, IIITO aTaM XJIOPY 3BA3aHbI 3 aJHBIM
araMaM BajJapony, aTaM Kicjapongy — 3 JAByMa, aTaM as3oTy —
3 TphIMA, a aTaM BYIJIAPOAYy — 3 YaThIpMa aTaMaMi Bajgapojy.
Y Toii ka uac y mayieKkyJje Byriasakiciaara rady CO, aram ByrJis-
poay 3BA3aHBI 3 AByMa aTaMaMi Kicaaponay. 3 I'aThIX IIPBLIKJIALAY
0auHa, IIITO aTaMbl BaJOJAIOIb PO3HAH 340JbHACI[IO 3Jydaliia 3

1HIIIBIMI aTaMaMi.

Buvi3Hausnhe BAJICHMHACUL

310abHACIE aTaMay 3Jydalllia 3 iHIIbIMi aTaMaMi BeIpasKaerr-
IMa Ipbl JamaMose KOJIbKacHall XxapaKTapbICThIKi, AKas Ha3bIBa-
elIia BaJIEeHTHACILIO.

BaneHtHacyb — mepa 3p0sbHacLi atamay papg3eHara XimivyHara
afieMeHTa 3ny4qayua 3 iHLWbIMi atamami.
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IlaBaiilie AITYD pa3 3BepHEM yBary Ha (GopMyJibl, AKid IpbIBe-
I3eHBbI Ha cTapoHIIbI 52. MBI 6aubIM, IITO cAPOX iX HaMa (op-
MYJIbI, ¥ SIKO Ha aJ3iH aTaM BaJapoay HOpbinazaJja 0 HeKaJIbKi
aTamay ApPYyriX XiMiuHBIX dJeMeHTay.

Brinikae, mTo ana3iH aTramM BaJapoAy MOKa 3JIYUBIIIla
TOJIbKI 3 afHBIM aTaMaM iHIIIara sjJeMeHTa. TamMy Aro BaJieHT-
HacIlb JIIUBII[IIA POYHAall agHaMy, I'. 3H. BaJapo/] aJilHABAJEeHTHBI.

BanenTHacup arama siKora-HeOyA3b iHIIara sjgeMeHTa POyHa
KOJIbKACIII 3JyYaHbIX 3 iM aTramay Bagzapony. Tamy ¥ mMajiexyJe
HCI1 BaseHTHAaCIIh aTaMa XJIOPY POoyHa agHamy, a ¥ mayeryae H,O
BaJIEeHTHACIIh aTaMa Kicjaapoay poyHa IBYM. 3 TOM »Ka NPBIUBIHBI
Vv manerkysae NH; BaseHTHacnp arama as3oTy pPOyHa TpoM, a §
masiekysiae CH, BasmeHTHacIhb aTaMa BYTJIAPOAY POYHA YaTBIPOM.
Kani ymoyna masHaublllhb af3iHKY BaJleHTHACII pbIcadkail |, To
BBINIATICKAa3aHae MOYKHA aIJl0CcTpaBallb cxeMaTbIUHAa:

H H H H H H H H H H
1] L] ) e i
S 5§ i 5 D N S
[

N e
Cl 0] N C
HCI H,0 NH CH

3 4

|

|

XBaJicThld JiHiI maMisk aTaMaMi YyKasBamIlb Ha TOe, IIITO AHbI
VKO 3JIyUaHBI IIaMik caboii.

KonbkacHae 3HausHHEe BaJIeHTHAcCI[lI abas3HauvamoIb PBIMCKiMi
Jiubami Hajm ciMBasaMi XiMiuHBIX dJIeMeHTAY:

I1I I II IIT I IVI
HCIl, H,O0, NH,, CH,.

ApgHak Bajgapoj yTBapae 3JyUYsHHI majiéKa He 3 ycimi aje-
MeHTaMi, a BOCh KiC/JapoAHBIA 3JYUSHHI €CIlb aMaJb Yy KOXKHa-
ra ajmemeHTa. I Ba ycix Takix BJyuYsHHAX, SAK IIpaBija, aTaMbl
Kicjapony npadysaionb BaJleHTHacCIlb, POYHYIO ABYM. Bemaroubnl
raTa, MOXKHa BBI3HAUAaIlhb BaJeHTHACIII aTaMay iHIIIBIX dJieMeHTay
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y ix OiHApHBIX 3JIYUYSHHAX 3 Kicaapomam. (BiHapHbIMI Ha3bIBAIOIL-
Ima 3JIYY9HHIi, AKidA CKJIamaroIllia 3 aramMay TOJbKi ABYX XiMiuHBIX
aneMmeHTay.) Kab® BBIBHAUBINHL BaJI€eHTHACIb, HeaOXOIHa BBIKOH-
BaIlb IIpOCTae mpaBiJsa:

Y ximiyHan chopmyne OGiHapHara 3My4Y3HHA arynbHas KosbKaclb
a[i3iHaK BaNleHTHacCLi afHaro anemeHTa 3aycéfbl poyHa aryribHaw

KONbKacui af3iHak BaneHTHacLj gpyrora aneMeHTa.

Tak, y masmerysae Bagsl H,O arysipHasa KoabKacIh aJ3iHak Ba-
JIEHTHACIIi ABYX aTaMay BaJapoay pPoyHa 34a0bITKY BaJIeHTHACIIL
aJHaro aramMa Ha ajIaBeIHBI JIK iHApKca ¥ opmy.ie:

I-2=2.

Taxim ublHaM, KOJbKacHb a/3iHaK BaJIeHTHACIIL aTaMa KicJa-

poay poyHA IBYM:
I1-1=2.

IIa BesiublHiI BaJIeHTHACIII aTamMay agHaro sjJeMeHTa MOKHAa
BbIBHAUAIlh BaJIEHTHACI[h aTaMay Apyrora ajgeMeHTa. Hanpreikaan,
BBIBHAUBIM BaJIeHTHACIIb aTaMa cephbl ¥ majekyJe SO;:

xII
SO;.
3rogHa 3 BHIIIBUIIPIBeA3eHBIM ITpaBisam x 1 =11+ 3, agcronb
x = VI:
0] 0 0
e [ [
55 §85 §F
I
S

Icuye i inmae s3ayusHHe cepbl 3 Kiciaapozam — SO,, v maJe-
KyJie sKOora aTaMm cepbl 3JyUaHbI 3 IByMa aTaMaMi Kicjapoay:

xII
SO,.
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Y raTRIM paUYBIBE BaJIeHTHacCIlb cepbl poyHa IV, Tamy Imito
x+1=1II-2, agcronp x = IV:

Sk O6aubIM, aA3iH aTaM cephl 3JydYaella 3 po3Hail KOJbKACITIO
aramay Kicaapoay, I. 3H. Mae IlepaMeHHYI BaJIeHTHACIIb.
Y OoJbIiacii sjJeMeHTay BaJIeHTHACIh — BeJIiUbIHA IIepaMeH-
Hasa. ToabKi ¥ Bagaponay, Kicjiapoay 1 HeKaTOPBIX 1HIITBIX 3JeMeH-
Tay AHa macrasgaHad (Tabu. 4).

Tab6aima 4 .BajeHTHACHb aTaMay HEKATOPHIX dJIEMEHTAY Y 3TYUIHHAX

JJIeMeHThI JJIeMeHTHI
3 mactagHHaN 3 mepaMeHHal
BaJIEHTHACI[IO BaJIEHTHACI[IO
JJIeMEeHT Baneuntrnacon JJIeMeHT BasnentrHacun
H, Ag,Na, K I S II, 1V, VI
0, Mg, Ca, Zn II N LI, IIL, IV, V
Al 111 P I, v
Fe 11, II1
Cu I,1I
Cl I, II1, v, VII
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Cacmaijsenne XimiiHolX YOpMYJL NA 6AJLEHMHACYL

Benmarounsl BaJeHTHACHb 3JeMeHTay, MOMKHA cacTayadalb (op-
MYyJBI iX 3ayusuHaY. Hanpbeikiaan, HeadxomgHa 3ammicaib (popMyay
KicaapoagHara 3JIVUSHHS a3oTy, V AKIM fAro BaJIeHTHacCIlb pPoyHAa
TpoMm. Ilapamak n3eaHHAY TaKi:

1 | 3amicamp ciMBagbl XiMiUHBIX dJieMeHTay i 3HAa- III 11
YDHHI iX BaJIeHTHACIIel N O

2 | 3umalicui HalmeHinae aryJabHae KpartHae (HAK)

. . II-11=6
BaJICHTHACIIEH a00ABYX dJIeMEeHTay
3 | Hagsaxine HAK Ha BajileHTHacIhb KOKHara aJie- 6:1I=3
meHTa (T. 3H. 3HAMCI[I 3HAYDHHI iX iHI9KCAY) 6:1IT=2
4 | 3armicanp iHAPKCHI Kaad ciMBasiay XiMiuyHBIX N.O
2V3

asnemenTay (iHmoKC «1» He milIyIb)

dopmyay gro0ora OiHapHara 3JYyYS9HHA MOMKHA cacTaBillp i
immbeiM cmocabam. [lJia rarara 3HAUSHHI BaJIeHTHACIENl 2JIeMeH-
Tay, HamicaHbIA HAJ iX ciMBajsaMmi, maTps0Ha KpbIXKalagoOHa Iie-
paMsACIiIb YHi3, IIepaTBapbIYHUIbI § aAlaBeIHbld 1HAIKCHI:

V. II
p 0
2 5

Kai arpeiMadblsad TaKiM YbIHAM iHI9KCHI MOJKHA CKapallillb,
ixX, AK IIpaBijia, CKapadaollb:

IV, II
Cg><94 C,0,, a6o CO,,

Y majmedmibIM IpbI cacTayJieHHI (popMyJ paubiBay He abaBsa3-
KoBa VKasBallb 3HAUSHHI BajJIeHTHACIeil, a HeaOXOoHbIsI HeCKJia-
MaHbIA BBLIIUAHHI MOKHA paliib y raJase.
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Banenmnacub — mepa 30oavHacui amamaly 0adsenaza
XiMivHa2a deMeHma 3aYLayua 3 iIHWblML amamami.

Banenmnacuv amamaly eadapody nacmasHHas i poyHa
adnamy. BasrenmHuacuyb amamay kicaapody, 3a padkimi 6vl-
KJIOYIHHAMI, MAKCAMA NACMAAHHAL i POYHA 08YM.

Banreumnacuvb amamay 0osvulacyi acmamuix ajemenmay
He 3’ajafeuyya nacmaanhnail. e MoiHaA 6bL3HAUBIUL NaA Op-
Myaax ix OiHaApHuLX 3AYYIHHAY 3 eadapodam, Kicaapodam abo
[HWbLML 3leMeHmaMi 3 NACMAAHHAU 86AJEHMHACYIO.

MbiTaHHI | 3apaHHi

1. 3 woapara anemeHtay — Na, P, S, Ca, Al, Cl — Bbl6epbilue 3NeEMEHTbI 3:
a) mactasiHHaw BaneHTHacuto; 6) nepameHHanm BafeHTHaCLo.
2. 3 anemeHTay 3 nepameHHaln BaneHTHacul Bblbepbile MNsub dreMeHTay,
BasfleHTHacLUb KX MoXa Obilb poyHa agHamy.
3. BbI3Haublue BaneHTHacub anemMeHTay na dopmynax padbisay: HCI, CH,,
KCI, NaCl, CaCl,, AICl;, AgCl, H,0O, ZnCl,.
4. CacTtayue XiMi4HblS pOpMysbl  3fIy43HHSAY 3  Kicrnapogam  HacCTyMHbIX
anemeHTay (y gyXkax ykasadbl ix BaneHTHacui): K, Ca, Fe(ll), Fe(lll).
5. CacTtayue chopMynbl 3fy43HHAY, ¥ cacTay sKix yBaxoAssiub atambl HacTyn-
HbIX XiMiuHbIX anemenTay: a) Fe(lll) i S(ll); 6) C(IV) i CI(l); B) Mg i P(lll).
6. KapbicTatoubic fdaHbIMi Tab6niubl 4, cactayue XiMidHbI OpMyIbl
3MY4YSHHAY 3 Kicnapofam HacTyMHbIX XiMiYHbIX anemeHTay: Ag, Mg, Al.
7. 3Hangsiue iHO3KCbl X i ¥y § nNpbiBeA3eHbIX dopmMynax:
M \" 11 v Il
N,O, N,O, PO, S0, Ca,0O, ALS,.

§ 10. 3’aBbl i3ivHbIA i XiMiYHbIS.
MpbiMeTbl XiMiYHbIX P3aKLbIW

JI100bIA 3MeHBbI, AKiA amObIBalOIIla 3 PAUYbIBaMi, Ha3bIBAIOIL-
ma 3’asami. ¥ 3ajeKHACI[l aI Taro, MeHaBiTa AKisg 3MeHbI aJ0bl-
BaloOI[Ila 3 pPAUYbIBaMi, 3’ABBI HMAA3AJMA0NL Ha (pisiudbia i ximiu-
HbIA. JlaBaiinme pasryensiM, YbIM AHBI aJAPO3HiBaIOIIla MHaMiXK
caboii.
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Diziunwvia 3’a6vt

KaBanmauak €y smeciiim y mpabipKy i mauHéM sde HarpaBallb.
KoxHBI 3 Bac y»Ko Bejae, IIITO cIayaTKYy JI€J pacljasiima i me-
paTBophInIia ¥ Bany. IIpel gagedmnibiM mmajgarpsBe Baja 3aKiIlillb,
yTBapamubl BaA3sgHyI0 mapy. Kajmgi ratyio mapy acrynasinb, dAHa
ImepaTBOPHIIIIA ¥ Baay, a AHA HPbI JaJIeNINbIM axajia?KoHHI 3a-
HBAPA3€ee i YTBOPBIND JIEA. ¥ CE I'9Ta CBeAUBIIlh IIPa TOe, IITO JIEH,
Bajia 1 Baj3daHAsd IMapa CKJIAJAaIoIIla 3 agHaro i Taro X paublBa —
Baabl. TakiMm ublHaAM, IIPHI IIepaxo/i3e 3 aJHaro arparaTHara cra-
HY ¥ 1HIIBI Baja He 3MAHsEIa i 3acTaellia Takou Ka BaJlou.

HarpsemM TOHKYIO IIKJAHYIO TPYOKY ¥V IOJBIMI CHipTOVKi.
IIIkn10 cTaHe MAKKIM, i MBI 3MOKaM JETKa CarHyllb TPYOKY
(mas. 32). Harmenssubl Ha Toe, INITO 3MsAHiJaca (opma TpyoOKi,
dAHa 3acTajacda TaKOU ’Ka IIpaspbIicTail i KpoxKaii, AK 1 paHeli,
TaMy IIITO CKJaJaeIlia 3 Taro K IIKJa.

IIITo % aryJybHae ¥ rsaTbIX, 3JaBajacsa 0, pPO3HBIX 3’ dBaxX, AKid
amOwIBaroIia 3 Bajgoi i ca mkJgoMm? IIpel raTeiX 3’aABax He yTBa-
paroIiiia HOBBISI PIUYLIBBI — Bajla 3acTaeIiia Bajoii, a MIKJIO —
mIKJoM. AnObIBaeIiia TOJbKi 3MeHa arparaTHara CTaHy pPadbIBay
1 (popMBEI IIeJI, a cacTay paublBay 3acTaelllia paHeWInbIM. ['saTa —
IpBIMETHI (PiBiUHBIX 3’AY.

S apnd

Man. 32. 3riHaHHe LKNAHOW TPYO6Ki Npbl HarpaBaHHi
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®iziunbIMi HA3BIBAIOIIIA 3 ABBI, MPHI AKIX 3MAHAIOIIA arpa-
TaTHBI CTAH P3UYbIBAy a00 3HeIIHAA (popMa (Pi3igyHBIX IIEJI.

Takia 3’aABLI macTasgHHaA aj-
ObIBaIOIIla ¥ IPBIPOJ3e, y maycs-
JNBEHHBIM KbIIIIi, Y BRIHIKY A3€M-

HACIIi uYajJaBeKa. 3allBIpA3eHHe
aJliykapara aJjielo Ha XoJaase, #
npabHeHHe coJi, 3riHaHHe JIPOTY,
BbIIapsHHe OeH3iHy, maayJeHHe

meranay (man. 33) — YCE€ IaTa Man. 33. MnayneHHe metany ranio ag
IPBIKJIAAbI PisiuyHBIX 3’AY. usnna AanoHi

Ximiunovta 3’a6bl (pIaKubLi)

Y unIM Ka cyTHacub ximiunbix 3’ay? Kab agkasaip Ha raTae
NbITAHHE, JaBaiIle YCIOMHIM, IIITO ag0bIBaeIla 3 OJACKYYBIM
JKajiedaM, KaJll sTHO Joyra 3HaxoAsiIna V BiJIbIOTHBIM IaBeTPHI.
Ko:xkHBI 3 Bac cKaska — :Kajesa ip:kaBee! fHOo makprnIBaeriia
ipKoil — mIypmaTbIM pPyAbIM a00 OypbIM HajJ€TaM, SKi MOXK-
Ha JIErKa cackabiinmb HakoM. I['aTbl HaJET 3yciM He MTOMOOHBI
Ia sKaJjiesa Ia KoJIephbl i MIYbLIbHACII. BH yayase caboil cymecsh
IHIIBIX P3YbIBAY, fAKiA cKJIagalolla 3 aramay Kajesa, KicJa-
pony i Bamapony. TakiM ublHaM, y BBIHIKY ip:KayJieHHA pPIUbI-
Ba JKaJie3a ImepayTBapaeriia y Apyrid, 3yciM HemagoOHBIA ma
Aro paubIiBbl. Takis 3 ABBI, IPBI AKiX aJHBI PIUYBLIBBI IepayTBa-
pamIia y iHIIbIA, HasbIBaIOIIla XiMiuHBIMI 3’aBami abo ximiu-
HBIMi pP2aKIIbIAMI.

XimidHbISs p3akubli — rata 3’siBbl, npbl SKiX apg6bbiBaella nepa-
YTBapaHHEe afHbIX P34bIBay y iHLUbISI.

Takcama aK i (pisiuHbIa 3’ ABbI, XiMiUHBIA PYaKIIbIiL IIacTagHHA
AYKBIIIAYIISAONIIA ¥ HABaKOJbHBIM cBelle. HampbIKJjaa, TOPHbBIA
mapoabl i MiHepaJbl maj y3As3esHHeM COHIlA, Baabl, Kiciapony,
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ByIVIAKicJiara rasy IacTymoBa pasOyparloliiia i mepayTBaparoiia
V HOBBIA DPOYBIBHI. ¥ 3AJEHBIX pacJiHax 3 ByIJIAKicaara rasy i
BaJbl HAa COHEUYHBLIM CBATJE YyTBapalolilla IJIIOKO3a 1 KpyxMaJ.
Y apranisme uvajiaBeKa IaKbIYHBIA PIUYBIBBI IIepayTBaparoIma ¥y
HOBBISAA PAUBIBBI, ¥ THIM JIIKYy — Y BYIJIAKiCJIBI a3 i Bagy.

Y ximiuHBIX JabapaTOpbIAX BYUYOHBIA IMIPaBOA3AIL pPdIAK-
Il JJI TOIIYKY 1 BBIBYUSHHS HOBBIX 1 KapbICHBIX pPAYbIBay.
Y Banixkalli KoJbKAacCIli iX aTpbIMJIIBalOIb Ha XiMIiUHBIX IIpaj-
MIPLIEMCTBAX.

Ilpvimemol XimiuHbLX PIAKUDBLIL

fAxia npeiMeTbl XiMiuHBIX poakmbIii? g agxasy Ha ratae
MIbITAHHE IIPaBAN3EM HEeKaJIbKi mocienay.

Harpsem y mpabipiibl 3AJ€HBI Imapamniok Majgaxity (masu. 34).
IIpas HekaTOpHI Yac BbI Mabaubllie, IIITO KOJIEP MapallKy IIacTyIIo-
Ba 3MAHAEIIIa Ha YOpPHBI. I'sTa Kojep HoBara psubiBa CuO,
AKOe CKJIajaeniia 3 aramay wmensi i kKiciaapoay. Ha maBepxmi
mapamniky BbI mabaubllle MHOCTBA MaJIEHbKiX «BYJIKaHUBIKay» 3
MPBIYBIHLI OypHAra BBLIYUYSHHA rasay. AnsiH 3 razay — Banassd-
Has mapa. JlaThIKaroubIcs Ja XaJIOOHBIX CIleHAK Mmpabipki, sHa

CuO Kponni Bagpl

Manaxit P

[a paakupli Macnsa paakubli

Man. 34. HarpaBaHHe manaxity
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rnmepaTBapaenmna Yy O0ACKOJEePHBIA
KponesibKi Banwl. IlagHsacem pma
aATyJiHBI mpabipki magmageHyro
3amajJKy — sfHa aapasy IaracHe.
I'sta asmauae, IITO IIPHI Harpa-
BaHHI MaJaxiTy BBIA3AJAeIIa i
Byraakicasr rasz CO,, AKi He man-
TpeIMJiBae rapsuHe. Haziparoubl
I3ThHI JO0CJeN, BBl IlepaKaHaelle-
CA ¥ TBIM, IITO IPBI HAPABAHHI \Man, 35. FapsHHe Markio § naseTpbl
3 aJHaro pauybiBa — MaJaxity —

yTBapbLIicd Tphl HOBBIA p3ubiBl — CuO, H,0 i CO,. A axrasa
IIpbIMeTa TaTara IepayTBapaHHA camas amMeTHas? IlpaBisbHal
I'sta 3meHna KoJepy.

Hnsa 3HaéMcTBa 3 IHINBIMI OPbIMETaMi XIMIUHBIX pP2aKIbINA
magnajJiM TOHKYIO CHipaJbKy cepaOpbicTa-Oejiara MeTasly Mar-
Hito Mg. Ex rapbinp y maBeTphl acadamadaIbHa-APKIM i BeabMi ra-
padbIM IIOJBIMEM, TAMIepaTypa skora gacarae 2200 °C! (mai. 35).
IIper raTeIM MeTas MarHi# IepayTBapaera y HoBae padbIiBa Oe-
saara xkoJsiepy Mg0O, akoe cKJazaeriia 3 aramMay Martiio i Kicaapo-
ny. IIpeiMeTaMi raTail paaKIbli 3’ AYIAIONIIA BELIYUSHHE CBATJIA 1
IeTJIaTHhI.

Mapalwok marHito yxbiBayca AnA Bbipaby deepBepkay i «OeH-
ranbCKix arHéy». PaHen ycnbIllKa MarHito BblkapbicToyBanacs ons
acBATNEHHA ab'ekTa nagyac dhatarpadaBaHHS.

3I3eMCHIM AIYs af3iH Jocae], 3MAINayITbl BOAHBIS PACTBOPHI
IBYX paubiBay. Amwuo 3 ix memubl Kynapsac CuSO, - 5H,0, a apy-
roe — coxa Na,CO;. fIK TosbKi iX pacTBOpPHI ImepamMAMIAIOINIIA,
BbI ITa0aubIlle aJpasy TPhl IPLIMETHI XimMiuHaill paakibli. Capon
iX ysKOo 3HaeMas BaM 3MeHa KOJiepy i /3Be HOBBIA IIPLIMETHI —
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Na,CO, CuSO,

Man. 36. YTBapaHHe acafky i Bblly43HHE ragy

yTBapaHHE acaAKy i BeLIyuUsHHe rady (maj. 36). Kaii ga aTpeima-
Hara acajky JaJjillb pacTBOP BOIATy, acajak XyTKa 3HiKHe, pac-
TBOPBIIIa. PacTBapsHHe acagKay — sITUYs aJHa IPbIMeTa, AKasd
aJIpo3HiBae XiMiuHyI0 paKIbIio afa (isiuHall 3’ ABHI.

Ha mpbIMeT XIMIiUHBIX P2aKIIBIM aaHOCIIIIa TakcaMa Y3HiK-
HeHHe maxy. I'sta amObIBaeriia, HAIIPBLIKJIAZ, IIPLI TapdHHI ¥
IMaBeTpPhl IMpoCTara padbiBa cepbl S. ¥ BBLIHIKY pARaKIbIi SHa me-
payTBapaerna y rasanagoOHae paubiBa SO, 3 BeabMi pasKim
maxam.

HanBaxHenwbIiMi  npbiMeTaMmi, fKid cBefvaub npa npausikaHHe
XiMiYHbIX p3akLubiv, 3’ayndwoouua:

3MeHa Kornepy;

BbI/Ty43HHE raasy;

yTBapsHHe abo 3HIKHEHHe acafky;

Bblly4SHHE CBATNA;

BbISTy43HHE LennaTbl;

Y3HIKHEHHe naxy.

Y Ooabinaciii BBIIAAKAY PAUYbIBBEI HE MOTYIIh y3aeMaa3eiiHi-
yalp aJHO 3 aJHBIM aABOJbHA. [[J1d mpanmdKanHa XiMiUHBIX paaK-
bl HeaOXoHa cTBapallb aJllaBeIHbIsI YMOBEI.
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JlabapaTopusI gocaen 1
IIpvimemul npayakanna XiMi4HbLX PIAKYBLU

YBaskJiBa pasriiei3blie NIKJISHKI 3 pacTBOpaMi paubIiBay, AKid
BaM BBbIJaJIi AJA OpaBAA3eHHA aocieny. IIpaubitaiinie (popmyJibl
paubIBay, AKiA YKasaHBI Ha 9THIKeTKaX. BBIKOHBaliIle NIpPaBiJbl
OsICIIeUHBIX IIaBOA3IiH IIPBI aKBLIIIAYISHHI Jocienay.

V npabipky Haminme npsi6aisaa 1 cm® pacTBopy pausia CaCl,
i mamaiime ma Aro cToJbKi 3K pacTBopy coxbl Na,COz;. Amimrbr-
e HazdipaeMbla 3’aBbI. IKig HIpeIMeTHI HpalgKaHHS Jan3eHain
PPaKIbIi?

Ila yTBOpaHara acagky maiime 1—2 cm® pacTBopy BoIaTHA
KicomaTbel. Amimbeine HasipaeMbld 3’aBbl. SIKisg mpeIMeThl Ximiu-
Hall PaKIIbli BbI aJ3HAYBLIII?

3anaJinie cmipToyKy (3amaiaky, CcBeuKy). $IKisg mnpbIMeTsHI
xXiMiuHail psaKIbli BEI Haszipaere?

@ HeabxogHas i ranoyHaa ymoBa Onga npauskaHHa 6orbLiacli paak-
UbI NaMiX paybiBaMi — raTa iX CYyTbIKHEHHE, KaHTaKT. [Ona Ttaro

kab paakubiad nayanacs, paybiBbl MaTpabHa 3Mswaub Tak, Kad SAHbI
CyTblKanics, KaHTakTaBasni agHO 3 agHbiM. LIBEépabis paybiBbl pearyoLb
ThIM JIEML, YbIM MEHLUbl namMep ix 4Yacuiy. Tamy nepapg npaBag3eHHEM
paakLubI Takia padybiBbl pacLipatolb, Hanpbiknag y dapdopasan CTyn-
ubl. MHorig paybiBbl Nenww pearyoub agHO 3 afHbIM, Kani fHbl pacTBO-
paHbig ¥ Bagse.

BaxHar ymoBan npausikaHHs plakublil 3'ayngeuua  HarpaBaHHe.
VY HekaTopbIX BblNagkax AHO HeabxogHa TOSMbKi ONS nadaTky paakubli.
[Ona npauskaHHA HWbIX p3aakupblid, Takix K, Hanpblkiag, packnagaH-
He manaxity abo uykpy, natpabHa nacrtasHHae HarpaBaHHe fda KaHua
paakubli.

Yacam gns nayartky XiMiYHbIX p3akubi HeabxopgHa acssiTiieHHe. [pbl-
Knagam 3'aynseuua yxo Bagomas Bam paakubls ¢hoTaciHTa3y.
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XiMiuHbLA paaKUbli — 29ma 3’A6vbl, NPbL AKX A0HbL PIUBLEbL
nepaymeaparnuyuya jj iHulbLa.

ITpvimemami ximitHbLX PaAKUbLL 3’ AYLAOUUA 3MEHA KOJe-
PY, 8bLAYYIHHE 2a3Y, ymeapaHHe ab0 3HiKHEeHHe acalKy, 8bllY-
YaHHe c8amaa abo yeniamul, Yy3HiKHeHHe naxy.

MbiTaHHI | 3apaHHI

1. fkia 3’aBbl HadbiBatoULa QisidHbIMI? MNpbiBAA3iLe Tpbl Npblknagbl idivHbIX
3’Ay, sKif Bbl MOXale Hagipaub Yy naycans3€HHbIM XbILL.
2. 9kia 3’\Bbl HasblBawuULUa XiMiYHbIMI?  HAK SHbl Has3blBawouULUa iHaKLI?
Mepaniybiue camblf BaXHbIA MPbIMETbI XiMiYHBIX P3aKLUbIA.
3. MNpbiBAQRiLE NpbiKnagbl XiMiYHbIX paakubIi, SKia agbbiBaroLLa Y apraHiame
Yyanaeeka, y npblpoase, y Obile.
4. Aniwbiue XiMiYHbIA paakubli, SKiF npauskatloub Mpbl HArpaBaHHI Manaxity,
npbl rapaHHi MarHito, npbl 3MELUBaHHI pacTeBopay MepHara Kynapsacy
i conpl.
5. [Onsa 3HIWY3HHS ipXbl HA XXane3HbIX Bblpabax ix anyckaroLlb y rapadvbl Boa-
Hbl pacTBop NiMOHHaW Kicnatbl. [pa3 Hewlki Yac ipxa 3Hikae, a Bagkacub
acdhapboyBaeuua y xoyTbl konep. [a sKix 3'ay — idivHbIX Ui XiMiYHbIX —
agHociuua anicaHbl npauac?
6. Skia NpbIMeTbI XiMiYHbIX p3aKLUbI Hasipatouua rnpbl «BbIBAPX3HHI XiMiYHara
BYNKaHa» (packnagaHHi agHaro ca 3My4Y3HHAY XPOMYy Mpbl HarpaBaHHi)
(man. 37)? Bigaasanic ratara gocnegy MoxHa naéadbilb y IHT3pHIUE, Kani
Habpaub y nawykasiky «XiMi4Hbl BYSIKaH».

Man. 37. «Ximi4Hbl BynKaH»
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Hdamawni axcnepotmenm
60\

1. AxyparTHa 3MdAcCI[ille HEKaJbKi KpBINITAJIiKay «MapraH-
IMOVKi» ¥ IMKJAHKY 3 Bamoil. Amimibiie HasipaeMmbisa 3 ABbI. [la
AKiX 3’ay agHOCIIIIa pacTBaps HHe I'aTara paubiBa ¥ Bajse?

2. 3mdamane HeBAJNiIKiA KoJabKacill (Ha KOHUBIKY HasKka) Ji-
MOHHAaM KicaaTbl 1 miTHOM conbl. [la aTpbpiMaHail cymeci manmaiiiie
TPOMIKi Bagbl. Amimibilie Hasipaemyio 3’aBy. [la AKora Teimy 3’ Ay
AHa agHocimia?

§ 11. 3aKoH 3axaBaHHS Macbl p3yblBay.
XiMi4HbIS ypayHeHHi

Ha nmanepamniuaii mapbl Ipbl pasriadfaHHi XiMiuHBIX PAaKIIbIN
Bbl 3BAPTaAJIi yBary Ha iX IPBIMETHI 1 YMOBBI, IIPHI AKiX aIHBI
POYBIBBI IepayTBaparoIia y iHmbid. I'sTa aKacHbI 00K XiMiuHBIX
porakiipiii. CEHHA BBl MaublHAEIle 3HAEMIIIa 3 KoJIbKacHaill Xa-
pakTapbICThIKAN I'aTHIX IIpaiiacay.

Tola pPUBIBBI, AKiA YCTymarollb Yy XiMiUHYIO pP2aKIbIi0, Ha-
3BIBAIOIIIlA 3BIXOMHBIMI PIUYbIBAMI, a ThId, IIITO yTBapalolmna, —
npaaykTaMi plakibii. Ae AK Ka cyagHOCAIIa HaMisK cadoit
ix macei? Mo:ka ObIIlb, Maca 3BIXOAHBIX PIUBLIBAY OOJIbIIAs 3a
Macy ImpaaykKray abo HaagBapoT? A MosKa OBIIlb, iX Machl HAO-
ryJl amgHOJbKaBbIsA? I'sTae BesqbMi IliKaBae HBITaHHE AOYTi uyac
TypbaBasia BYYOHBIX. AJKa3 Ha Aro CKJajae CYTHACIh ajJHa-
ro 3 caMbIX BasKHBIX 3aKOHay ximii, 3 AKiM BBl 3apas3 Ima3Haée-
mimecs.

3aKOH 3aXA6AHH MACHL PILbLEAT)

Y XVII cr. anrmaiticki Byuonsl P. Bo#inb maciaemaBay ymabry
HarpaBaHHA Ha Macy MeTajay. KH mpaBéy mmMar gociaemay ma
mpamajbBaHHI MeTaJly CBIiHIY ¥ 3alasgHbIX INMKJSHBIX IIacy-
nsinax. Ilacna sakaHusHHA Aocaeny Boiiab agkpbIiBay macyI3iHbI
1 y3BaskBay 3MeIMUYaHBbIA Y 1X PIUBIBHI — MOPAAYKTHI PIAKIIBIM.
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Y BBIHIKY BYYOHBI IIPBIAIIOY

Kanesa Ia BBIBaAy, IITO iX Maca 00Jb-

mriasd 3a Macy 3bIXOAHara merany.

Ex marnymaublyy reTa THIM, IITO

Opbl HarpaBaHHI MeTaJl CTAHOBIII-

ma OOJBIII BaKKiM 3 IIPBIYBIHBI

JaJIYUY9HHSA Ja Aro acabJiBaii «BOr-

HeHall MaTaPbli», AKad ObIIIIaM ObI

npaHikae VHYTp HOacyA3iHBI IIpas
HIKJIO.

Y 1748 r. pycKki BYYOHBI
M. B. Jlamanocay mnayrapsly
nocaen P. Boiins, mpamajibBaioubl
V BamadgHBIX MIKJIAHBIX IIacynasi-
Hax (poTopTax) IiHIIIBI MeTas —
Man. 38. [ocnea Jlamarocasa na Kainesa (maxn. 38). IIper nHarpa-
npananbBaHHi xanesa BaHH1 fHO IIepayTBapajgacda y

yopHa-Oyphl Mmapalmok («KaJjes-
HYI0 akKaJliHy»), IITO cBeAuyblla IIpa IIpaldKaHHe Ximiu-
Haii poakIibli. AgHak, y azaposuenHe an P.Boiaa, Jlamano-
cay TIepaJ y3BaKBaHHEeM He aJIKpbIBay AacTyA:KaHbIA IIacy-
n3inbel. BeiaBinacs, miTo, HATJIEeA3AYbl Ha MNOpalndKaHHe § pa-
TOpTax XiMiuHa#l poaKIbli, iXx Maca He 3MAHsdeIa. I[HIIBIMI
cJoBaMi, aryjabpHas Maca 3BIXOAHBIX paubIBay (:Kasesa i paubl-
Ba 3 IIaBeTpa) pPoOyHaA Mace NOPaAyKTay poakKilbli («KajiesHan
aKaJIiHBI» ).

Y 1789 r. ¢ppannyscki ximixk A. JlaByasbe makasay, IIITO
IpbI BBICOKAN TOMHOEPATypPhl METAJIbl aJydarollb 3MeITdYaHbI
y maBeTpbl Kicaapox. Ha acmoBe pab6or M. B. JlamanocaBa i
A. JlaByaspe ObIy chapMyIdgBaHbl 3aKOH 3aXaBaHHS Machl PIULI-
Bay y XiMIiUHBIX pP2aKIIbIAX, AKI I'YUBIIlh TaK.

Maca p3usiBay, AKifg yCTyHnamlb y XiMiYHYI0 P3aKIIbIIO, POY-
Ha Mace pIuYbIBay, AKifA YyTBapamllla ¥ BbIHIKY PIaKIIbIi.
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Man. 39. [Jokasbl 3aKOHy 3axaBaHHSl Macbl paybiBay Y XiMiYHbIX p3aKLbIfX

Yamy K Tak amopiBaernma? CmopaBa ¥ ThIM, IITO HOPbI Ximiu-
HBIX PYaKIbIAX aTaMbl 3BIXOAHBIX PIUbIBAy pas’sagHOYBAIOIIlA
1 sayuarolma Yy IiHIIIBIM Iapajgky, yTBapaloubl HOBBIS PAUYBIBHI.
ITakoabKi ¥ BBIHIKY p2aKIbIi aTaMbl He 3HiIKaOIb OscciiegHa i
He y3HIKAaIh 3 HiuOora, a TOJbKi ImeparpyrnoyBalollia, iX aryjab-
Has KOJIbKACIIh 3acTaerila Ha3MeHHal. A 3 IIPBIYBIHBI TAro, IIITO
aTaMbl MalOIlb IIACTAasIHHYIO Macy, Maca YTBOPAHBLIX 3 iX paubIBay
TaKcaMa 3acTaella rnactasgHHaM.

3aKOH 3axXaBaHHA MAacChl PIUYbIBAY MOKHA NPaBepPBINb JKC-
nmepbIMEeHTaJIbHA. ¥ aAHy B3 [I3BIOX IIKJAHAK HAJbEM pPAacT-
Bop CuSO,, a ¥ apyryio — pacrBop NaOH. IlacraBim abensse
IMKJSAHK]L 3 pacTBOopaMi Ha Bari i BhIBHAUBIM iX aryJbHYIO Macy
(mag. 39). S3HAVIIBI MIKJAAHKI 3 Baray i amamIaymniel ix 3aMmecIiisa,
MBI Ta0auybIM yTBapoHHE CiHATa acagKy — IIpbIMeTa XiMiuHai
prakIibli. 3HOY IacTaBiyIibl aben3Be NMIKJIAHKI Ha Bari, MbI BbI-
ABiIM, IIITO iX aryJjbHasa Maca 3acTrajiacsad paHeHIIau.

3akoH, aki agkpery M. B. JlJamanocay, aasins! a4 ycix ximiu-
HBIX IIparacay, AKis ag0bIBaioIIla ¥ IPbIpoa3e, V AKOH HIiIlITO He
MOKa 3HIKHYIIb OdccaenHa Ii Y3HIKHYIb 3 Hiuora.
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XimiuHoLa YpAYHEHHI

Hna apyirocTpaBaHHA CyTHACIl XiMIiUbIX paaKIbIii KapbIcTa-
IOIlIla CIeIbIAJbHAN MOBall XiMiuHBIX (hopMyJ. 3 iX CKJIAZAIOIb
ypayHeHHi XiMiUHBIX pIaKIblii, a00 XiMiuHbIA ypayHEHHi, mago0-
Ha Ja Taro, K y Ji00Oi MOBe 3 JiTap CKJaJaiollb CJIOBBI, a ca
CJIOY — CKa3Bbl.

XiMiUHBI BJIEMEHT —  Ximiuwmsl cimBag (JIitapa)
PoubiBa —  Ximiunas gpopmyna (Ciosa)
Ximiunaa peakneia —  XimiuHae ypayHeune (Ckas)

YpayHeHHe XiMiuHa#l plaKubli (XiMiuHae YpayHeHHe) — raTa
VYMOYHBI 3aImic XiMiuHal paaKIbli MPHI JamamMo3e XiMivHbIX (op-
MYJ i 3HAKAY «+» 1 «=».

AKX 1 maTeMaTBIUHBIA YpayHEeHHI, ypayHEeHHI XiMIiUHBIX paaK-
OBIN CKJIAZAIOIIIa 3 A3BIOX YacTaK. ¥ JeBal YacTIIbl 3alicBalolr-
1ma (hopMyJibl 3LIXOAHBIX pIUbIBAY, a ¥ mpaBal — (opMyJibl Ipa-
OIYVKTay PAaKIIbIA, 3JYyUYaHBIA 3HaKaM «+» (IJaioc). 3 IPBIYBIHBI
Taro, INTO KOJBbKACIIhL aTaMay KOKHara asjJeMeHTa Ja PlaKIlbli
poyHa iX KOJBbKAaCIl macJjsd plaKIbli, IIaMixK JieBall 1 ImpaBait
yacTKaMi XiMmiuHara ypayHeHHs cTaBimiia 3HaK «=» (poyHa). Ha-
MPBLIKJIAM, YpayHeHHEe PlaKIIbli Bagapoay 3 Kicaapomam, cxeMma
SKOM mpbIBeA3eHa Ha MaaioHKy 40, Mae BBITJIAL:

2H2 + 02 = 2H20.

o4
HH H=H
O 0 —
T+ Sy
HH
o
H“H

Man. 40. Cxema paakubli Bagapogy 3 Kicnapogam
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JIiuber «2», AKig cTadAnb y T'9TBIM ypayHeHHI mepan dop-
MyJaMi poaubIBay, HasbIBaioIllla kasginsientami. SIHBI IaKas-
BalOIlb KOJBKACIb YACI[iIl 3bIXOAHBIX 1 KaHUATKOBBLIX PIUbIBAY.
Hanprikaan, 3 3amicanara ypayHeHHA BbIHiKae, IIITO 3Be MaJe-
Kyabsl H, paaryrons 3 aguoit maseryJsai O, i yTBapamIms 13Be Ma-
nexyasl Hy,O. Kasdinbient «1» y XiMiuHBIX ypayHEeHHAX He 3alric-
Baera.

IIper HamicamHi XiMIiUYHBIX ypayHeHHAY TaKcaMa BBbIKaphbIC-
TOYBaWOIb 1 HEKATOPhIA CIeUbIANbHBIA 3Haki. Hanpwikiazn, Ba
YpayHeHHI psaKIbli, AKad mpaldKkae ¥ BOJHBIM PACTBOPHI,

AgNO; + HCI = AgCll + HNO,

sHaK «¥», AKi crainb macas popmysast AgCl, asnauae, mTo rarae
paubIBa yTBapae acajgak (r. 3H. SSHO He pacTBapaeliiia y Baase).

Buak «T» BBIKApBICTOYBaeIa s a0asHAUSHHS TAro, IITO
raTae PIUbIBa BbLIyYaeIlla y BBITJIAA3E rady, HAIIPbIKJIALT:

CaCO; = CaO + CO,T.

CxeMma raraii psaKIibli IpbIBe3eHa Ha MaJOHKY 41.

Ca 30){—» Ca 9_} —+ ‘OJEJ‘O—/

Man. 41. Cxema paakubli yTBapaHHa CaO i CO, 3 CaCO,

Yacam Ba VypayHeHHAX XIMIUHBIX P2aKIIbI HaJ 3HAKaAM «=»
IMaKas3BalIlb YMOBBI iX IpaldKaHHA: HarpaBaHHe (i), 1mick (p),
acBATIeHHE (AV), BJIIEKTPLIYHBI TOK () i iHII.
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Ilpvl ximiuHbLX PIAKUBLAX BbLKOHBACUUA 3AKOH 3AXABAH-
Hs MQACbL PIubléaly: maca 3vlXO00HbLX PIUbLBAT POYHA mace
npadyxmay paaxybli.

ITaduac ximiuHbLX PIAKUBLL amMmamvl 3blXO00HBLLX DPILLLEAT
nepazpynoysanyya i ymeapanub HO8bLl PIYblEbL.

Koavkacuyv amamay koxcHaza ximivnaza aemenma 0a i nac-
s PaAKUbLi A0HONbKABAA.

XimiuHae JpaijHeHHe — YMOYHbL 3anic paakybli npv. dana-
MO3€ XIMIYHbLX POPMYJL | CNEUbLALbHLX 3HAKAY.

MbiTaHHi | 3apaHHI

1. Y 4bIM 6bI710 ranoyHae agpo3HeHHe gocneny M. B. JlamaHocaea af pgocne-
ay P. bonna? $kis BeIHIKI aTtpbiMay JlamaHocay? lNpa WTo fHbl cBeaybini?
2. flk A. JlaByasbe natnymadbly naBeniysHHe Macbl MeTanay npbl iX npa-
nasbBaHHi ¥ naeeTpbI?
3. Chapmynioniue 3akOH 3axaBaHHA Macbkl paybiBay y XiMiYHbIX paakupbIsX.
4. Yamy arynbHaa maca paybiBay nagyac nob6or XimidHam paakupli He 3Ms-
HAeyua?
5. V BblHIKy HarpaBaHHsA padbiBa HgO artpbimMaycsa metan ptyub Hg, maca
fIKora MeHLlast 3a Macy 3bixofgHara padbiBa. [latnymadue, Yamy Tak agbbl-
nocs.
6. lMNpbl rapaHHi Byranto C y naeeTpbl €H nepayTeapaeuua y rasanagobHae
padbiBa CO,. Maca ratara paybiBa 60nbLUad abo MeHLlas 3a mMacy 3bIXod-
Hara Byran? Yamy?
7. PadbiBa Cu(OH), npbl HarpaBaHHi nepayTeBapbliacad y OBa HOBbIS Paybl-
Bbl — CuO i H,O arynbHai macan 55,6 r. Hamy 6bina poyHa maca 3bIXOf-
Hara pa4biBa Cu(OH),?
8. Y XiMiyHylO0 psakublto yCTynini xanesa macan 5,6 r i cepa macan 3,2 T.
flkaf maca npagykTy ratan paakubli?
9. V BbIHIKY XximiyHan paakupli N, + 3H, = 2NH; yTBapbinica 24 manekynbl
NH; (amisky). Konbki mManekyn KoxHara 3 3bIXOAHbIX padybiBay yCTynini y
p3aKubIto?
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§ 12. CactayneHHe ypayHeHHSly XiMi4HbIX p3aKubIu

ITakonbki XiMiUHBIA pP2aKIIbIl IIpalAKalIb CcTpora V aju-
ImaBeJHACIII 3 3aKOHaAM B3axaBaHHA Machl pdYbIBAY, XiMiUHBIA
ypayHeHHI HeaOxXxoaHa cacTayJsllb, abamipalouybICa Ha TI'dThI
dakoH. PasriensiMm, #AK MOMKHa cacTaBillb XiMiuHae ¥ypay-
HeHHe Ha IIpBbIKJaj3e pdlaKnbli mMensdi 3 Kicaapomam. [lina ra-
Tara clnavyaTKy 3JeBa 3allilllaM Ha3Bbl 3bIXOAHBIX pIYbIBAy 1
3JIYYBIM iX 3HAKaM «+» (ILJIIOC), a cIIpaBa — HAa3BY IIPAAYKTY
poakiipli. Ilamisk JieBail i mpaBaili yacTKami IaKyJab IacTaBiMm
CTPIJIKY:

Men3b + Kicaapona — 3JayusHHE MenAsi 3 Kicaapomam.

ITagoOHBI 3amic Ha3bIBAIOIh cxeMmall XimiuHai pakmmbli. 11sa-
Iep 3alimam de iHaKIII — MOPbI JallaMo3e XiMiuHbIX (PopMyJI:

Cu + 0, > CuO.

IIpas Toe, IITO HNPhI XiMIUHBIX PIAKIILIAX aTaMbl dJeMeHTay
He 3HiKaloIllb, a TOJbKi IIeparpymnoyBaroIiiia, y JeBaii i y npasai
YacTKax XiMiyHara ypayHeHHS KOJbKAacCIlhb aTaMay KOKHara sJje-
MEHTAa IaBiHHA OBIIb aJHOJbKaBaIi.

A gK xa ObIIlb 3 HAIIayl cxemaii? Y JieBall e YACTI[bl KOJIb-
KacIlb aTaMay KicJapoay poyHa ABYM, a y IIpaBaii — agHaMmy.
Kab6 xoapkacub atamay Kiciapoxny O ¥ abens3BioxX dyacTKax cxe-
MbI CTajIa afHOJbKaBau, mmepan gopmyaait CuO macraBim Kasdi-
IBICHT «2»:

Cu + 0, — 2CuO.

Ilanep kKoJibKacb aTaMay MeA3i § IIpaBaii 4acTI[bl CXeMbI
poyHa aByYM, a Y JeBaul TOJbKi amHamy. Tamy mepajn cimBaJjiam
mens3i Cu Ttaxkcama mactaBiM Kas(dinbIeHT «2». Y BBIHIKY KOJb-
Kacllb aTaMay KoJKHara sjeMeHTa Yy a0eAs3BIOX UYaCTKaX CXeMbI
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Man. 42. Cxema paakubli Mef3i 3 Kicnapogam

craja amgHoJibKaBau (maji. 42). I'sta mae mam mpaBa 3aMSHIIlb
y cxeMe CTPIJKYy Ha 3HaK «=» (poyHa). Cxema paoaKIbIi Iepa-
TBapbljacsa Ba YpayHeHHe XiMiuHall paaKITbli:

2Cu + 0, = 2CuO.

I'sTae ypayHeHHE UbITaEIIa TaK: 064 KYNPYMm nuic 0-06a poy-
Ha 08a KYynpym-o.

Pasraensim amus ansin npeikaan. CacraBiMm ypayHeHHe Ximiu-
Hay poeaknbli mamisk paubiBami CH, meranmam i O, Kiciapomam.
¥ BBIHIKY iX y3aeMaa3esaHHA yTBaparoliia HOBbIsA PaubIiBbl — CO,
Byruakicasl ras i H,O Baga. CnmauaTky sarmimam cxemMy paaKIibli,
y JieBall YacTIbl AKOM pas3MecIliM (DOPMYJIbI 3bIXOAHBIX METaHy i
Kicyapony, a ¥ mpaBaii — (pOpMYJIbl IpaAyKTay paaKITbli:

CH, + O, —» CO, + H,0.

3BApHIiNE yBary, IITO y JeBaill YacTI[bl CXeMblI KOJBbKACIIh
aTaMay BYTIJIAPOAY POoVHA iX KoJbKacllli ¥ mpaBai uacTinbl. Tamy
ypayHOyBallh maTps0Ha KOJIbKacIlhb aTaMay BaJapoay i Kicaapo-
ny. Kab xosbKacib atramay Bajapony ¥ abeasBIOX YacTKaX cTaJa
agHOJbKaBai, mepas opMyJiail Baabl MacTaBiM Kas(MillbIeHT «2»:

CH, + 0, —> CO, + 2H,0.
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Man. 43. Cxema paakubli MeTaHy 3 Kicnapogam

Ilanmep y KoKHA 4acTIbl CXeMbl MAalOIlIla IIa YaThIPbl aTaMbl
BaJapoay.

ITagniubiM KoOJIBKaCIbh aTamMay Kicjiapony copaBa. ¥ aaHOM
masekyae CO, yTpeIMIIiBatoIia ABa aramel Kicaapony (1 + 2 = 2).
CrosabKi K ixX 3MdAlTUaeIiia ¥ A3BIOX MajieKyJax Baabl (2 < 1 = 2).
Yecaro ¥ mpaBail yacTIIbl cXeMbl YaTBIPhI aTaMbl Kicaapony O.
s Taro ka0 CTOJIBKI K aTamay Kicaaponay axasaJjacda i § Je-
Ball 4acTIIbl CXeMbI, Ilepaj popMyJail Kicaapoay macraBim Kas@i-
IIBIEHT «2» i CTPAJIKY 3aMeHiM Ha 3HAK POYHACIIi:

CH4 + 202 = COz + 2H20.

Ilanmep KoJbKacIhb aTaMay KosKHara ajieMeHTa ¥ JieBall 4acTI[bI
CXeMbI POYHA iX KOoJbKAacIi ¥ mpaBai sge yacTisl (MaJ. 43). Ypay-
HeHHe PPaKIIbli cacTayyieHa. UbITaeria AHO TaK: UI-AUL-LAMbLDbL
nawoc 0éa 0-06a poyHa y3-0-06a nawc 0ea aui-06a-o. I'saTel MmeTas
paccTaHOVKi Kas(ilnbleHTay Has3bIBAIOIhL MeTaJaM IIagdopy.

Bagomsl i iHIIIBIA MeTaAbl 3HAXOMKAHHA KasdinbieHTay. 3 imi
BbI ITa3HaEMillecd IPhI AaJeMNIIbIM BBIBYUSHHI XiMii.

Ilist cacrayiaeHHA YpayHEHHAY XiMIiUHBIX pP2aKIlbIi HeabXon-
Ha MPBLITPBIMJIiBAIIla HACTYIITHATA HapaaKy A3edHHAY.
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1. BbI3Ha4bIlub cacTay 3bIXOAHbIX padybiBay i NpagyKray paakupli.

2. 3anicaub opmynbl 3bIXOAHbIX pPaybiBay 31€Ba, a npagykray
paakLbli — crnpasa.

3. lMamix nesau i NpaBan 4acTkamMi CXembl nacTtaBilb CTPIJIKY.

4. lNepapn dopmynami paybiBay paccTaBiub KasdiubleHTbl, I. 3H.
ypayHsiub KONbKacLb artamay KoxHara XiMidHara anemeHTa y abe-
A3BIOX YacTKax CXembl.

5. 3amsHiub y cxeMe paakupli CTPANKy Ha 3HaK «=» (poyHa).

Pons ximiuHsvlx paaxuyblil y npuvipodae i ij ivlului uaiasexa

XiMiuHBIA poaKIbli IMacTasgHHA aA0bIBAIOIIIa ¥ HABAKOJbHBIM
cBelle, V IPBLIPOJ3e, V KBIBBIX apraHiaMax, y IpaMbICJ0BaCIIi i ¥
OblILe.

AnHa 3 HaWBasKHEMIIBIX pPYaKIbIA, gKad an0bIBaeIla vy
IpBIPO/I3e, — PIaKIlbIsA (poTaciHTazy (rJ. maja. 7, c. 15). Pacainbt
marJblHAIOIb 3 MaBeTpa BYIJIAKICILI Tas3, 3 ryiedbl Baay 3 PacTBO-
paHBIMi paubIBaMi 1 mepayTBaparmolb iX y MaKbIYHbIA PIUBIBBI —
TJII0OKO03Y, KPyXMaJ — 1 HeaOXOJHbBI YCAMY KBIBOMY AJIS AbIXaHHSA
Kicaapon. I'opubla mapoabl i MiHepaJsbl IIacTynoBa pasdyparoriia
V¥ BBIHIKY y3aeMaj3esdHHA 3 KicjaapogaM, BaAoul i iHIIIBIMI paYbI-
BaMi.

KosxHBI KBIBBI apraHiaM — cBoeacabiiBas ximiuHasa Jada-
paTophis, V AKOI ag0bIBAIOIIlA THICAYBI PO3HBIX PIAKIBLIA. SIHBI
CKJIaJalollb aCHOBY VCiX mparlpcay :KbIIIAa3eifHaci. ¥ apraHis-
Me yJajiaBeKa caMas BAJiIKas KOJbKACIb PIAKIIBIN aMKbIIITAY I~
elIia y meyaxi.

Muoriaga xiMiuHBIA p2aKIbIi cympaBajsKalollb Hac y maycs-
I3EHHBIM JKBIIIIi. I'sTa, mepmr 3a yce€, plaKIbli rapsHHA, AKid
Jalmlb HaM MarybIMacIlb I'paIilla 1 raTaBallpb eXKy. XiMiUuHBIA IIpa-
I9CHI a0BIBAIOIIA, HAIIPBIKJIA, TPl CMasKaHHI Msca, BRIIISKAH-
Hi xJjeba, mppIiraTaBaHHi TBapary, ONpbl OpaIKoHHI BiHarpamHa-
ra corky. SIHBI Jsd:Kallb y acHOBe an0eJbBaHHsS TKAaHiH, 3alBAp-
I3eHHA IPMEHTY 1 amebacTpy, HadyapHEHHs 3 YacaM CAP30paHBIX
YIIPBITOXKBAaHHAY 1 T. 1.
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XiMiuHBIA PYAKIIBIL CKJIaLAI0Nb ACHOBY TaKiX TOXHAaJAriuHbIX
mparacay, SK aTpbIMaHHE MeTaJjiay 3 Py, BbITBOpPUYACI[h YIHAEeH-
HAY, IJacTMac, CiIHTATBIUHBIX BaJIOKHAY, JeKay, 1HIIBIX BarKHBIX
paubiBay. IIpbl mamamosde XiMiUHBIX PIaKIIbIii abACIITKOAMKBA-
IOIlb TAKCIUHBISI PAYBIBBI, IIEPAIIPAIlOYBAIOIlb IPAMBICJIOBBIS 1 OBI-
TaBBIA aaXOMbI.

IIpanmakanHe HEKATOPBIX PIaKIbI BAA3e Oda HeraThIYHBIX
HacTyncTBay. Hanpbeikjaaa, psaKIbld ip:kayJeHHA sKajie3a CKa-
padae TapMiH pabOThl PO3HBIX MexXaHizmay, aOcrajlsBaHHS,
TPaHCIIAPTHBIX CPOJAKAaYy, IIPBLIBOA3INL JAa BAJIKIX cTpaT IrarTa-
ra merauay. Ilamapsl, Opbl SAKiX IpanAKamIb PIaKIbli rapsH-
HsI, BHINTYAIONb JKBIJJIE, IPAMbBICIOBEISA i KYJIbTYPHBIA a0’ e€KTHI,
ricrapelYHbIA KamITOYVHACIIi. BoJbImacib XapuyoBBIX HOpagyKTay
Icyeria ¥ BeIHIKY 1X y3aeMaj3edHHA 3 Kicjapojgam, sSKi 3Haxo-
nsinma y maBeTpbl. IIpbl 'aThIM yTBaparoliia pauYbIBbI, AKidA
MaloIlb HEINPBIEMHBLI MaX, CMaK, 3 AYJAAIINA IMKOSHBIMI IJd
yajaBeKa. [[a Taro Kab mago0HBIA HellaskaJaHblA PIAKITIL IIPbI-
HOCiJIi K Mara MeHIN IIIKOAbI, maTpaOHa yMelb KipaBalb iMi.
s raTara HeabXOAHBI aAIaBeIHbIA XiMiUHBIA Belbl.

Ypayuenni ximivHolXx paakyblii cacmaynranyya Ha acHose
LX cxem Wwaiaxam paccmanoykKi KasdpiuvbleHmay.

XimiuHbla paaKkyvli nacmasiHna addvbl8aUua Ij HAB8AKOLb-
HbLM C8eUue, Y Hbl8OoUl i HeHcbL80lL npbLpod3e.

XiMmiuHbla paaKubli 3HAX0034Ub UWbLLPOKAE NPAKMbLYHAE
npvlMsAHEeHHe i CKAa0anyb ACHO8Y WMAMJIIKIX MIXHALAZIY-
HblX npauacay.

MbiTaHHI i 3apaHHiI

1. LUTo a3Hayae cxema XximidHam poaakupli? YbiM AHa apgposHiBaeuua af
ypayHeHHs XiMi4YHanh paakupli?

2. Yamy Konbkacub atamay koxHara anemeHTta y abe3Biox YacTkax xiMmiyHara
ypayHeHHs nasiHHa Oblub agHonbkaBan?
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. 9Kis 3 npbiBeA3eHbIX 3anicay ysaynsoub cabon cxeMbl XiMiYHbIX pP3aKubii,

a fKig — ypayHeHHi:

a) CaCO; = CaO + CO,T;

6) CH, + O, » CO, + H,0;

B) Ca(OH), + 2HCI = CaCl, + 2H,0;
r CS, + O, - CO, + SO,?

. MNepaniybile acHOYHbIA AO3esHHI, AKia HeabxodHa BblkaHaub, kab cacTasilb

ypayHeHHe XiMidHan paakLubli.

. MNpbl cacTayneHHi opmynbl cknagaHara paybiBa, SKOe yTBOpaHa artamami

MeTany i HemeTasny, crnadaTky 3anicBaloub ciMBan metany, a notbiM —
cimBan Hemetany. Yniysaloybl rata i y3ayLlbl ga yeari, LUTO Ba YyTBOPaHbIX
paybiBax a3oT npasnynse saneHTHacub lll, a cepa — Il, cactayue ypayHeHHi
XiMIYHBIX P3aKLUbIiA:

a) MarHin + asor;
6) Kanin + cepa;
B) anoMiHin + cepa.

. Pacctayue kaadiubleHTbl § cxemax XiMiYHbIX paakublid:

a) Zn + O, —» Zn0;
6) H, + Cl, —» HCI;
B) KCIO; — KCI + Oy;
r) Al + O, > Al,O,.

. 3amecT nbiTanbHika 3aniwbile opMynbl paybiBay i cactayue ypayHeHHi

XiMIYHBIX P3aKUbIiA:
a) H,O - O, + 7;
6) Ca+ 0O, =7

B) ? + O, > CuO.

. [lnqa cnblHEHHNA KpbIBaLEKY i A33bIH(EKLbIi paHy anpauoyBaloLlb pactBopam

padbiBa H,O,. Mpbl KaHTakue 3 KpbIBEKD FHO nepayTBapaeuua ¥ OBa HOBbIS
paybiBbl — H,O i O,. Haniwbiue ypayHeHHe agnaBegHan paakupbli.

. lMepaniybiue HarBaXkHeNMLbIA XiMidHbIA p3akubli, AKiA agbbiBatouua: a) y

npbipof3e; 6) y XbIBbIX apraHiamax; B) y Obiue; r) y npambiCrioBacl,.



Paznsen li

Ricaapor

Y raTbIM pasgsene Bbl
AaBefaelieca npa
Kicnapoa — paybiBa,
6e3 akora HemarybiMa
XbILULE Ha 3aMni.
Ma3Haémiueca 3 aro
Qisi4HbIMI i XiMIYHBIMI
ynacuiBacLsiMi.
IaBenaevecs npa
cnocabbl aTpbIMaHHs |
NpbIMAHEHHSs Kicnapogy
y caMbIX pO3HbIX rasiHax
XKbIUuS | A3enHacui
Yyanaeeka

lNMpaBoobnagaTtens HapogHas acseTa
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Y yvim zcapays OpayjHina, zas, pocpap, cepa i anmas?
HvLxae wolym KOXMCHBL 3 HAC KOXCHBL 03€Hb i jeech wac?
He jjasiw i npoipody 6e3 wazo? Bes kicaapody!

§ 13. MNaBeTpa K cymecb rasay

BrbI y:x0 Bemaerie, mITo ¥ 3aJiesKHACII af yMOYy (TaMIlepaTypshl,
I[iCKY) PAUYBIBBI MOT'YIIb 3HAXOA3IIIIa ¥ POBHBIM arparaTHbBIM CTa-
He: rasamnago0HbBIM, BaAKiM i IIBEPABIM.

Y HaBakoJibHaAl NpPBIPOJ3€ MHOTIA PUYBIBBI Y 3BbIUAWHBIX
yMOBaxX 3HaxoA3dAIIa Yy rasamamgo0HbIM craHe. Ilepin 3a ycé, ra-
Ta KaMIIaHeHTHI IIaBeTpaHay albaoHKI 3amMii — armacdepsl.
BenbrMmi mmmat rasay pactBopana ¥ Bogax CycBerTHara akisHa,
BeJIizapHBIA 3amachl IpPbIPOAHAra rasy 3axoyBawIllla ¥ HeTpax
HaIam IjaaHeTshl.

Armachepa aapirpblBae HaWMBaKHEMIIIYIO POJIIO ¥ JKBIII Ya-
JaBeKa, JKBIBEJILHBIX 1 paciiHHBIX apranidmay. fle macaemaBaH-
HIO OBLIi MpbhIcBeUaHBbI PAOOTHI MHOTiX BYYOHBIX MiHYyJara.

Ca crapaXbITHBIX Yacoy JIIOA3AM ObIY BAJAOMBI TOJIBKi ansiH
Big rasy — maBerpa. IIpbl raThiM AHO BhIByUaJiacd y aCHOYHBIM
¢isirkami i mikayHacii ¥ ximikay He BbIKJiIKaga. I TOMbKi ¥ Apy-
roii mayioBe XVIII cT. Ob110 BBIBHAUaHAa, IIITO MaBeTpa yayisae ca-
0ol cymech rasay.

Ilasempa sk cymecy 2a3ay

AcHoyHBIMI KaMmaHeHTaMi maBeTpa 3’AyadamoIima as3oT N, i
kicaapox O,. ¥V 3BBIUAHHBIX yMOBax y maBeTphl a6’émam 100 am3
yTpBIMIiBaera asor ad’émam 78 am° i kicaaposn a6’émam 21 gm?,
a Ha JOJIIO ycix acraTHiIX rasay mpemazae kaita 1 ams. ¥V agmer-
Hall KOJIbKAacIli ¥ maBeTpPhl IIPLICYTHIUAIOIIL aproH, BYTJIAKiCJIBI
ras3, a3oH 1 HeKaTOPbhIA 1HIIIBIA Ta3bl.
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g paisHHA HEKaTOPhIX Pa3JIiKOBBIX 3aJau MOXKHaA YMOY-
Ha pasrigganb ImaBeTpa He AK cyMech rasay, a AK aJHO rasara-
nmobHae paubiBa 3 M, = 29. Vce rasnl, afHOCHAsI MaJeKyJIapHaAA
Maca AKix meHmIas 3a 29, NpbIHATA Ha3bIBAIlb ra3aMi, JIATYIN-
mbIMi 3a maBerpa (rara, HampbIKJaaa, Bagapox H,, asor N,
amigk NHj;, vagaser raz CO, meran CH,). I'assl, y akix M, 60Jb-
miad 3a 29, IpbpIHATA HAa3bIBAIlb ra3ami, ISKIUNIBIMI 3a MaBeTpa
(mampeIKJIaf, Kicaapox O,, adoH O, Byriakicasl ras CO,).

A6’émHasn doas 2a3y 1j cymeci

XimikaM vacaMm AaBOJ3iIlIla MeIlb CIIPABYy 3 CyMecsaMi PaUbI-
Bay. SIK BBI V20 Bemaere (§ 2), niaa amrocTpaBaHHSA KOJIbKacHA-
ra cactaBy cyMecell MOKHa BbIKapPBICTOYBAIlb MacaByIO HOJIO (w).
[ia KoskHara psublBa, SKOe YTPhIMJiBaeIa y cyMmeci, MOKHa
PasJIiubIIh ATO MacaByIO JOJIIO: IOJIS r'aTara maTpsdHa Macy rarara
paubIBa IMaA3sailb Ha Macy cymeci. Hampeikiaan, xaai ¥ cymeci
yrpeIMJiBaeriia 48 r :xkaaesa i 192 r mensi, To maca cymeci poyHa
(48 r+ 192 r) =240 r, a macaBbIa foJi ¥ €it :xanesza w(Fe) i mensi
w(Cu) Oyaymnb pOyHBIL:

m(Fe) 48 1

— — — 0/ »
w(Fe) = m(cymecl) — 2407 0,20, ato 20 %;

_ m(Cu) _ 192r o
w(Cu) = m(cymecl) — 2407 0,80, abo 80 %.

Tapmin «goasa» JiiTapajJbHa as3Hauae «dYacTKa aj IipJja-
ra», TaMy CTaHOBAIIIla 3pasyMeJbIMi HasBa i csHC MacaBaiu
IOJIL — TaTa YyacTKa Machl, sKas y cyMeci IphbIllajlae Ha Jga-
I3eHbI KaMIIaHeHT (YCIOMHIiIle 3 MaTIMaThIKi, IIITO 3HAYBII P00,

HaIIPBIKJIAT g ).

s agaocTpaBaHHA KOJbKacHara cacTaBy ra3aBbIX 1 BagKix
cyMeceli, akpamMs MacaBail moJIi, TakcaMa dyacaM BBIKapbICTOYBa-
emnma ab’émuaa goJuada. Ilpa ¢isiuHbl coHc raTail BeqiublHI MOMKHA
3garajzaria 3 de Has3BbI IIa aHAJIOTil 3 MacaBayl JOJIAI.
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A6’émHass gona — rata pgons (4actka) a6’émy ycéu rasaBavi
cymeci, sikasi npbinagae Ha gag3eHae p34biBa.

I'staa BesiubiHA abasHauaelllla I'psdackail Jitapait ¢ (BBI-
Mayaserna «di»). [lnsa BeLTiusHHEA a0’éMHAaM 10J1i paubiBa ¥ rasa-
Ball cyMmeci mmatpabHa Aro ad’ém mans3sasainb Ha ad’éM ycél cyMmeci.
Hanpeikjaan, Kaji rasaBas cyMech YTpbhIMJIiBae Kicaapos adb’émam
32 nm® i asor a0’émam 48 mM®, TO fAe aryJIbHBI a0’éM POYHBI
(32 ov® + 48 nm®) = 80 am3, a a6’émubla gomi kicaapoxy ¢(0,) i
azory ¢O(N,) y €if poyHBI:

V(0,) _ 32xm®
V (cymeci) 80 lIM3

¢(0y) = = 0,40, a6o 40 %

V(N,) 48 gv®
V (cymeci) B 80 JIM3

o(Ny) = = 0,60, a6o 60 %.

AG’émuyIo oo (IK i MacaByO JOJII0) MOKHA BRIPasKallb y JI0-
aax anx apsiaki (0 < ¢ < 1) i ¥ mpampaTax (0 % < ¢ < 100 %).
3 mMaTaMAaTBHIKi BbI Befaelie, IIITO IJIA IepaBoay HOJIi ¥ IIPaIdHThI
HeabxomHA se JlikaBae 3HausHHe MaMHOKBIIL Ha 100. Hampsik-
gand, xaji ab’émHasa moad Bagapony ¥ cymeci poyua ¢o(H,) = 0,24,
TO V¥ Impam HTax sHa O0yase poyHa:

o(H,) = 0,24 - 100 = 24 %.

Bepmaroubl raTa, BBI JIETKA 3MOJKAIle PA3JIiubIb a0’ éMHBIA JOJIL
a30Ty 1 Kicaapoay ¥ maBeTphI.

Memadvl 30ipaHHs 2a3a1]

Y ximiumaii jabapaTopbli HeBsAJiKiA ab6’éMbl rasay MOKHA
aTpbIMallb, HAOPBIKJAJ, IPbhl HarpaBaHHI HEKATOPBIX I[BEPABIX
paubiBay. [l 30ipaHHA rasy, SKi BbLIyUYaelna, MOKHa BIKaphIC-
TOYBaIlb JBa METAajbl: MeTajJ BBINACHEeHHS Baabl (Maja. 44)



i Meraa BBIIACHEHHS IIa-
Berpa (majn. 45). Ilepibr
NPBIMAHAONL OJa 30ipaH-
HA TOJbKI MajapacTBa-
pPaJbHBIX y Baj3e rasay
(kicaapox, asoT, Bamapom).
Hpyri — pysa 30ipaHHA K
MaJiapacTBapajJbHBLIX, TakK
i moOpa pacTBapaJbHBIX Y
BaJ3e Trasay, HaIpPbLIKJIaLI
aMiaKy.

s 30ipamHsa rasay,
AKiA JTATUYSUNIBIA 3a TIaBe-
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Man. 44. Cxema ycTaHoyKi ans 36ipaHHs rasay
mMeTajam BbILUSACHEHHS Bafbl

Tpa, macynsiny mjsa 30ipaHHs rasy Tpaba 3amaliaBalb Tak, Kad
nHO OBLIO HakipaBaua yBepx (rJi. maJ. 45, a), a Aja rasay, AKia
OOJIBIII ITAKKiA 3a maBeTpa, — AHOM YHi3 (TJi. maJ. 45, 0).

Ilnss 3axoyBaHHA rasay maTps0HA BBIKAPBICTOYBAIlh IIACY-
IB3iHBI, AKisg He 3JIy4aHbl 3 HaABAKOJBHBIM acsapoxanseMm. Takrisa

36ipaembl ras

MaBeTpa

3 nacyagiHbl

lMNaBeTpa
3 nacyagiHbl

|

36ipaembl
ras 6

Man. 45. Cxema ycTaHoyki onsa 36ipaHHa razay Metagam BbILACHEHHS MaBeTpa
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macy/a3iHbl Ha3LIBAIOIbL TepMeTHIUHBIMI (I'. 3H. SHBI HEe Malollb
aATyJIiH AJI BBIXaAy ra3y 3 IacyA3iHbl BOHKI).

Y mpampbIciioBacIi JJsd 3axaBaHHs rasay uaciei 3a yCEé BbI-
KapbBICTOYBAIOIbL OOJIBIII TPBLIBAJIBIS CTAJEBBIS Macya3iHbI — Oa-
JOoHBI (MaJy. 46). ¥V ixX rassl 3HAXOA3SAIIA Ha BEICOKIM I[icKaM.

Ycim gobpa Bamoma, IIITO IPhl HAarpaBaHHI ra3bl pacIIbIpPaioll-
ma. I'sTyio yiacmiBampb MOKHA BBIKAPBICTOYBAIlh IJIs IIpPaBepKi
mpeIOOpa AJId aTpPhLIMaHHA rasay Ha repMeTbIiuHAacIlb. I[asa rartara
nmacjsa 300pKi mpeIOopa HeaOXoJaHa amycCIillh KaHeIl rasaagBoj-
Haii TpyOKi ¥ Bamy, a mpaOipKy Ha HeKaJbKi CeKYyHJ 3aIliCHYIIb
y majsoni (maji. 47). IIpel HarpaBaHHI aj IAMJa PyKi maseTpa ¥
npabipIbl paciIbIpaeriia i BbIXOA3ilb 3 rasaagBOgHAN TPYOKi ¥
BeIMIAA3e OypOanmaxk. Kami yrBapsHHe OypOajiak He Hasipaeriia,
raTa CBeQUBIIb IIPa Toe, IIITO IIPLIOOP cabpaHbl HANPABiJIbHA.

Man. 46. CtanéBbla 6anoHbl s Man. 47. MNpaeepka npbibopa Ana 36ipaHHs
3axaBaHHsA rasay rasay Ha repmeTtbl4HacLb
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JlabapaTopHsbI gocaen 2

360pka Halinpacyeliuvblx npuLbopay
ons ampouimanna i 30ipannsa za3ay

3 merandy, AKid MarIa
Ha BallbIM pPabOUYBIM cTaJe,
30ApEINle ans3iH 3 mpwIdOopay
I aTpbIMaHHA rasay y ximiu-
Ha# jgabapaTopsli (maj. 48).

IIpaBepiie mpwibop Ha rep-
MeThIUHACHb 1 3aMaIlyHIle sro

¥ mrareiBe. (Hamy mepapn 1ma-

yaTKaM padoThl 3 MpbIOOpam ), v/

dAro maTpsldHAa ITpaBephINb Ha

repMeTHIUYHACIH?) Man. 48. Hannpacuenbis npbi6opbl Ans

30daphIle IpPLIOOp s 30i- aTpeiMarii rasay

paHHs rasy MeTajaM BBINACHeHHsA IaBeTpa. (FIK marpsbua pas-
MSACIiIlb IIPLIEMHYIO IIACYA3iHYy AJdA 30ipaHHSA rasy, AKi Jardysi-
Il 34 IaBeTpa, i AJd rasy, ki OoJbII IAMKKI 3a maBeTpa?)

30apeiiie IPLIOOP A 30ipaHHA rasy MeTagaM BBIIISICHEHHS
BaJbl (BBIKAPBICTOYBAEIIIA IJA rasay, AKid MajapacTBapaJbHbBIA
¥V Bazmse).

Ilasempa jayase caboil cymecv 2a3al, ACHOYHbIMI 3 AKIX
ayaanyuya azom N, i kicaapod O, Y 36viuaiiHbix Yymo-
éax y nasempwv. ab’émam 100 Om® ympwmiieaeyya asom
a0’émam 78 Om’ i kicaapod a6’ émam 21 Om’.

YV nabapamopruix ymosax 0as 30ipAHHA 2a3Al MOMHA
éblKapvicmoyeayb memad 6blUsACHeHHA 6a0vl i memad 6blysac-
HeHHA nagempa.

A0’émHasn Oonsi 2a3y U cymeci poyHa adHOciHam ab’émy
eamaza za3y 0a ab’émy Ycéii zaszasail cymeci.
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MbiTaHHi | 3apaHHI

1. MpbiBAA3iLE XiMiYHBIA OPMYNbI N p3YbiBay rasanafobHbIX Y 3Bblyan-
HbIX YMOBaXx.

2. AgHapopgHan Ui HeagHapogHan cymeccto rasay 3'dynsevua naseTtpa?

3. Hkia rasel yTpbiMAiBaOLLa Yy NaBeTpbl, akpams asoTy i Kicnapogy?

4. fkia 3 ykasaHbIX rasay narysiilblgs 3a naeseTpa: BYMNSKIiCnbl ras, asor,
Kicnapof, a3oH, MeTaH, 4afHbl ras, amisk?

5. fkia meTaabl 36ipaHHA HeBsAMiKix ab’émay rasay y nabapartopbli Bbl Befae-
ue? Y YbiM afpO3HEHHI raTbiXx MeTagay?

6. Bbi3HaublLe, Npbl ganamo3e skora metagy 36ipaHHsA rasay y nabéapatop-
HbIX YMOBaX MOXHa HaroyHiLb KON6y KOXHbIM 3 yKasaHbIX rasay: Kicnapog,
asoT, amisik, BYrnsKicnbel ras.

7. Y 1,00 kr naBeTpa yTpbiMAiBaeuua npeiknagHa 230 r kicnapogy. Matoubl
Ha yBase, LUTO NaBeTpa cknagaeuua TonbKi 3 a30Ty i Kicnapogy, pasnivbiue
MacaByt OOM0 asoTy y naseTpbl.

8. V razaBan cymeci yTpbiMniBaeuua sagapon H, a6’émam 120 om® i asor
N, a6’émam 240 am°. Pasniubie a6’éMHbiA Ooni Bajapomy i asoTy V
CYyMEeCi.

9. A6’émHan ponga Kicnapogy y naseTpbl poyHa 21 %. Pasnivbiue a6’ém
Kicnapogy, fiki yTpbiMniBaeuua y nakoi namepam 4 M X 4 M X 3 M.

§ 14. Kicnapop sK XiMi4Hbl 31eMeHT i nNpocTae paybliBa

Camae mepiriae rasamamgo0OHae padvbIBa, AKOE MBI OyA3eM BBI-
Byuanb, — TdTa Kicaapon. HasBa rarara psubiBa cylajae 3
HasBall ximiuHara sjieMeHTa — Kicaapon. AJHaK IIaMidK IaHIL-
IAMi «XiMiUHBI 9JIEMEHT» 1 «IIpOCTae paublBa» iCHYye IIPBIHIBIIIO-
Bas pPo3Hima. ¥ YbIM ’Ka se CYyTHAacCIh?

Kicnapoo ax ximiuHbsL d1emeHm

K BBI VKO Bemaele, XimMiuHbl 3HakK Kicaapoxy — O (rara
nmeplinas Jiitapa Aro Jaminckai HasBbl Oxygenium). AmHocHas
araMHadA Maca Kicaapoay poyHa 16:

A,(O) = 16.
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Kani Kakyns mpa Kicaapon AK IIpa XiMiuHBI 3JIeMeHT, TO
MaloIlb Ha yBase MeHaBiTa arambl Kicaapoxy O. Hampreikiaan,
«¥Y cactay MHOTIX CKJaJaHBIX paUbIBay yBaxoA3illb KicJapon»,
«Macasaa mona kicmapoxny ¥ rarorode CgH,,0q poyHA 53,3 % ».
TyT pasmoBa ifse mpa aramsl Kiciaapoay O, akisg pasaMm 3 atraMami
IHOIBIX XIMIUHBIX 3JIEMEHTay YBaXOI3dAIlb y cacTay CKJAaAaHbIX
poubiBay. Takim ublHaAM, Yy AaJA3€HBIM BBIIAAKY I'aBOpPKa if3e Immpa
Kicjlapod AK XiMiuHBI 9JIEMEHT.

Kicnapoo ax npocmae pauvLea

IIpocrae pa3ubiBa Kicaapon
icHye V BBITJVIAA3€ MAaJeKy.JI. .
Manekyna Kicaapony cKJamaelr-
Ima 3 JOBYX aramMay XimiuHara O O
aJeMeHTa Kiciapoxy (maJ. 49).
Ximiunaga @opmyJia mpocrara
paubiBa Kicaapoxmy — 0,, a daro
aJHOCHAsA MAaJIeKyJiApHad Maca

poyHa: Man. 49. Magane Manekynbl Kicnapogy

M.0,)=2-A(0)=2- 16 = 32.

Kani xamyip mpa Kicaapon AK IIpa IpocTae P YbIBa, TO
MalIlb Ha yBa3e paubiBa, skoe Mae opmyny O,. Hampwikaarn,
«iKanesunls BeIpabbl XyTKa ip:KaBerolb y aTMac(pepbl BiJabrorT-
Hara Kicaapony», «Ilaa rapsHHa apayHiHBI HeaOXOTHBI KicJa-
pom». ¥ T'aThIX IPBIKJAaJax raBopKa iJi3e IIpa IIpocTae pPaUbLIBAa,
sakoe mae popmyny O,. IlaBaiitie pasriaensiMm HaOOJIBINT BasKHBIA
yJacIiBaciii raTara padbiBa.

Diziunvla yaacuisacui Kicaapoldy

Ila cBaix (pisiuHBIX yJacIiBacIisIX ITPOCTae pPadbIBa KicJaapomn
aJHOCIIIIa 1a HeMeTasay. ¥ 3BbIUAWHBIX YMOBaxX €H 3HAXOA3iIna
V¥ rasamamgo0HBIM arparaTHBIM CTaHe.
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Kicnapons He mae Kojaepy, maxy i cmakry. IIpel makaésaii
TOMIIepaTypsl Maca Kiciaapony a6’émam 1 am® poyma mpsOTisHA
1,33 r.

IIpsr TammepaTypsbl Hika# 3a —183 °C Kicaapon mepaTBapaerr-
ma y OJakiTHYIO Bagkacib, a npel —219 °C raradg Bagkacipb mepa-
XO3iIb y IBEPABI arparaTHBI CTaH.

Kicnapon manapacTBapajJbHBI ¥ Bazse.

@ Mpbl nakaéean TamnepaTypsl (20 °C) y Banse a6'émam 1 am® pac-

TBapaeyua kansa 0,043 r kicnapody. 3 NaBbILU3HHEM TaMMNepaTypbl
Aro pacteapanbHacub 3msaHwaeyua. [lMpel 80 °C  pacTBapasnbHacub
Kicnapogy y 3 pasbl MeHwas, a npbl 0 °C y 1,5 pasa 6onbLuas, YbiM npbl
20 °C. Bocb 4amy, Kani y akBapblyM Haniub TOSbKi LUTO MpPakinsa4oHyto
axanomxaHylo Bafy, pblba MoXa 3ariHyub ag Hegaxorny Kicnapogy.
Y xanofHbIx nayHo4YHbIX Mopax 60sbLU pbibbl, YbIM Y LEMNSbIX NayA3EHHbIX,

YyacTKoBa [35Kylo4bl BfANiKan KonbKacui pactBopaHara Yy Bagse
Kicnapogy.

Kicaapod y npuipodse

Banikas KosbKaciib rasamnagobHara Kicaapoay yTphIMJIiBaelr-
ma ¥ arMmac@epsl, pacTBopaHa ¥ Bogax mopay i akianay. Kiciapon
HeaOXOJHBI *KBIBLIM apradisMaMm IJdA ObIXaHHSA. Besd Kicaapomy ix
icHaBaHHe HeMardnIiMa.

Anxynap Ha 3amii 6apsIa Kiciaapon i vamy sro yTpbIMaH-
He 3acTaeIllia npul0aisHa macTagsHHBIM? ACHOVHBIMI KpBIHiIaMi
Kiciapony Ha Halayn mjaHelle 3’ AYJISONIla 3d4JEHBIS PaCJIiHbI.
fAubl yTBaparollk Kicaapon maj y3a3edsHHEM COHeuHara cBATJIA ¥
nparipce oracinTazdy. Y 3AJEHBIX YacTKaX PACJiH BYTUISAKiCJIbI
ras i Baja maj y3[a3essHHEM COHeuHara cBATJa IlepayTBaparoIiiia
¥ raroxko3y CgH,,04 i Kicmapon (rs. mai. 7, c. 15):

hv
6CO, + 6H,0 = C,H,,0, +60,1.
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Jliupimma, mITo IIPBIOITi3-
Ha % YacTKy YTBOpaHara
3AJEHBIMI pacaiHaMmi Kicjapo-
Iy Daiolb Ha3eMHBIS PaCJIiHbI,

a acraTHidg i — BOJIOHBIA

10
pacJiiHbl, Bogapaciii.

. . Man. 50. Magane Manekyrnbl aszoHy
Axpamsa kicaapony, icHye

ANTYD aJHO INPOCTae paUbIBA, MaJIEKYyJIbl AKOTa CKJajaloliiia 3
aramay kicmapony. I'stae pausiBa — azon O (mai. 50).
HeBanikasa KoJbKacIilb a30HY yTBapaelina y IaBeTphbl I1aguac
HaBaJIbHIIIBI, & TaKcaMa ¥ BBIHIKY y3aeMaa3esaHHsS CMaJbl XBOMN-
HBIX NP3y 3 KicjlapogaMm maBeTpa. ¥ aJMeTHall KOJIbKAcCIli a30H
aKasBae MpPBITHATaOUae y3A3esIHHE Ha KBIBBIS apraHi3MbI.

@ HeBsanikaa konbkacub a3oHy yTBapaeuua Takcama npbl paéoue

KanipaeanbHbIX anaparay i nasepHbIxX npbiHTapay. Tamy KapbsicTtau-
ua Takimi npeinagami natpsbHa TONbKi Y NamsKaHHAX, fKia gobpa npa-
BETpbIBatoLLa.

Y BepxHIiX caaax atmachepsbl 3aMiIi (Ha BBIMILIHI NPBIOTi3ZHA
30—40 kM) BsHaxojzinma asoHaBbI ciaoii. EH yTBapaemma 3
Kicaapony maj yILIbIBAM COHEUHAara BhIITpaMeHbBaHHA. Hekaro-
pBbIs KaMIIaHEHThI I'dTara BbIIPAMEeHbBAHHSA IPBITHATAIONL I3€i-
HacIlb YCiX JKBIBBIX apraHismay Ha Halllayl IIJlaHele, a a30HaBBI
cyonl naruipiHae ix. Kauai 0 He OblIo asoHaBara CJoOs, TO KbIIIIIE
Ha 3AMJII MacTyIIoBa CKOHYLLIAcs 0.

HexrkaTopblsi psubIBBI, KaJji TPaIJIAONb y aTMachepy, BBISHI-
BalIb pasOypsHHE a3oHaBara CJIOs i YyTBapaHHE ¥ iM «a30HaABBIX
nsipak». Tamy mna saxaBaHHA as3oHAaBara cjosd HeabXoaHa cKa-
pauarb BBIKiIBI TakKix paubiBay y atmacgepy abo, Ipbl Mardbl-
MacIli, HaoryJ aJAMOBIIIIa aJi iX BbIKApPLICTAHHS.
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Ilpvimanenne Kicaapody

Kicmapon sHaxoasimbs IIIBIpOKAae MNIPAKThIUHAE NIPBIMAHEH-
He (Majy. 51). ¥V mpaMBbICJIOBACIIi AT0 BBIKAPBICTOYBAKOIb MIPbI
BBITILJIAYIIBI CTaJi, AJIs PI3Ki i 3BapKi mMeTasay, IJd aTpbIMaHHSA
MHOTIX XiMIiUHBIX 3JIYUDHHAY.

Kicnapon, saKi smaxoxsimima § CHeNbISJIbHBIX OajoHAX,
BBIKAPBICTOYBAOIL [IJA IbIXaHHS § SKCTPAIMAJLHBIX YMOBaX
KacMaHAayThl, BAeHHBIA JETYBIKi, NOa)KapHbIA, Bajaaasbl. KH
OPBIMAHSEIIa TaKcaMa y MeAbIIbIHEe OJA MaATPbhIMKI IbIXaHHS
¥V BBITJIS3€ TaK 3BaHBIX «KiCJapOTHBIX MAAyIIaK» a00 KaMOaKT-
HBIX OasioHuUBIKAy. PaKamemnpgyeriiia mpbl 3amajieHHi JErkKix, Ty-
OepKy€se, ajeprii.

Man. 51. MNpbIMsAHEHHe Kicnapoay
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Amamvl ximiuHaza anemenma Kicaapody jeaxod3syb y cac-
may manexysa npocmolx pauwviealyy — kicaapody O, i a3ony Os.

DiziunbLa Jaacyisacui Kicaapody — ea3 6e3 KoJepy i naxy,
UANCIUWDBL 30 nagempa, Marapacmeapaioiovl §j eadse.

AcHOYHbLMI KpblHiuaMi Kicaapody Ha HaAwlaill naaHeue
3’ aYaranyyua 3a1EHbLL PACTIHDL.

A30Has8bL caoll axoyeae 3AMA0 a0 WKOOHbLX KAMNAHEH-
mayj coHeuHaza 6biNPAMEHbEAHHA.

MbiTaHHI | 3apaHHiI

1. Hamy kicnapop agpirpbiBae BefbMi BaXKHYK POmo Ans 60sbLluacli XbIBbIX
apraHiamay Ha Halwan nnaHeue?

2. 9k npbl ganamo3e XiMidHbIX dhopmyn 3anicaup:

a) Tpbl aTambl Kicnapogy;
6) naub manekyn kicnapopy?

3. Ona koxHara cuBepi)XaHHsi Bbi3Haybllue, LUTO asHavae TIpMiH Kicsapos

(xiMi4HBbI 2NeMeHT abo npocTae p3aybiBa):

a) meTanivyHbig 6anoHbl 3 Kicnapogam dapbyroLb Y 6nakiTHbl Kosep;

6) y UbINiHOPbI pyxaBika aytamabing 3rapae cyMecb 6eH3iHy 3 Kicrnaponam;

B) caMbIM pacrnaycloXaHbliM Yy 3IMHOW Kapbl 3’'ayngeLua Kicnapog,;

r) y cactay mManekyn LyKpy i rioKo3bl YyBaxo4silpb Kicnapog;

) 4YanaBek 3ariHe y afgKpbITbiM KocMmace 6e3 ckadhaHgpa, Tamy LUTO Tam

HsAMa Kicnapogy.

Pasnidbiue macy 12 atamay kicnapopgy.

5. KapbicTaloubica gaHbiMi 3 naparpada npa gisivHbig ynacuisacui kicnapogy,
pasnivybille Macy Kicnapogy a6’émam 850 ame.

6. Akpamsa as3oTy i Kicnapogy, Yy naBeTpbl yTpbiMAiBarouLa i iHWbIA rasbl,
Hanpbiknag aproH Ar, a6’émHass gonsa skora cknagae 0,934 %. [aTbl
ra3 BblKapbICTOYBaella y HekaTopblX Bidax 3Bapki MeTanay ana crea-
P3HHA axoyHan aTmacdepbl («aproHaBas 3Bapkar). 7ki a6’ém naseTpa
cnatpabiuua ans atpbiMaHHa aproHy a6’émam 5,84 m°?

7. banki 3'aynaiouua HaMBaXKHEWLUbIM CKNagHikaMm exXbl 4Yanaseka | Xbl-
BéN. bbINo BbICBeTNeHa, LUTO MacaBas [ona O6ANKy Yy 3epHi agHaro 3
LUBEPObIX capToy nuwaHiubl cknapgae 12,2 %. Pasniybiue macy 655Ky, fKi
yTpbiMniBaeLuua ¥ 3epHi ratam nwaxiusl macan 2,40 T.

>
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§ 15. XimiuHbIf ynacuiBacui kicnapogy

Ina Taro kab axapaKTapbl3aBallb XiMiUHBISA YJIacI[iBacIli JIO-
0ora psubIBa, HeaOXoaHA BeJallb, V AKisd XiMiUHBIA PIaKIIbIi THO
ycTyIiae 1 mITo Ipbl I'ATHIM yTBapaela.

Kicnapon 3’aynseriia xiMiuHa akTHIYHBIM puYbIBaM. KH poaa-
rye ca MHOTiMi ITpOCTBHIMi i CKJIamaHBIMiI paubiBaMi. AIZHBI 3 ix
y3aeMaj3eliHiuaronb 3 KicjiapogaM Ipbl MaKaéBall ToaMIIEpPaTypPHI,
a IHIIBIA — TIPBLI HarpaBaHHI.

V3aemaodsesHnHe 3 npocmulmi paubleami

AnmHBIM 3 IPOCTBHIX PIUYBIBaAY, 3 AKIM y3aemajseiHiuae Kicja-
pon, 3’ayaseria Bagapo. I'sTel mpalpc amicBaeIiia HacTYIHBIM
ypayHeHHEM:

2H2 + 02 = 2H20.

Ak BBIIAAKae 3 raTara ypayHeHHd, IpagyKTaM XiMiuHal paak-
IbIi Kicaapoay 3 Bamapozam 3’ ayJuaseriiia Baga. IIpa acabaiBaciii
MpanAdKaHHSA T'aTall pPoaKIlbli BbI JaBeJaeriecad IIPbl BBIBYUSHHI
ximMiuHBIX yJaciiBacrei Bagapony (§ 19).

Kami ¥ Kos0y 3 KicaapozaM yHecIi JbIXKAaUKYy 3 3alajieHau ce-
paii, To cepa ycIbIXBae 3 yTBap HHEM spKara IOJbIMS 1 XyTKa
arapae (mMaJs. 52). XiMiuHYIO0 pPRaKIIbII0, AKas IPbl I'OTHIM aa0bI-
Baela, MoKHa alicalb HAaCTYIIHBIM ypayHeHHEM:

S + 02 = SOz.

V¥V BBIHIKY poaKIibli yTBapaeriia paubiBa SO,, sKOe Ha3bIBaEIl-
na capHicTeIiM razam. CApHICTHI ra3 Mae pas3Ki max, AKi BBI uye-
e, Kaji 3amajbBaelle 3BLIUANHYIO 3alaJIKy. I'sTa cBegUbIIb IIpa
TOe, IIITO ¥ cacTay rajJoyki samajKi yBaxoasinb cepa, Ipbl TrapdH-
Hi AKOM i yTBapaerna capHicThI ras.

Kani ¥ Konby 3 KiciiapogaM yHECI[I TJIEIOUBI BYIeJbUbIK, SKi
CKJIaJaeIia ¥ aCHOYHBIM 3 BYTJIAPOAY, TO €H TaKcaMa YyCIIbIXBae
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PNt

- -

Cepa Byrnsipoa Kanesa

Man. 52. MapaHHe ¥ Kicnapoase

i srapae Apkim moabiMeMm (rji. Majyi. 52). XiMiuHyI0 pPIaKIIBIIO,
SAKas IPLI I'9THIM a0bIBaeIlla, MOKHA IPAACTAaBillh HACTYIIHBIM
ypayHeHHeM:

C+O2 = COz.

IIpagykTam poakmberi 3’ayasernma Byriasakicasl rad CO,, 3
AKIM BBI VKO0 3Ha€MbIA. JIyubIHKa, AKasa rapelllb, y IIacyasiHe 3
CO, ampasy racHe, TamMy IIITO BYIJIAKICJIBI Tad He IaATPBIMJIiBae
rapaHHe.

YcmaMaHeHHEe BYTeJbYbIKa MOYKHA BBIKAPBICTOYBAIlb IJIA
aJpo3HEeHHA Kicaapony ajn iHmieix rasay. Kaii ¥ macyasiny (xoJi-
0y, mpabipKy) 3 rasaMm yHecCI[i ByreJbYbIK, AKi TJee, i €H yCIIbIX-
He, I'9Ta MaKasBae Ha HadyHacCIb y macyAs3iHe Kicaapony.

Axpamsa HeMmeTasay, 3 KiciapomaM paarymolb i MHOIisS me-
TaJIbI.

IIper HarpaBaHHI MemHara mapamniky y Kicjaapoasde Aro agap-
0oyKa 3 ubIpBaHaBaTall IePaxoA3illb y YOpPHYIO. I'aTa CBEIUBIIIH
a0 mpamaxkaHHI XiMiuHall poaKmbli i YTBapsHHI HOBara paYbI-
Ba CuO:

2Cu + 0, = 2CuO.
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@ Mpbl YyHACEHHI ¥ KONGY 3 Kicnapodam pacnarneHara ToHkara crasb-

Hora ApoTy, fKi CKragjaeuua y acHOYHbIM 3 Xarnesa, €H naybl-
Hae spka ceduiuLa i packigBaub Yy PO3HblA 6aki pacnaneHbis iCKpbl
(rm. man. 52). lMNpbl raTeiM Npauskae XiMiyHasa paakubis:

3Fe + 20, = Fe,0,.

Y BbIHIKY ratan paakupli yTBapaeuua «xanesHas akaniHa» cacrasy
Fe;0,, pacnaneHbis Yacuiubl aKon pasnatawouua Y Bbirnagse ickp y pos-
Hblg 6aKi.

Paakuplito Xanesa 3 kicnapofam BblKapbICTOYBatoLb Y npambiciioBacLi
ONs  «p33Ki» CcTanbHbIX Bblpabay. [Ona ratara agnasefHbl y4acTak
OoTani cnayaTky Tpaba Harpaub Mpbl ganamMos3e KicnapopHa-razaBaw
rapanki. 3artbiM HeabxofHa HanpaB.ilub Ha HarpaTae Mecua CTPYMEHb
ybicTara kicrnapogy. Harpatae pga BbiCOKan Tamnepatypbl Xarnesa
ycTynae y XiMiYHYIO paakublio 3 Kicnapogam i nepaytBapaeuua Yy pbix-
Ny «KanesHyl akaniHy». Tak MOXHa paspasaub MaciyHbl XanesHbls
gaTani.

Pirarxubli 31Yy1uIHHA

YBakiaiBa maraansine Ha YypayHEHHI HACTYIIHBIX PAAKITBIN:
2Ca + 0, = 2Ca0;

ANO, + 0, + 2H,0 = 4HNO,.

SIHBI mamO0HBISA MaMisK cabO0M THIM, IIITO ¥ JieBail YaCTI[bI KOXK-
Hara 3 I'9ThIX YpayHeHHAY 3alricaHbl (DOPMYJIbl HEKAJbKiX pPaubI-
Bay (IPOCTBIX IIi CKJIAJAaHBIX), a § IIpaBaii — (opmyJa TOJbKi
aJHaro CKJajgaHara paublBa. TakKisa psaKIbli, magdyac AKiX 3 IBYX
i OoJibIail KOJBKACI[I 3BIXOAHBIX PAUYbIBAY yTBapaelna TOJIbKi
aJlHO HOBae PIUbIBa, aJHOCAIIIA 1a PIAKIIbIN 3JIYUIHHA.

Paakubli 351y43HHS1 — rata paakubli, y BbIHIKY IKiX 3 HeKasbKix
paybiBay (NpocTbiX Ui CKNapaHbIX) yTBapaeuua TOJIbKi agHO HO-
Bae, cKnagaHae p34biBa.
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YV3aemadsesnHne ca cka1adaHvlMi PIUbLLBAMIL

Kicnapon ycrymae ¥ XiMiuHBISI paaKIlbli i ca MHOriMi cKJa-
MaHBIMi poubIBaMi, HanpwIKIag 3 meranam CH,:

CH4 + 202 = COz + 2H20.

IIpanykrami rarait peakibl 3 ayiasaforia Baga H,O i Byruasa-
Kiciubl rasd CO,.

@ KpblHiuan 3Heprii Ana XbIBbIX apradiamay 3’aynsiouua npauacbl
KneTayHara [fplXxaHHs, §Kisa Y ix agébiBarouua. HanBaxHenwbl 3
iXx — paakupla Kicnapogy 3 rnoko3an CgH,,04:
C6H1206 + 602 = 6002 + 6H20

Kicnapog, sKi HeabxodHbl ONA ratam psakubli, XbIBblA apraHiambl
aTpbiMAiBaloLb 3 NaBeTpa.

MHoria psakIibli Kicaapoay 3 MPOCTHIMI i CKJIagaHBIMi PIUBI-
BaMi MapIlb aJHy XapaKTIPHYIO acab/iBacib, AKasa Aa3BaJisde al-
HOCIITb 1X Ja p3aKIbIi TapaHHA.

Paaruvli capoHHs

AryJIbHBIM IJA pasTyel:KaHbIX HaMi paaKIblii Kicjaapony 3
IIPOCTHIMI i CKJIaZaHbIMi psubIBaMi 3’AyJsderiia Toe, IIITO IIPbI
ixX mpalfgKaHHI BhIJIyUYaellla miMaT cBATJa i memaaTtel. MeHaBiTa
raTak ysaeMajJ3eHiuaionh 3 KicJaapoJgaM MHOTIA IIPOCTHIA i CKJIa-
JaHbISI PIUBIBHI.

Pasraem:xaHbld BBIIIDU pPlaKIlbli Bagapony, cepbl, BYTJISPO-
Iy 3 Kicaapogam 3’AyIISIONIla pPlaKIlblAMi rapsuHsa. Praknbramvi
TapoHHA HA3BIBAIOIIA XiMIiUHBIA PIAKIbIi, AKiA mMpangaxkamonb 3
BBLIYUY9HHEM BSJIiKall KOJBbKACI LEeMJIATHI i CBATJIA.

BakHali poakIbIail 3 AyJIsgeriia pPIaKIbld TapdHHSI MeTaHy
CH,. V BBIHiKYy r'sTall psaKIlbli BBLIydYaeIllla BeJbMi IIMaT Iie-
maaTel. Boch yaMy ga MHOTIX JaMoy maaBel3eHbl IPLIPOAHLI I'as,
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ACHOYHBIM KaMHOaHeHTaM sfAKora 3’ ayisernia meran. Ilemsara,
AKas BbLIyYaeIlla NpPhl TapsHHI MeTaHy, BBIKApPbICTOYBaeIllia
Ul IpbITaTaBaHHSA €)Kbl, a0arpasBy KbLJIJIA, BRIIPAIOYKi sHeprii
1 iHIITBIX MOT.

Hekartopbif XiMi4HbIA p3akupbli npausKawoub BenbMi XyTka. Takida

paaKubli HasbiBalOLb BbIOYXOBbIMI Lji npocta Bbibyxami. Hanpbl-
Knag, ysaemanasesiHHe Kicnapogy 3 Bajapojam moxa npauskaub y dop-
Me BbIOYXY.

Brur y:x0 Bemaere, 1mTo ¥ cacray maBeTpa, AKoe 3HAXOA3iIIa
BaKoOJI Hac, yBaxonsinpb Kicaapona. TamMy MHOTris paubIBBHI rapailb
He TOJIbKi ¥ UBICTBIM KicJjapoase, aje i § maBeTphl.

I'apsaHe ¥ maBeTphl IIpalnsdKae 3BblUaliHa 3HAUHA IIaBOJIbHEMN,
YBIM Y YBICTBIM Kicjapoase. AnOnIBaeriia rata TaMmy, IITO y mHa-

BeTPhBI TOJBKi % yacTKa 1a ab’éme mphlnajzae Ha Kiciapona. Boch

yaMmy, KaJji mMaMeHIIBLIIbL JOCTYII IIaBeTpa ga ab’eKrTa, IKi rapnlilb
(a gK ciemcTBa — IIAMEHINBINL JOCTYH Kicjaapomy), rapaHHe
ciimmbImna abo 3yciMm cIbIHiIIa. AACioab 3pasyMesa, 4yamy I
TYIIDHHSA IpajaMeTa, AKi 3arapaycs, Ha aro Tps0a HaKiHYIb, Ha-
MIPBIKJIAT, KOYAPY ab0o MIYBLIBHYIO TKaHIHY.

Ha naxapax gng TYLW3HHS nér-

KaysrapanbHblX, rapydybix Bapj-
kKacuen i npagmeTtay 4acTta BblKa-
pbiCTOyBatoUpb MNeHy. YlHa abBanakeae
ab’eKT, gKi rapbilb, i NepakpbiBae Oo-
CTyn ga fro Kicnapogy. apsHHe cna-
YyaTKy 3anaBosfibBaeuua, a 3aTbiM
ChblHgeLLa 3yCiM.
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Hexaropsiss poubIBBEI, AKis XyTKa 3rapamllb y Kicjaapoase, y
ImaBeTphI He rapaitb Haorys. Tak, Kaji HaArpaip KajJe3Hbl IPOT Y
IIaBeTPhI HaBaT jga OeJiara Hamajly, €H YCE€ poyHa He Oya3e rapaiib,
Y TOM 2Ka 4Yac y UYbICTBIM Kicjapojs3e €H XyTKa 3rapae 3 yTBapoH-
HeM pacIliajiIeHbIX 1CKp.

I'apsHHe K KpbLHIUA IHep2ii

IIpamscel rapsHHA ca cTapasKbITHACIII BBIKapbICTOYBAIOIIlA
I 3ajaBajibHeHHs maTpab uajsmaBeka Y sHeprii i mamme. Ilasmi-
Ba — T'9TaA POYBIBA, AKOE TaphIlb 3 BHLIYUIHHEM IEILJIaBON dHEP-
rii. ITa arpsraTubsIM cTaHe majgiBa ObIBae IBEpAae (Byrajb, Topd),
Bagkae (0eH3iH, Ma3yT) i razamamo0Hae (IPBIPOAHBI rad). 3amachl
mmajiBa MOTYIIb OBIIb y3HAYJAAeMBIMi (IpayHiHa, IpayHAHBI BY-
raJjp) i Hey3HaAYAsAeMbIMi (KaMeHHBI ByraJjb, Topd, HadgTa).

Kicnapod 3’ajarseyua XimiuHa aKMBLYHLIM PIUbLEAM.
En yemynae ij psaxyvii 3 mnocmeam npocmouix i cKAaG0AHbLX
pauvLeay.

Psaakuvli 31yusnna — 2oma paaxkuyvli, Y AKIX 3 HEKAJLbKIX
pausLeay (npocmoulx yi CKAA0AHbLX ) ymaeapaeyya mosvKi a0Ho
pauviea (ckaadanae ).

PaakxkuvLami eapanna HA3bl8ANVUUA XIMIUHBLA PIAKUDLL, AKIA
NpauaAKamnyb 3 6blIYUIHHEM BANIKAU KOAbKACUL yensambul i
ceamaa.

MbiTaHHI i 3apaHHI

1. MNpbiBAA3iLe Ha3Bbl TPOX MPOCTbIX paybiBay, 3 SKiMi y3aemafsenHidae
Kicnapog. 3aniwbile ypayHeHHi pa3akubli Namik Kicnapogam i ratbiMi
paybiBami.

2. [a akora Tbiny agHocsALULa paakupli Kicnapogy 3 NpocTbiMi paybiBami?

3. lNpbl HepacTaTkoBanM KombKacLi Kicnapogy MeTaH MoXa ycTyrnaub y paak-
ublto 3 Kicnapogam 3 yteapaHHeM He CO,, a yagHara rady CO. lNpbiBaasiue
ypayHeHHe raTan XimidyHam paakubli.
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4. flk MOXHa 93KCMepbiIMeHTanbHa fakasaup, LWTO Konba HamnoyHeHa
Kicnapogam?

5. Yamy npbl BblkaHaHHI usxxkar disiyHar paboTbl AblxaHHe Yanaseka pobiyua
6orblU YacTbIM i rMbI6OKIM?

6. Kani Ha Byrenb4blKi BOrHil4a, sKis TrAewub, MouHa nag3bMylb, SHbI
ycnbixBaroub ApKiM nosbiveM. lNatnymadue, yamy rotak afgbbisaeLla.

7. Yamy gna TywaHHA npagMeTay, fKis rapaub, Y 6biTaBbiX YMOBax pakaMeH-
ayeuua XyTKa HakiHyub Ha ix koygpy abo LUYbUIbHYH TKaHiHy?

8. fki a6’ém asoTy Tpsba papaub ga kKicnapogy a6’émam 48,4 omP,
ka6 ab6’émHas ponsd asoTy Y aTtpbiMaHanm rasaBan CyMmeci cTana
poyHa 32,6 %7?

9. azaBaa cymecb cknagaeuua 3 kicnapogy i Byrnskicnara ragdy. Ma-
ca Kicnapofy y rotam cymeci y 3 pasbl 6onbluas 3a Macy Byrnskicnara
rasdy. Pasnidbile macaBylo [ofn0 Byrfskicnara rasy y rotam rasasai
CyMeci.

§ 16. Akcigbl

Bospmiacup BAZOMBIX XiMIiUHBIX paubIBay aJHOCIIIIA Ia CKJIA-
ITaHbIX PUbIBAY, KOKHAe 3 AKiX HAJIEXKBIIb Ja agHaro 3 BAJOMBIX
KJjacay. 3HaéMCTBa 3 iMi MbI maublHaeM 3 KJiaca akcimgay.

AKciObl — CKIA0AHBLA PIULLEYL

Y cacray MHOTIX CKJIAQJaHbIX XIMIUHBIX PIYbIBAY yBaxo-
I3AIb aTaMbl TOJIBKI ABYX XIMIiUHBIX 3JieMeHTay, aAHbIM 3 AKiX
3’aynsenma kKicaapon. Takis ckaamaHbIsd PIYLIBBEI HA3BIBAIOIlb
axkcimami. Hanprikmag: Na,O, Ca0O, Al,O4 i immm.

AKcigbl — CcKnapgaHbisi p34biBbl, SIKi1 CKnagarmoyya 3 A[ByX
XiMi4HbIX anemeHTay, aa3iH 3 sIKix — Kicnapogs.

IIpagyxkrami pasriemskaHbIX HaMi paHell PoaKIIbIil IIPOCTBIX
i cKJIamaHBIX paUbIBAY 3 Kicaapomam 3’ayisiorniia akcigbr: H,0,
CO,, SO, i CuO.

Y 3BBIUAiHBIX yMOBax AaKCibl POBHBIX dJIeMeHTay 3HaXo-
nsamnua ¥ Baakim (H,0), nsépasim (Ca0) i razanmamoousim (CO,)



§ 16. Akcigbl 97

Axcig pryui (Il) Axkcig xpomy (I1) Akcig Heafbimy

Akcig xane3sa (lll) AKCIZ LbIHKY Akcig meggai (Il)

Man. 53. Y30pbl pasHacTanHbIxX akcigay

craHax. SIHBI MaloIb caMbl PO3HBI KoJjep (0eabr ZnO, Na,O, K,O,
MgO, CaO, Al,O;, ywopusr CuO, 6yper Ag,0, apan:xaBsr HgO,
kapeiuHeBbl Fe,03) (man. 53) i agposuiBarormma iHmBIMI (idiu-
HBIMi yJaciiBacIisami.

Ax BBl mamsdATaele, 3JYyUYsHHI, y cacray AKiX yBaxoa3dllb
aTaMbl TOJbKi ABYX XiMiUHBIX ajieMeHTay, XiMiKi HasbIBaioIhb Oi-
HapHBIMi. AKCiZbl agHOCAIIA Aa OiHAPHBIX 3JIYUSHHAY.

Hassvl akcidaij

Y nganeparlHi yac BAgoMa IIMAT aKcifay PO3HBIX XiMiUHBIX
anemeHnTay. KoskHBI 3 ix Mae cBaro ¢opmysy i HasBy. Hassa
aKcimy yTBapaeliiia ca cjoBa «akKcim» i Oeapyckaii HasBbI XiMiu-
Hara dJieMeHTa { poaHbIM cKJioHe. Hampwikiaam, MgO — ax-
cigm marmiro, Na,0 — akcig marpeiro, H,O — axcig Bamapony.
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Kani xiMiuHBI 2JeMeHT mpaayise IIepaMeHHYI0 BaJICHTHACIIb,
TO IIACJISI HA3BBI I'aTara sjJeMeHTa ¥ KPYIJIbIX AY:KKax Tpabda yka-
3aIlb PHIMCKYIO JIiuOy, AKad maKasBae fro BaJIeHTHACIb y Jana3e-

HBIM akKcigge. Hanpwikmaan, SO, — axcim cepsi(IV), SO; —
akcig cepsi(VI), Fe,0; — axcig sxanesa(lll), P,O; — axcix
dpocdapy(V).

SIK BBIIAKAe 3 IPBIBEA3EHBIX BBIIIDH IIPBIKJIALAY ¥ cacTay ak-
cizay yBaxoasilb po3HasA KOJbKAacCIlhb aTamMay Kicjapoay i iHmiara
ximMiuHara sjgeMeHTa § agmaBegHAacIi 3 iX BajgeHTHacHaMi. Capon
XiIMIiUHBIX BJIeMeHTay €cIlb TaKifdg, aTaMbl AKiX IIpasyadioIlb mac-
TagHHYIO BaJIEeHTHACIIb Ba ycixX 3ayusHHAX (HampbeIkJanx, Na, K,
Ca, Mg, Zn, Al). I'sta 3HAUBIIb, V T'3THIX 3JIEMEHTaY iCHYye TOJIbKi
an3iH akcig. ¥ sJaeMeHTay, aTaMbl AKIX HpadyId0nb IepaMeH-
HYI0 BajieHTHacHb (Hanpwikjgazn, C, S, P, Fe), icHyions HeKaJIbKi
akcizay.

BrbI {210 3HaéMBI 3 mpaBisiaM cacTayiaeHHs (POopMyJ OiHAPHBIX
paubIBay (ra1. § 9) i Bemaere, 1ITo ¥ OiHAPHBIM BJIYUY9HHI aryJib-
Has KOJbKAacIh aJ3iHAK BaJIEHTHACI[I aJHaro sJeMeHTa 3ayce-
Ibl poyHaA aryjJbHall KOJIbKacIlli ajs3iHaK BaJIeHTHACIIl apyrora
dJIeMEeHTA.

¥ cacraBe ckJIagaHBIX poUbIBay aTaMbl KicJaponay, AK IIpasBija,
npaayadaollb BaJeHTHAcIb, poyHy!o II. Jlna npeikjgagy cacTaBim
dopmyanr akcigay cepwi(IV) i cepwni(VI). ma rarara cmauaTry
naTpabHa 3HaMcii HarmeHInae aryabHae KpatHae (HAK) Beui-
YbIHb BaJIEHTHACIIel cephl i Kicjapoay:

nnsa cepbi(IV) i kicmapony(II) HAK = 4;
nias cepel(VI) i xkicorapoay(Il) HAK = 6.

Haneti Beniubinio HAK mnarpsbHa maasadinp cradaTky Ha
BaJIEHTHACIIb CEPBbI i aTphIMaIb JiK atramay cepbl, 3aTbiM HAK
maa3sajJillb Ha BaJIeHTHACIh Kicjlapony i aTpbeIMalb JiK aTamMay
Kicaapony:
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HAK 4 . HAK _ 4
IV): =__—=1; : = =2.
niasa cepor(IV) . v AVLA KI1CTapony: — . I
®opmysna — SO;
. HAK _ 6 _ . . . HAK _ 6 _
nas cepni(VI): VI = VI 1; mnsa xicmapony: I I 3.

dopmyna — SO;.

Akcidvl ij npvLpodse

AKcigpl mIBIpOKaA pacmayciof:KkaHbl § IIPLIPOA3e BaKOJI HAac.
Vasine cabe, KOJIbKi Bagbl YTPhIMJIiBaeIllla Ba ycix Mopax, akKis-
Hax i pakax. A ycé rara meHaBiTa — axcim Bamapony H,0, éu
’Ka — 3BbIUYalHad Baja. IHIIBI BeJbMi pacmaycromsKaHbl akK-
cim, 3 AKiM MBI cycTpakaeMcs KOXXHBI A3€Hb, — aKCii KpaM-
Hif0(IV) Si0,, 11i 3BbIYafHBI ISACOK. ¥ IIaBETPhI, AKO€ MBI BBIJbI-
xaeMm, yrpbiMiaiBaeriiia akcig Byrasapony(IV) CO,, mi Byriskicisr
rad. IIpel 3rapanHi HeKaTOpPBIX BiJay maJjiBa yTBapaelia akcifg
cepsi(IV) SO,, 11i capHicThI ras.

MHoria akcimbl cycTpakarIllia ¥ 3dMHOM Kapbl ¥ cacTaBe Mi-
HepaJiay.

Akcidbl — cKAa0aHbLA PIULLEBL, AKISA CKAA0A0OUUA 3 AMaAMAY
08Yx XiMiuHbLX dlemeHmay, a03in 3 AKix — Kicaapoo.

V 36viuaiinvix ymosax axciovl mozyud 3naxodsiyya ij zasa-
nadobHbvim, 8a0KimM Ui UBEPOLIM AzPI2AMHLIM CMAHAX, MeUb
cambvl pO3HbL KOJLEp.

Hasea axcidy jmeapaeyuya ca caoga «axcio» i 6enapyckail
HA38blL XiMiYHaA2a dNeMmenma jj POOHbLM CKJLOHE.

Hna snemenmay 3 nepamerHHall 6aleHMHACUI0 I Ha38e
akcidy sAe nakas3éaub nacii CiMeana Ximitnaza djemenma
pulmckail nivbail y kpyeavlx 0YyrcKax.
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MbiTaHHi | 3apaHHI

1. lMNpbiBAAsiLe xiMidHbIA dopMySbl TPOX akcigay, y cactay mMarnekysn sikix yea-
xoa3sub 1, 2 i 3 aTambl Kicrnapogy.

2. Cacrayue gopmyrnbl akcigay, y cactay skix yBaxoassub atambl HACTYMHbIX
XimMiuHbIX anemeHTay: xanesa(ll), syrnapog(lV).

3. Hasasiue akcigbl: Fe,05, P,O5, SO..

4. Akpamsi MpbIHATLIX MDKHApOOHbIX Has3Bay, Yy HeKaTopbiX akcigay écup
TPbIBiANbHbIA (KIS CKnanica rictapblyHa) HasBbl. FKiA TPbIBiSSIbHbIS HA3BbI
akcigy cepbl(IV) i akcigy Byrnapogy(lV)?

5. Hamy akcigbl — raTta afiHbl 3 caMbIX LUbIPOKa pacnayctogKaHbIX XiMiYHbIX
3Ny49HHAY Ha 3amni? Fki akcig 3'aynseuua cambiM pacnaycrofkaHbiM Ha
Hawan nnaHeue?

6. CacTtayue ypayHeHHi XiMiYHbIX p3aKubli aTpbiMaHHS akcigay asntoMiHito i
KanbLUbll0 3 NPOCTbIX P3yblBay.

7. MazaBasa cymecb cknagaeuua 3 akcigy syrnspogy(lV) i akcigy syrnapogy(ll),
npbl r3TbiIM MacaBasa OOnsA anowHara § 2 pasbl 60nbluas 3a MacaBylo Oo-
N0 nepwara. Pasniybilue macy Byrnskicrnara rasy, aki yTpbimiiBaeuua y
Takow rasaean cymeci macan 240 Kr.

8. 3BwmAwani asotr a6’émam 120 gm® i Byrnskicnbl raz a6’émam 340 gme.
VY KOnbKi pasoy y artpbiMaHan cymeci rasay ab’émHasa gonsa yrnskicrnara
rasy 6onbLuasa 3a a6’éMHyI0 OO0 as3oTy?

§ 17. ATpbimaHHe Kicnapopy

Hna BeIpa®y MHOTIX paUYbIBay y IPAMBICJIOBBIX MallTabax
HeaOXoJHA BAJNIKasA KOJIbBKAcCIb Kicaapoay. 3 raraii mMaTaii Aro
aTphIMJiBaIONb 3 IIaBeTpa, KaJi aaa3aaaionb Kicjapoa an acTaT-
HiX rasay npbl ganamose (pisiuHBIX IIpamnacay. Ilakosbki rara
BeJIbMi CKJaJaHBbI T9XHAaJariuHbl IIpalldc, AT0 HeJIbra BbIKaphbIC-
TOYBaIb y JabapaTopHBIX yMoBax. Tamy ¥ JlabapaTopbiax KicJia-
POJ aTPBIMJIIBAIOIh IIPHI JamaMo3€e XiMIiUHBIX PAaKITbIN.

AmpuimaHnHe Kicaapoldy §j 1a6apamopHbLX YM08aX

Y ximiunait mabapaTopsli Kicaapon MosKHa aTpbIMaIlb Harpa-
BaHHEM HEKaTOPBLIX CKJaZaHbIX PIUbIBay, y cacray AKiX yBaxo-
I3dA1b aTtaMbl Kiciapoay. Ila Takix psubIBay ajHocimma Imep-
maHraHat KaJuairo KMnQO,. I'stae paubiBa BbI MoO:Kalle 3HaAMCIL ¥
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Bata

Kicnapop
[MepmaHraHaT

Kanito

Bapa

Man. 54. AtpbimaHHe kicnapogy 3 KMnO,

Ballail maMamIHAN anT Ylbl maj HasBaill «MapraHinoyka». IIpwl
sdge HarpaBaHHI IIpaldKae XiMiuHas p2aKIlblsd, agHBIM 3 IPagyK-
Tay SKou 3’AyiseIia Kicaapomn:

2KMnO, = K,MnO, + MnO, + O,T.

Hna arpeIMaHHA Kicaapoxy ¥ INKJISHYI0 Tpabipky Tpaba
amdAcIins Tpomki napamky KMnO,, 3akpbIIlb e KOpKaM 3 rasa-
agBOLHAM TPYyOKay i HArpaib. ¥ BBIHIKY OyJ3e BhLIydYalllla rasa-
nmago0Hbl Kicaapon (maa. 54).

fAmrus axzin cmoco6 aTpbIMaHHS Kicjaapony — pacKJiaJgaHHe
BaAbl majJ y3A3edHHEM IIacTadgHHAra 3JIEKTPhIUHAra TOKY. ['9ThI
IIpaIpc Has3bIBaeIllla 3JeKTPoJizaM Baabl. ATphIMAIlh Kicjapon
MOJKHa Yy TPBIOOPHI, sAKi HamMajdaBaHbI Ha MaJiOHKY 6 (c. 14).
IIpeI raThIM mpanAKae HACTYITHASA XiMiuHad poaKIlbId:

¥

2H,0 = 2H,T + 0,7.
Psaxubli packradaHus

Kami yBaskiiBa maryisgsenh Ha NPLIBEA3E€HBIS BBIIIDI ypay-
HEHHi ppakKIlblii, IIPBLI JalmaMo3e AKiX y JabdapaTOpHBIX yMOBax
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MOJKHA aTpbhIMaIlb KicJapoj, TO HeJibra He IIabaublllb HEKaTopae
ix magabeHcTBa. Y JeBali YaCTIIbI M'9THIX YpPayHEHHAY MPBLICYTHI-
Yae TOJIbKi aJJHO pPAUbIBa, 1 AHO CKJIaJaHae, a ¥ mMpaBaii 4acTIIbl —
IBa i 6oabIn pausiBay. CApona mpaaykTay TaKixX poaKIIbIi €CIlb AK
IPOCTHISA, TAK 1 CKJIAZaHbIA PIUYBIBBI. AKasBaelna, y Ximii écipb
IIIMaT PIaKIbIII TaKora THIIY, i AHBI MAOIb aryjJbHYI0 Ha3By —
PPaKIIbIl pacKJJaJaHHs.

Paakybli packnagaHHa — rata paakuybli, y sIKix 3 agHaro cknapga-
Hara pa4biBa yTBapaiouLa HeKallbKi HOBbIX p34biBay (MPOCTbIX Ui
CKnagaHbix).

IIps1 gasmeiinibIM BBIBYUYSHHI XiMiil MBI ITa3HaeéMIiMCA 1 3 IHIITBIMI
THITIAM1 XiMiUHBIX DPaKIIbIH.

TI'icmopuvia adkpviuus Kicaapody

licTopwla aAKpBINIA camMara BaskHara IJsd YajlaBeKa rasy
moyrasd i saOisblTaHas. YIEPIIBIHIO Ipa aIKPBIIIE Kicaaponmy
naBegamiy y 1774 r. auraivicki ximik II. IIpsrcTai, axi aTpsi-
May raThl Tad Nphbl HarpaBaHHiI paubiBa HgO ma psakItbIi:

2HgO = 2Hg + 0,7

Apuaxk 1. IlpwicTii He 3pas3ymey, IIITO aTpbIMay HOBae rasa-
magoOHae PIYbIBA, i MAJiUubIy ATO BapbIAHTAM maBeTpa. SI1rus pa-
Heri y 1772 r. xicimapon 061y arpeiMadbl K. Illseue, ane 3BecTKi
mpa rata ObLIi amybsgikaBaHbBIS TOJBKI § 1777 r.

IIpaBinibHae VAyJIeHHe IIpa Toe, IIITO Kicjaapoa €EcIlb YacT-
Ka maBeTpa «HaWOOJIBIIN IpbIJaTHAA AJIA ABIXaHHSI», Ay BAJJIKi
dparnyscki ximix A. JlaByasbe. EH Takcama mnpsifimoy naa
BBICHOBBI, IIITO TapsHHE MOKa aa0bIBAIllla TOJbKI IIPhI HaAy-
Hacii V maBeTphl Kicaapoxay. A. JlaByasne wMepkaBay, IITO
Kicjapox wMosKa OBIIP aTpPbIMAHBI 3 PO3HBIX OiHAPHBIX 3JIy-
YDHHAY.
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Ilaxom:xaHHe HAa3BEI «KicJIapoa» 3Bs3aHa 3 yTBapsHHEM KicJIioT
IIPBLI pacTBApPaHHI ¥ BaJ3e HEKATOPHIX IJIIYUIHHAY, AKIA YTPBIMIIi-
BalOIlb aTaMbl ratara ximiuHara ssementa. A. JlaByasbe JIiubIy,
IITO Kicmapom — raTta abaBsg3KoBas cacTayHas dYacTKa VcCix
KicJoT, IITO €H «Hapam:xae» Kicaorel. Kabd magkpsciains rara,
A. JlaByaswe ¥ 1779 r. may raramy rasy HasBy <«HapaIKalOubl
KiCJIOTBI», IIi CKapouaHa — KicJapoJ.

IIpocmae pauviea kicaapod O, y Jsabapamopvli MOHCHA
ampoulmMaub WAAXAM HAZPABAHHA HEKAMOPbLX CKAAOAHbLX
paubleayy, AKia Jmpulmaiéaoyb amambvl Kicaapoly.

Banikia a6’émvt Kicaapody O0as NPAMbLCAOBbLX MIM Bbl-
AY1awnyb 3 nagempa.

Psaxuyvli packnadaHus — z2ama paakubli, Yy AKix 3 adHazo
CKAa0aHaza paubléa Ymeaparnuyuad HeKaJAbKi HOB8bLX PIibLéal
(npocmulx Ui cKA1AOAHBLYX ).

MbiTaHHI | 3apaHHI

—h

. 3 Haro i sk atpbIMiiBalOLUb Kicnapog y npambiCloBbIX malutabax?

2. MNpoiBAg3iLe dopmynsl OBYX paybiBay, 3 AKX y nadapaTopHbIX YMoOBax
MOXHa aTpbiMaub Kicrnapog.

3. MNpbl HarpaBaHHi 6epTtanetaBa coni KCIO; Bbinyyaeuua kicnapog i
yTBapaeyua paybiea KCIl. CacTtayue ypayHeHHe ratani paakupbli.

4. [Na gakora Tbiny agHocsAuua BAOOMbIA BaM pa3akubli atpbiMaHHA Kicnapogy
ca cknagaHbix paysieay (KMnO,, H,O)?

5. BbI3HaybiLe TbiN KOXHAW 3 HACTYMHbIX P3aKubIn:

a) 3H, + N, = 2NH;; B) CaCO; = CaO + CO,;
6) 2CO + O, = 2C0O,; r) H,CO,; = CO, + H,0.

6. 7kylo makciMasribHyt0 Macy rasaBal CyMeci Kicnapogy 3 BagapogamMm MoxHa
aTpbiMaub Npbl KAHYATKOBbLIM pasrnaxaHHi Badbl Macan 240 r nag ysase-
SIHHEM 9reKTpbl4yHara Toky?

7. Pasnidbiue macy 200 manekyn kicnapogy.

8. [a Byrnsikicnara rasy a6’émam 32,4 om® gapani capHicTel ras, a6’émHas

Jons gkora y atpbiMaHan cymeci cknana 20 %. Pasniybiue ab’ém ratan

CyMeci.
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IIpakrerunas pa6ora 2
Ampuimanne Kiciapody i 6bl6YyuIanHe A20 Yracyiéacuyeil
MosTa paboThl: 3acBoinb aa3iH 3 JabapaTOpHBIX ciocabay
aTpbIMaHHSA Kicjaapony i 30ipaHHSA Aro MeTajJaM BBIIFCHEHHS IIa-
BeTpa; 3aMaliaBallb Beabl mpa (pisiuHblag 1 XiMiuHBIA YJaciiiBacIi
Kicoapony.

AmpuimaHnHe i 30ipanHe Kicaapody

1) ¥V npabipKy npbIKJagHa Ha i sie a0’éMy HACBIIIIe TTapaIlnoK

mapraumnoyki KMnQ,. 3axkperiilie mpabipKy KopKaM 3 rasaajaBo/-
Hall TpyOkai. 3amallyiilie mpabipKy ¥ IITaThiBe ¥ HaXiJeHBIM
cTaHe, AK HaMaJiiBaHa Ha MaJIIOHKY 45, 0 (c. 81). IlaaprixTyii-
e MKJSHKY (a0o npabipry) myis 30ipanua Kicaapony. Harpaiime
cnauaTky ycio mpabipky 3 KMnQO,, a TOTBIM TOJBKI TYyIO e dacT-
Ky, O3€e 3HaXOMA3iIIla paubIBa.

2) Ilepakamaymibics, IITO ITKJISAHKA a00 mpabdipka HamoyHijIacs
Kicaapomam, CIbIHiIle HarpaBaHHe i 3aKpBINIle HMacyAs3iHy 3 Kicja-
pozam.

Ilacnedasanne jjaracuisacueil Kicaapoly

1) fdAxia ¢isiunbla yiaaciiBaclii KicjapoAy MOKHA BBbIZHA-
YbIIlb, KaJi pasrienselb ras, ki arpeimaycsa?

2) Vusacine § macynasiHy 3 KicaapogaM JYYbIHY, AKas TJee.
IIITo BBI Hazipaere? A0 UbIM I'sTa CBEIUBLIIH?

Cacmainenne cnpasasdaivl ab npaseddenail paboue

Amimreinie cmocabbl aTpbIMaHHA i 30ipaHHa Kicimapoxy. Ha-
MaJIIoHIle NPhIOOP IJA aTpbIMaHHSA i 30ipaHHA Kicjaapody 3 TJy-
MauaJbHBIMiI HagmicaMmi. AxapaKTapbI3yiille VJacliBacIii KicJa-
pony, AKia BBl gmacjaemaBaji. Cacrayie ajanaBenHbIA YpayHeEHHI
paakneiii. Chapmysroiie BbIBagbI.



Pasn3zen |l

Banapon,

VY ratbiM pa3fasene Bbl
nasHaémiuecs 3
BafjapoaamM — caMbiM
pacnayctopKaHbIM
XiMiYHbIM 3N1IeMeHTaMm
y CycBeue.
HaBepaeLeca npa
Pi3iyHbIA | XiMiYHbIA
ynacujsacdlj,
aTpbIMaHHe i
NpbIMAHEHHE Bagapoay

lMpaBoobnagaTtens HapogHas acseTa
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Kocmac, 3opax kapazod Ha mpblL 483pyi ix na mace
cacmayjnse 6adapod, y Hempax cOHuA «8vizapae»,
én da Hac uysango sapmae

i ceamao 3a zodam 200!

§ 18. Bapapoa — XxiMi4Hbl 35ieMeHT i NpocTae paybiBa

Ilepin ubIlM HpBICTYIIiIIEF A& 3HAEMCTBA 3 BajgapojaM AK 3
XiIMIUHBIM 3JIEMEHTaM i1 IIPOCTBIM PAUYLIBAM, AaBeJaeMCs, XTO K
aIKpPBIY Bajapos i AK raTa 3Japblaacs.

T'icmopvisa adxpsviuus 8a0apody

VYo 3 XVI cr. 661710 BAJOMA, IITO IPhI PACTBAapPIHHI Kajiesa
¥ KicaoTrax BwLIyYaela Heiiki ras. ¥ 1766 r. auriiicki Bydo-
Hbl 'erpsl KaBeHA3imm ymepmiblHIO AacjenaBay HEKATOPBIA
Aro YyiaciiBaciii. ¥ IIpbIBaTHAacCIi, BBISBijacs, IIITO MOPbI IIaj-
naJibBaHHI UbIcTara rady €H crakoiiHa rapbiilb OJiefHA-0JIaKiTHBIM
IIOJIBIMEM, a SAir0 CyMech 3 IIaBeTpaM HpPhI I'STHIM BbIOyXae! I'sta
ypasijsa ByyoHara, i €H fay Ha3By Ir'aTaMy ragy «rapydae naBeTpa».
ITaxonbki meHaBiTa I'. KaBeHasimm mepinbIM amicay HaliBasKHeM-
OIbIA YJacIliBacIli BaJapoay, fAro Jivamnb ImepliaagKpblBaJbHIKaAM
ratara IIpocrara pa4YblBa i ajIaBegHara ximMiuHara 3sJjieMeHTA.

AxapakTapbidyeM XiMiUHBI 3JIeMEHT «BaJapoa» i ImasHaéMim-
cs 3 HEKaTOPhIMi ViacIiiBaciAMi Aro aramay.

Baodapod — ximiuHbL 3emeHm

Bru1 mamsarTaerie, IITO 3JIeMEHT «Kicaapona» abasHauaellna cim-
Basmam O — mepiait Jgitapaii Aro JaiiHcKai HasBel Oxygenium.
Ha Toii :xa maacrase nJs abasHausHHSA XiMiuHara sjeMeHTa Ba-
Iapony BBIKapbicTOyBaronb cimBas H («amr») — mepimnyio JiTapy
Jarinckara caoBa Hydrogenium. Y mepakJjiazde Ha 0elapyCcKyIo
MOBY fHO asHauae «Hapakamoubl Banay». CupaBa ¥ TBIM, IIITO ¥
BBIHIKY 3JIyu9HHsS atamay Bamapony H 3 aramami Kicaapoxy O
yTBapaloIiia, «HapamsKamIna» MajaeKyasl Bagbl H,0.
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Brr VK0 Bepmaeme, IITO aTaMbl BaJapoay aJapo3HiBaroIIla
aJ araMay iHIIBIX 3JeMeHTay caMail MaJieHbKaili Macail. Byuo-
HBbIA BBI3HAUYBLII, IIITO Maca agHaro arama (m,) Bagaponxy poy-
Ha Yyecaro toabki 0,0000000000000000000000000016735 kr, i
1,6735 - 10727 kr.

Yawmy K Taabl poyHA agHOCHAsS aTaMHas maca Bagapony A, (H)?
Banoma, mrTo ssHa Vayade caboil JiK, SKi maxkasBae, Y KOJIb-

Ki pasoy maca amHaro arama AajseHara dJieMeHTa OOJIbIIas 3a

L yacTky macer aTama ByrIspony, sikas poyma 1,66 - 10727 r.

12

Tamy
A (H) = 1ma H) _ 1,6735-1(32_727}@
— m_(C) 1,66-10 “'kr

12 ®

Takim ublHaM, aJHOCHaA aTaMHas Maca dJeMeHTa BaJlapomy
mpbIOIisHa poyHa 1 — rara camae MajieHbKae 3HausHHe A, y ma-
payHaHHi 3 iHIMIBIMI dJ1eMeHTaMI!

3 raro, mTo A,(O) = 16, a A, (H) = 1, BbIlIAAKAe, IITO aA3iH aTam
Kicimapony mpuiOiizHa ¥ 16 pasoy IS:KSHIILI 32 aTaM BaJapony.

Bamaponx — cambl pacnayciomskaubl ajgemeHT y Cycaerie.
Y Kocmace Aro aTaMbl IPBLICYTHIYAOIb y 30pKaxX, Y MiK30pHaM
IIpPacTophwl, y arMacgepbl HEKATOPLIX maaHeT. Hanpwikiang, Ha m0-
g aramay H npeinazae kaad nagoBbl mackl CoHIIA.

Ha 3amii atambl Bagapoay YTpeIMJIiBaIoIia ¥ Baase, Y IPbIPOL-
HBIM rase i Hade, y paciiHax, y apraHismMax KbIBEJ i JIIoa3ei.

=1,008 =1.

Badapod — npocmae pauviea

An3iHOUHBIS aTaMbl Baja-
pony H siyuaroriia mamnapsa i I_D N D _ D D
YTBapamwIlb IByXaTaMHBIA Ma-
JIeKyJabl mpocrara paubiBa H,
(mam. 55). I'stae paubiBa, AK

1 xiMiuHBI 5JIEMEHT, Has3bIBa- Man. 55. Mapganb yTBapaHHA Masnekyrbl
erra «Bagapon». Bafjapony




108 Bapapopn

PaszniubiM agHOCHYI0O MaJIEKYJAPHYIO Macy IIpocTara paublBa

Bajmapony, akpyruiymsl 3HausHHe A (H) na 1:
MMH,)=2-AMH) =2-1=2.

Y mnaBeTphl Kajd 3AMHOM IIaBepXHi YTpbIMaHHe IIpocTara
paubiBa Bagmapony H, BenbMmi Masioe. ¥ BepxHiX Ka cJjasgx ar-
Macdepbl AHO OOJIbITIae i maBaAJiuBaeIa ma Mephbl agJgajleHHA aj
3amii. ITpocTae psubIiBa Bagapol yYBaxXoA3illh y cKJaaa aTMacpepbl
HekaTopbiX IiaHeT CoueuHa#l cictambl — IOmitapa, CaryphHa,

Ypana.

Ha acHoBe BbIHiKay HAgayHix pgocnepay

lOniTapa BY4YOHbIS Bblkasani MepkaBaHHe,
LUTO Maj BagapogHarn atmacdepan rotam nnaHe-
Tbl 3HaxoAgdiuua akigH 3 Bafkara Bagapoay.
MbIGiHA raTara akigsHa — AO39CATKI ThiCAY Kina-
mMeTpay. BeparogHa Takcama, wto sapo HOnitapa
CKnagaeuua 3 uBépaara Bagapogy.

N
I

A
(T ,
\ 7

Man. 56. 36ipaHHe Bagapopy
MeTajam BbILSCHEHHS Bafbl

DiziunvLa jaracyisacyi 6adapody

Y 3BBIUAMHBIX YMOBax IIPoOC-
Tae pdIYbIBA BaJapoj ydAYyJde ca-
0oii OsCKOJepHBI ras 0e3 cMakKy i
maxy. KEH Mana pacTBapaenma ¥
BajZ3e i HaIIMAaT JIATYSUIIELI 3a se.
Tamy npsl amyckauHi ¥ Bamy ra-
3aaJIBOJAHAN TPYOKi, ma sKOU inse
Bagapon, sAro OypOaaKi iMKHYII-
ma yBepx. I'sra pasBansie 30i-
pamb Bamapol MeTaJaM BBIISICHEH-
HA Banbl (Mmajy. 56). ITubLibHaACIH
rasamajo0Hara BaJapoay CKJajae
0,089 r/mm®. I'sTa asHauae, IMITO Ba-
mapox a6’émam 1 am® (1. 3H. 1 a1) Mae
Macy, poyHyto ycaro Touabki 0,089 r.
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IIper Tamneparypsr —253 °C rasama-
JTOOHBI BaJapo] Iepaxonsillb y Baiki
arparaTHbI CTaH, a IIPHI TAMIIEPATYPHI
-259°C — y usépawl. Bagki Bamapon
3’ayadera caMai JIErKail BajJIKacIio,
a IBEPABLI BaJapold — CaMbIM JIETKiM
I[BEPABIM PAUYLIBAM.

IlakonbKki agHOCHAsA MaJieKyJasapHad
Maca BajJapoay PoyHa yCAro TOJbKi 2,
AT0 MaJIeKyJbl 3’ AYIAIoNIla CcaMbIMi
JETKiMi 3 ycixX BAAOMBIX MaJeKyJa. 3
raTaili IPBIUYBIHBI Tas3alago0HbI Baja-
poAd JIATUSHUMILI 3a Yyce 1HIIbIA Tasbl.
Hanpeikaan, éax y 16 pasoy Jaardsii-
MBI 3a Kicaapon, y 22 pasbl JATYdII-
Bl 3a BYIJIAKicabl rasd i v 14,5 pasa JaArysiimnibl 3a maBeTpa.
Kab mepakamariia y JErkaciii Bagapoay, BO3bMEM TPbI aIHOJIb-

KaBblsd MaBeTPaHbIA MmIapbiki. Ilepmbr 3 ix

Man. 57. Bapgapog — cambl
nérki ras

—~ HakauaeMm Bagapomam H,, apyri — kiciapo-
H, mam O,, a Tpami — Byraakicabsim razam CO,.
f MomHa 3aBs:kaM IHIapbIKi HITKaM 1 agHavaco-

Ba BeIOycIiM iX 3 pyk. lllapwiki Oyayms maBo-

n3inp csabe ma-posHamy (masa. 57). Illapweik 3

BajapojaM XyTKa IlaAbIMeIllla Ja CTOJi, a Ima-

‘ | PBIKi 3 BYIJISKICJIBIM I'adaM i Kicjiapojgam aIryc-

W IANIlA Ha MaAJIOTy, IPBIYBIM XYTUdM allbIHeIl-
}

IIa Ha IaJJjI03e IIapblK 3 BYTJIAKICJBIM ra3aM.
ITakonpki Y maBeTphl Bajgapoh IIajHi-
Maeria yBepx, Opbl 30ipaHHi rarara rasy Mmera-

OHZ o IaM BBIIICHEHHA IlaBeTpa NpabipKy pasmsmi-
ol Jamllb yBepx AJHOM (Maj. 58).
—/—12n Man. 58. 36ipaHHe Bafapofy MeTafam BbiLSICHEHHS

naeeTpa
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@ PaHeln nérki Bagapof BblKapbICTOyBasi Af1a 3anayHeHHsi naBeTpaHbIX
Lwapoy i gbipbbkadnsay. NeplubiMi HA NaBeTpaHbIM LWapbl nagHanicsa y
naesetpa y 1783 r. paHuy3ckia oisiki ®@. Pa6ap i K. Wapne.
Y XHiyHi 1887 r. nanér Ha naseTpaHbIM LUAPbI, AKi Obly 3amnoyHeHbl Baga-
pofdaMm, 3 HaBykoBau MaTan 3a3encHiy pycki xivik O. I. Menpssaneey.

3 IPBLIYLIHBI MAJIOM Machkl i IPOOHBIX ImaMepay MaJeKyJibl Ba-
Japoay MOTyIlb IIPaHiKaIllh IIpas CIeHKi macyasiH, y AKiX MecIrii-
ma raTel ra3. IlepakamaemMcsa ¥ TI'sTBIM Ha IIPBIKJIAA3€e Taro K
miapbika 3 Bajgapogam. HaBaTr KaJji HaazeiiHa 3aBa3allb A0 HiT-
Kail, Ipas3 HelKi uac ImapbIK cansbMmelina. IIpbl maBbIIaHBIX
TAMIIEPATYPHI 1 IiCKYy Bajapo 340JbHBI ITpaHiKallh i mpas CIleHKi
MeTaJiyYHbIX Hacy3iH.

Badapod — Haiibonvuwe pacnajjctodxcarvt anemenm y Cy-
ceeue.

IIpocmae pauviea sadapod H, — camvl nézki 2a3, 6e3 Ko-
Jepy, naxy i cmaxy.

Badapod manapacmeapanvrul Ij 6a03se, 420 MOHCHA 30ipaub
memadami 8blUACHEHHA 8a0bL A60 nasempa.

MbiTaHHI | 3apaHHiI

. Hamy ximMi4Hbl aNeMeHT Bagapopn abasHadaroub NauiHckiM cimBanam H?
. Matnymayue, wro abasHavatoub 3anicel: H, 2H, H,, 3H,.
3. 3aniwkiye npbl ganamos3e ciMBanay HacCTyMHbIS Bblpas3bl:
a) BOCEM Marsiekyn sagapoay;
6) NAub atamay Bagapoay.
4. V gKix Bblnagkax raBopka iase npa sagapof fK npocrtae paybisa:
a) Bagapop npbiCyTHi4Yae y apraHiame 4anaBeka;
6) Bajapopn, manapacteapalibHbl Y Baa3e;
B) Ba#apod yBaxoAagdiub y cactay Bafpl;
r npbl 3BblHaMHbLIX YMOBax Badapof 3Haxogsiuua y rasanagobHbiM arpa-
raTHbIM cTaHe?

N =
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5. Y Tpox Konbax agHonbKasar Macsl i agHosbkasara ab’émy npbl agHbIX i TbiX
a ymMoBax 3Haxopssiuua Bafgapof, Kicrnapof i nasetpa. 9K, He BblKOHBalO-
Ybl XiMIYHBIX p3aKubIi, MOXHaA OaBefalla, Yy SKon konbe yTpbiMiiBaeuua
Bagapopn?

6. Manekyna skora 3 mnpbiBeA3€eHbIX paybiBay Mae HaviMmeHwyio macy: O,
CO,, H,0, H,?

7. Paznidbinue macy 1000 manekyn Bagapopgy.

8. Paanidbiue ab’émHyto Oono Bafjapody y rasanagobHan cymeci, y siKom Ha
KOXHbIA 5 am® Bagapoay npbinagae na 10 am® kicnapoay.

§ 19. XimiyHbIf ynacuisacui Bagapoay

Cénnsa BBI ImasHaéMilecsd 3 XiMiuHbIMi ViaacmiBaciami mpoc-
Tara padyblBa Bajapoay. Bbl maBemaerecs, 3 AKiMi paubiBaMi €H
prarye i HmITO IIPBLI I'STHIM yTBapaellia, AK IIPalAKaoIllb T'dThIA
pPaKIbli i AKkiMi 3’ABaMi AHBI cyIpaBaIKaioIIa.

¥ 3BBIUAlHBIX YMOBaX BaJapoJ XiMiuHa MajiaaKTBIYHBI. [laa
Taro Kab €H cray OOJIbII aKTHIYHBIM i 3MOT paaraBallb 3 iHIITBIMi
paubIBaMi, fAro marpabHaA AK CJel «pacIITypxalib» abo, AK Ka-
JKYIb XiMiki, akTweiBipaBamb. [iaa rarara HeabXomgHA CTBapPBIIlbh
acabJ/IiBbIA YMOBBI, HANPBIKJAJ IIaBBICIIIL TaMmepaTypy abo
I[icK. ¥ TaKixX JOCBIIlb KOPCTKiX yMOBax BaJapoj]l CTAaHOBiIlIla
HaMHOra OOJIBIII aKTBIYHBIM i paarye 3 HPOCTBIMi i CKJIagaHBIMi
poUYBLIBaMIi.

Psaxuyvbii 6adapody 3 npocmouimi paubl8ami

IIper HarpaBaHHiI Bajgapoj psarye 3 HEKaATOPBIMI IIPOCTBHIMi
poubIBaMi, HAOPBIKJIAA 3 KicaapogaM i xJiopaM.

Aca0JiriBa 1[iKaBasd poaKIIbIsg B3JIYUDHHSA Bamapoay 3 Kicua-
poxam. Kani magmasrines y maBeTphl UBICTHI BaJapoj, SIKi BBIXO-
I3inmbs 3 TrasaagBogHall TPYOKi, €H iMrHeHHa 3arapaerlr-
Ila 3 JIETKiIM BOIJIeCKaAM 1 rapbillb POVHBIM, Jieldb NPBIMET-
HBIM IIOJIBIMEM. SMeECI[iM TPYOKYy 3 mIajaloubiM BajgapoJaM y
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BaJapoay CTaHOBiI[Ila OOJIBIII iHTYH-
| CiVHBIM, a fAro IOJIBIMA — OOJIBII
apkim. IIpasd HekaTophl yac Ha CIleH-
H.O Kax macya3iHbl Mbl HabaubIM MaJieHb-
Kifg KpomesbKi Baakacii (masa. 59).
I'sta — Bagma! fAma 3’ayadera mpa-
IYKTaM PpoaKIbli Bagapody 3 Kicja-
pomam:

H2_>—W nacyasiny 3 Kiciaapomam. I'apsmne

2H2 + 02 = 2H20 .
M Bagapon KiCJIapOJ.I Baga

Tak MbI AITUS pas mepakaHasica ¥

Man. 59. MapsHHe Bagapomy y THIM, IITO Bafapoj Ha mapy 3 Kicua-

Kicnapopse pomam campayabl «HapamasKae Bamy».

ITakoJIbKi IPBI I'9THIM aTaMbl BaJgapoay

3JIydyaroniia 3 araMaMmi Kicjapoay, majaseHas pPlaKIbIA aJHOCIIT-
ma Ja pRaKIIbIi 3JIYUdHHS.

IIpsr rapsuHi Bagapoay ¥ Kicaapoase BbLIydaelllia miMar Iie-
naatel. Tomneparypa nmoabiMa gacarae 2800 °C. IIpsl Takoii BbI-
COKaMl ToMIIepaTyphl IJIaBAIIlA IITKJIO i MHOIis MeTaJbl.

Y agposHeHHe ajJ YbIcTara BaJapoay sfr0 CyMech 3 IaBeTpaM
Opel HagnajJbBaHHI BbIOyxae! ¥V raThIM MOXKHA IIepaKaHaIlia
HACTYIIHBIM YbIHAM.

l'aszaagBomuyo TpPyOKy, IIa AKOW ii3e Bagapoj, YBAO3EM Y
npabipKy, sIKasa ImepaBepHyTas yBepx AHOM, i mpas 1—2 ¢ gac-
TaHeM Hasajn. He mepaBapouBaioubl mpabipKy, HMagHsACEM Oa se
aATyJiHBI IOJBIMS 3alajKi. ¥ I'sTbl MOMAaHT y HOpaoOipibl an-
Oynaserma OsCIIeUYHBI BBIOYX, i MBI IauyeM pPI3Ki «TrayKJiBbI»
I'YK, SKi Harajgsae rojac MaJjieHbKara cabaxi. I'sta TayMaubIil-
ma ThIM, IIITO BaJapoJ He IIacliey BBIIACHIIL ycE€ maBeTpa 3
npabipKi, i ¥ €i1 yrBapbljaacsa BaJapoaHa-IaBeTpaHasd CyMecCh.
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3 IPBLIYBIHBI 3J0JBHACIII cyMeci Bajapoay 3 IaBeTpaM IIPbI
nagnajlbBaHHI «I'PBIMEIb» f€ Ha3bIBAIOI[h «I'PhIMYyYail CyMecCio»:

He :xapryiinme 3 BagapomzamM — €H Trapblllb, HapaI:Kaloubl
Bamy!

Cymech 3 Kicaapomam-OpaTam 370JbHa BEIOyXallb, PaOsaThI!

ITomuinp Tpaba BaM, aryuyy — IaTy cCyMech 3aBYIlb I'PhIMYyuaii!

lapydacub Bagapogy 3'aBinacs

npbldbiHaM riGeni  HAMeukara
Oblpbkabns «[iHO3HOYpr» — BAMI3-
Hara naBeTpaHara cygHa OayXXblHEN
kangd 240 ™M i pgbismetpam 41 wm.
YV aro cneubisifibHbIX FEPMETbIYHbIX
ajceKax 3Haxopgsinacs Bsnikas Kosb-
kacub Bagapogy. 6 masa 1937 r. npbl
nacagubl y 3LUA 3papbinacsa xax-
niBaa kKatactpoa — AblpbhKabib
3arapaycs i BbIOYXHYY.

IIper rapsHHiI Bagapoay ¥V art-
Macdepbl iHIIara mpocrara pIdYbIiBa
xjgopy Cl, (man. 60) yrBapaeriiia ra-
samamo0Hae CKJaJaHae pIUYbIBa XJIO-
paBazapon HCI:

Hz + Clz - ZHCI .
Bamapon XJIOp XJiopaBamapon

XimiuHasgs poaKIbld BaJapoay
3 XJiopaM — SAIMYd aA3iH IPBIKJIAL
PPAaKIIbIL BIYUIHHA.

Man. 60. MapaHHe Bagapony Y xnopbl
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Paaruvli 6adapody ca cK1a0aHbLMI PIUbLEAMI

IIper maBeIIanail TaMmOepaTyphbl BajJapo paarye He TOJbKI 3
IPOCTBHIMi, aJjie i ca CKJIaJaHbIMi paublBaMi. ¥ sAKacIil IPBIKJIALY
pasriie[3iM paKIbII0 BaJapoAy ca CKJAJaHBIM PAUYbIBAM — akK-
cimzam menzi(IT) CuO (mai. 61).

IIpanyciiim Bamaponx Han
HATrpPATHIM YOPHBIM IIapaIiKkoM
akcigy mensi(Il) CuO. ITaguac
npansdKaHHA P2aKIbIl KoJiep
mapariky 3MAaHAeIIla 3 YOpHa-
ra Ha YbIPpBAaHABATBHI — KOJEP
mpocrara paubiBa Mensi Cu.
Ha xasogHBIX dYacTKax IIPbI-
bopa 3’AyiadIoIIla KpPOIEJbKi
Bagkacmi. I'sta Bama H,0 —
ANTYD aa3iH MPagyKT pPIaK-
MaJ_'l. 61. Paalfu,bm Bagapogy H, 3 npii. YV ximiuHy0 poakmbiio
akcigam mepsi(ll) Cuo yerymini mpocrae (H,) i ckia-
nanae (CuQ) posubIBHI, i yTBapsLIica HOBBIA npoctae (Cu) i ckia-
nanae (H,O) psUbIBBI:

H, + CuO = Cu + H,0.

BaJIapos akcig mensi(1I) MeI3b Baja

ITaguac raTaifi psaKIlbli aTaMbl BagapoAy 3aMACIiJIi aTaMbl
mensi ¥V se akcimde. Takxia XiMIiUHBIA pPoaKIIbIl agHOCAIIIA Ia
PPAKIIbINT 3aMAITYIHHA.

Psaakybli 3aMsILL43HHA — rata paakubli, nagdac siKix atambl rpo-
cTara pa4biBa 3aMsiluyYaroyb ataMbl agHaro 3 3/1eMeHTay y CKna-
AaHbIM paybiBe.

Takcama K 3 akcigaM Mensi, BaJgapoJ paarye i 3 akcigami He-
KaToOPbhIX 1HIIBIX MeTasJay, HanpbIKIazd 3 Fe,0O5, «agaimMamousl» an
iX aTamMbl Kicaapony.
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IlpvimanernHe sadapody

IIIToroxm y cBele BBIPAOJAIONL 1 BBIKAPBICTOVBAIOIL KaJid
58 MJIH T Bafapony. KH IITBIPOKa BBEIKAPLICTOYBAEIIA § PO3HBIX
rajiinax IpaMbICJIOBAcCIli, HAMBaKHEUMIbISA 3 AKiX BbI MOJKalle I1a-
0aubIllb HA MAJIIOHKY 62.

Poakupia rapsHHS BajapoAy V Kicjlaponse, sSKas cylnpaBa-
JKaeIlla BBLIIVUSHHEM BAJIKaW KOJBKACIL SHEpPrii, askbIIIay-
Jsdera ¥ pakeTHBIX pyXaBiKax, AKid BBIBOA3AIb Y KOocCMac Jd-
TaJbHBLISA amapaTrbl. Sle BEIKaphICTOYBAIOIL TaKcama AJA PasKi i
3BapKi PO3HBLIX MeTaJay.
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Man. 62. lNpbIMAHEHHe Bagapoay
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Man. 63. BagapogHas aytaszanpaBayHas CTaHLbIs

Y amomrHi yac BagapoJ HMauyblHAIONL HPBIMAHANL Yy AKacCIi
najiBa mys ayramaOimbHara TpaHcmapry (masa. 63). CmpaBa ¥
TBIM, IIITO IIPHI 3TapaHHi ¥ ayTamMabiJibHBIX PyXaBiKax 3BbIUHATA
HaM OeH3iHy yTBapaella BYTJsSKicibl ra3. Slro HazamarmrBaHHe ¥
atMacgeps! 3’ aydeIiiia IpblYblHA IIa0ajibHara naldainjieHHa Ha
3amii. ¥ ToH Ka uac Iphl 3TapaHHi Bajapoay yTBapaelilia Baja,
dAKaa He 3a0py/AsKBae HaBaKOJIbHAe acsApoama3e.

Badapod npuvl najjruvix ymosax 3nywaeyuya 3 kicaapodam i
xJaopam i ymeapae cKLa0AHbLA PIUbLEDL.

Badapod npvt HazpasarHi jecmynae i paaKUubli 3aMAUYIHHA
3 akcidami HeKamopvLx Memaaay.

MbiTaHHI | 3apgaHHiI

1. Yamy npbl gocnegax 3 Bagaponam HeabxogHa ObiLb acabnisa acLApPOXHbIMI?
2. [la gkora 3 BAOOMbIX BaM TbiNay XiMiYHbIX p3akubii agHocsauLa paakupli
Bagapoay 3 kicnapogam, xmnopam?
3. Cacrayue ypayHeHHi plaakublii Bagapody 3 HacTynHbIMI akcigami:
a) CuO; 6) Fe,Os.
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4. lMacTayue 3amMecT nbiTasibHiKa oopMyny naTpabHara padybiBa i paccrayue
KasiubleHTbl ¥ cxeMax XiMi4HbIX paaKkubii. Bbi3Hayblue, ga sgkora Tbiny
afHocilula KoXHasa paakubisi:

a)H, + Cl, > ?;
6) ? + O, > H,0;
B) H, + Fe,0; — ? + H,0.

5. CacTayue ypayHeHHi paakubli, Npbl ganamode sKix MoXKHa axbIUusaBilb Ha-
CTYNHbIS XiMiYHbIA MepayTBap3HHi:

a) Cu » CuO —» Cu; 6) Fe,O; » Fe — FeO.

6. Bagoma, wTo, Kani 3apagxarwoub ayTamabinbHbig akymynarapbl Y Herpa-
BETPbIBAEMbIX MaMsLUKaHHSAX, YyTBapaeuua Tak 3BaHad «rpbiMy4as Cy-
Mecb». [agymariue, aKiM YblHAM ayTaamMartap MoXa 3acuepardbica af se
BbIOYXY.

7. Y cymeci Bagapody 3 Kicnapogam a6’éM Bagapogy poyHel 20 amé, a
ab’émHaa ponsa kicnapogy cknagae 60 %. Pasniybiue a6’ém ykasaHau
Cymeci.

§ 20. MaHayue a6 Kicnorax

CioBa «Kicibl», Oe3aymMoyHa, 3HaéMa KoxxkHaMy 3 Hac. MbI ma-
MATaeM CMakK Kicjgara majaka, JIMOHHAra Coky, KiCJIBIX sIOJIBIK,
myays... 'aTel cMaK IpagyKTaM XapuaBaHHS HaIalonb acadiiBbla
PAYBIBBI — KicJ0THI. ¥ KiCJABIM MaJIaKy YTPBIMJIiBaeIiia MaJjou-
Had KicjlaTa, y COKy JiiMOHa — JIiMOHHAA, V A0JBIKAX — A0JBIU-
Has, a Yy muayi — ImruayeBasa Kicjara. AryiabHas KOJIbKAcCIlb
KicJIOT BeJabMi BaAJIiKad — 1X HeKaJbKi ThIcA4Y. ToJbK1I 3 HeKa-
TOPBIMI 3 iX MBI cycTpakaeMca ¥ mayCcAA3EHHBIM JKbIIIIi. AKpamMa
KicJoT, AKiA YTphIMJIIBaIOIIla ¥ IpaayKTaxX XapuaBaHHA, JoMa
MBI MOXKaM 3HAMCIII i iHmbIa Kicoorel. I'sTa, HanpeIKIag, OOpHAA
KicjaTa 3 gaMalllHAN allTauKi, cepHasd KicjaTa AJsa 3anpayki ay-
TaMabOiJIbHBIX aKyMyJsaTapay.

KicioTsl BBIKapbICTOYBAIOIIlA HEe TOJIBKiI ¥ ObIle. SIHBI 3HAa-
XOA3AIlb MIBIPOKae NPBIMAHEHHE IIPaKThIUHA Ba ycix cdepax ua-
JaBeuay paseitHaciii. Tamy Benbl IIpa KiCJIOThHI BeJbMi BasKHBIA
IJs cydacHara yaJjaBeka. IlasHaémimMcsa 3 raThIMi paubIBami
OJIi)KDIA.
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Cacmayj kiciom

YBaskJiBa pasriensbiie MaadioHak 64. Ha im BbI Gaublle 1ma-
PaBBIA MAaJdJi MaJIeKyJ] HEKATOPhIX KicJoT 1 iX XiMiuHBIA (op-
MyJbl. Y agHBIX MaJieKyJiax MaJja aramay, y 1HIIIbBIX — IIIMaT.
AramMbl AKoOra dJeMeHTa €CIb y KOMKHAW 3 TIIThIX MAaJIeKyJa?
IIpaBinbHa — rara atambl Bagapony H. fAubl yBaxoasdmnb y cac-
Tay MaJeKyJ ycixX BAZOMBIX KiCJIOT.

H

(o)
H %)
af w TR A
) \ 0 0) { (o) (o) e
(o) :
HCI HNO3 H,SO, HsPO,

Man. 64. Magani manekyn HekaTopbIxX Kicnot

Yagime 1namnep, 1M1To ¥ Hac aTpbIMaJiaca aaa3ajillb aa MaJeKyJI
Kicior «miapeiki» aramay H. YacTki manexkysa, sgKid macias ra-
Tara 3acTajics, Has3bIBAIOIIla KiCJOTHBIMI acTtaTkaMi. Y HaIIbIM
Beimanky rata aram Cl, rpynsr aramay NOs, SO, PO,. Ilakoabki
KOJIBKACIIh KiCJIOT BdAJiKas, TO TaKkcaMa BsAJiKasg 1 KOJbKacIlb
KicJOTHBIX acTaTkay. 3 iMi Bl masHaéMinecd ¥ HaJIeHIIbIM.

ArynpHaii yJjaaciiBaciio ycix Kicior 3’ayaderiia Toe, IIITO
aTaMbl BaJapoay, AKiA YTpheIMJiBaOIIla ¥ iX MajleKyJjJax, MOTYIlb
3aMdAITYaIlia aTaMmaMi MeTajay, HAIIPbIKJIAI:

Mg + H,SO, = MgSO, + H,T.
Kicnotbl — cKknapaHbisi pa4biBbl, Yy ManeKynax sikix yTpbimaisaroyya

arambl BaflapoAy, fKisi 340JIbHbISI 3aMsiluYayya atamami metanay,
i KicnoTHbIA acTarki.
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KicimoTubla acTaTki sjJydyaHbl 3 araMaMi Bajgapony y ajia-
BeIHACIII ca cBaéli BajleHTHacIIo. SIK MOKHaA se BbI3HAUBIIL?
Bru1 Benmaene, mTo Bagapos 3aycenbl agHaBaJeHTHBI. Tamy, KaJi
v maaexyae HCI kicimoruwsl acraraxk Cl siyuaHbl 3 agHBIM ara-
maMm H, To BajJleHTHAacCIIb raTara KicjJoTHara actaTkKy poyHa agHa-
My, Kaii 3 gsyma aramami H (H,SO,) — aBym, a Kai 3 TpbIMa
aramami H (H;PO,) — Tpom.

XimiyHaa dopmyna nwbor KicnaTbl 3BblHanHa nMadvbiHaeuua 3
cimBana H, nacns skora 3aniceaeuua opmyna KicnoTHara acrtartky.

Y Tabaimber 5 mpazacrayiaeHbl Ha3BbI i XiMiuHBIA (opmy-
JbI KicsoT, 3 AKiMi BBI Oyaselle cycTpakxaliia y XyTKiM dace.
Tam xa manseHbl GPOPMYJBI KiCJIIOTHBIX acTaTKay i ix BaJIeHT-
Hacii (ykasaHbl pPbIMCKimi Jriubami). Besnapyckis HasBbI Kic-
JIOTHBIX acTaTKay MaxoA3dAlb 3 JIaIliHCKiX HasBay aJmaBeIHbIX
HeMeTaJay.

Tao6aima 5. Cacray KicaoT i ix Ha3BbI

®dopmyaa i
Hassa
Hassa dopmyaa BaJIEHTHACI[h .
. . . KicaoTHara
KicaaTsl KicaaTer KicooTHara
acTaTky
acraTky
Cansnas HCI CI(T) XJTAPHI
(xy10paBazapogHas) PBIZ
AsgorHasa HNO;, NO;4(I) HiTpaT
CepHas H,SO, SO,(1IT) cyabdar
dochapuas H;PO, PO,(IIT) dacoar
Byranbuasa H,CO, CO4(1I1) KapbOamarT
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AK BuIrIAzamIb KicaoTbl? Y 3BbIUANMHBIX YMOBaX SHBI
Vayasaonb caboil BaAKiA Ii IBEPABIA PAUbIBbI. Tak, HAIIPBIKJIA,
Iphl maKaéBail TamIiepaTypbl cepHas Kicmara H,SO, — 0sacko-
JepHas, ajeenagobHas BaJKacllb, AKasd He Mae IIaxy, aMaJb y
2 pasbl OOJIBIN IMUYBLIBHAS 3a BaAy. ¥ TITHIX Ka yMoBax (oc-
dbapraa kicmara H3PO, — Oenae 1BéEpmae posubIiBa 0e3 maxy.
Cananaa Kicaarta yayasde caboil He iHABIBiAyasJbHae pOUbIBa,
a BOAHBI pacTBOp rasy xJopasazapony HCI. I'sta 6sckosiepHas
BaJKaclb 3 P33KiM maxam. BoJbHniacips KicJOT pacTBaparoliia
V Bajzae.

Ecup psubIBbI, aKifg, AK i Kica0THI, yTPBIMIIBAIOIb ATaMBbI
BaJapoay, ajie KiCJIOTHBIMi YyJjacIiiiBaciigMi He BaJofalollb, Ha-
npeikgag meran CH,, riorkosa CgH,,04. Bririkae, mTo He yce
POUBIBEI, AKis YTPHIMJIiBAIOIlbL aTaMbl Bagapoay, 3’ Ay IaioIia Kic-
JoTaMi.

MepuL 3acuapozi npovl paboue 3 Kicaiomami

MHoria KicJaoTel agHOCAIIIA Aa eAKiX paubiBay. Kaji ausl Tpa-
IJISIONb Ha CKYPY, V POT ab0 ¥ BOYbI, TO BBLIBBIBAIOIIL OAJIOUBISA
ximiuHbIg anéki. TKaHIHBI, 3 AKiX BRIPAOJIAIONL HAITY BOIPATKY,
IpbI KaHTaKIe 3 KicjioraMi XyTKa pas0yparoIiia.

Ka6 masbernymp magoOHBIX HeIpbIeMHACIell, 3 KicaoTami
Tpaba abbIXO0A3iIIla 3BLIII aciaposkHa. IIpel pabdoiie 3 Kiciaorami
HeabxoaHAa KapbICTalllla CPOAKAaMi aX0Bbl — TI'yMaBBIMi IaJbuaT-
KaMi, aKyJisspaMi, pacmipaTrapam i CIeIbIAJbHBIM aA3eHHeM: I'y-
MaBBIM (papTyxom i abyTKam.

Kami kKicimara ycé x Tpamijia Ha ckypy abo BompaTky, IIa-
Tpo0HA HeagKJaAHa IIPaMBIIb IIAINKOAMKAHBI yUacTaK BsJIiKain
KOJIbKACI[I0 XaJIOOHAW Balbl, a 3aTbIM HpaMbIllhb caadosiM (1 %)
pacTBopaM miTHOM coxbl. Kaji Kiciara Tpamija § Boubl, pacTBOP
conbl HeabxomHa pasbasiip amrus ¥ 2 passl. IIpel cyp’€3HBIX amée-
Kax maTps0Ha 3BApTAaIllla IIa MeAbIIBIHCKYIO JalaMory.
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Ilansauue a6 iHOviKamapax

ITakonbKi KicaoThkl KaIllTaBallb HeOscCIeuHa, iX HasgyHAaCIb
MOJKHA BBIBHAULINL I1a 3MeHe adapOoyKi CHenbIAJIbHBIX PIUbI-
Bay — iHmpIKaTapay. ¥ mepakJjazase Ha 0eJJapyCKyI0 MOBY I'SThI
TOPMiH asHaUae «yKasaJbHIiK». ATphIMJIiBaeIIia, ITo iHgbIKaTap
3MAHsSe allaBeIHBIM UbIHAM CBOI KoJiep 1 YKasBae Ha Toe, IIITO
¥V pacTBOpPHI YTPhIMJIiBaeIa Kiciaara. IcHyOIb TakcamMa iHJIbIKA-
Tapbl, AKisg 3SMAHAIOINL apapOboyKy ¥ IpbhICyTHACII K KicJoT, Tak
1 mspara iHIIBIX pPAUYbIBAY.

IngbIKaTapbl — rata agmbIC/IOBbISI P3YbIBbl, SIKiSl 3MSIHSIOLb CBOU
Kosep y npbicyTHacyi KicnoT i wapara iHLWbIX p34biBay.

Ha yporax ximii aaa BeIAYJIeHHA KiCJIOT Y pacTBOpax KaphbIc-
TAIOIIla iHABIKATApPaMi — JIAKMycaM, METHIJIABBIM APAHKABBIM
(MeThLIIApAaHIKaAM), a TAKCaMa yHiBepcaJibHAWl iHIbIKATApHAN Ma-
mepai y BBITVIA3€ ITajJOoCaK CIeIbIAJbHAN Mamepbl, SKasd Ipalri-
TaHa CyMecCI0 PO3HBIX iHABIKaTapay. KoJsep iHabikaTapay y Ba-
JI3e maKkasaHbl Ha MAJIOHKY 65. SIHBI 3MAHAIOIL CBOIT KOJep, KaJi
¥ pacTBOPHI E€CIlb KicaoThl (Maj. 66).

[ i
- ':- s ____I(] VHiBepcanbHasi

VHiBepcarbHas

i ". : _,_,.F} iHOblKaTapHas
b iHObIkaTapHas L nanepa
nanepa
i } .
A ol
i ;I
MeTbinapaHx . MeTbinapaHx
Jlakmyc Jlakmyc
Man. 65. Konep iHgbikatapay y sapse Man. 66. Konep iHablkaTapay y

pacTtBopax Kicnot
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Konep Jmaxmycy, MeThLIapaH:Ky 1 VHiBepcajabHall iHABIKA-
TapHall mamnepnl y Bajalde i ¥ pacTBopax KicJOT TPBIBEA3EHBI
Tabainer 6.

Tab6aima 6. Koxep ingpikaTapay y Bajse i ¥ pacTBopax Kicaor

IaasikaTapsl YHiBepcaapHaa
Jlakmyc MeTbiapassg iHgpIKaTapHAA
PaubiBBI mamepa
Bana (disaneraBbt apaHKaBbI KOV THI
Kicmorst YBIPBOHBI YBIPBOHBI YBIPBOHBI

OJKcIepbIMEHTAJbHA IIepakaHaeMcs Yy 340JbHACI iHAbIKaTa-
pay 3MAHSAIb CBOI KOJIEp V pacTBoOpax KicJIoT.

JlaGapaTopHsI mocien 3
Y303eanne xicnom na indeltkamapol

Y amgny 3 a3BIoX mpabipak HaJIille pacTBOpP CepHaul KicaaTsl,
a ¥ Ipyryio — caaaHyio kicaary (ma 1 cm®). Y KoskHYIO npabipKy
Janaiile Ima aJHOW KPOILIL pacTBOpPY JIaKMycy. AnsHaulle Hasipa-
eMbIsI 3’ ABBI.

Y nsBe immbia mpabipKi 3 pacTBopaMi YKasaHBIX KicJoT nma-
mamile Ima aJgHOM KPOILJIL PacTBOPY MeThLIapaH:Ky. fIKisg 3MeHBI
anobLIica § mpabipkax?

ITapayuaiinie cBae HasipanHi 3 faHBIMiI TaOaiIbI 6.

Y cacmay xicaom ysaxodsayb amamvt 6a0apody, aKis 300Jb-
Hbld 3AMAUYAUUA AMAMAML Memanay, I KiCJ0MmHbLL ACMAamkri.

Hasapgnacuyv kicaiom y pacmeopax MmoxcHa 0aKa3aub npbl
danamose iHOvlKamapay.

InOvikamapsvl — a0MbLCLO0BbLA PIUBLEL, AKIA MOZYUb 3MAHAUD
CB01L KOJLep Y NPbLCYMHACUL KLCJOM | UL3paza IHULbLX PI4bLEay.

Mmnozia kicromsl — edxisa pauwviewvl. [IpvL paboue 3 imi nampao-
Ha 0blUb ACUAPOHCHBLMI.
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MbiTaHHI i 3apaHHI

1. Atambl fiKora ximiyHara anemMeHTa abaBf3KoBa YyBaxoA3slb y cacTay YcCix
Kicnot?

2. 3pabiue 3 nnacTbiHy Magani Manekyn Kicnot y agnaBefHacli 3 MasitoH-
kam 64. 3pabiue ota raTbix Magansy.

3. VY dopmynax kicnotr — HCI, HNO;, H,SO,, H;PO, nagkpacniue KicnoTHbIs
acTaTtki i BbI3Ha4blLe BaneHTHacLi KoXHara 3 ix.

4. 3anoyHiue y ClwbITKy Taéniyy:

dopmyna HasBa
Hassa dopmyna ) .
- . KicnoTHara KicnoTHara
Kicnatbl Kicnatbl
actaTKy actaTtky
A3oTHas
H,SO,
CO4
haccpat

5. CacTtayue dopmynbl KicnoT, y cactay AKix yBaxoassub KiCNOTHbIS acTaTki
(y my>xkax ykagdaHa ix BaneHtHacub): NO,(I), SO4(Il), MnO,(l).

6. [a Bagbl macar 140 r papani cepHyto Kicnaty macan 60 r. Pasnivbiue
MacaByto OO0 pacTBopaHara paybiBa Ba yTBOpPaHHaW CyMeci.

7. 9kis mepbl 3acusapori npbl paéoue 3 kicnotami? LUTo natpabHa pabiub,
Kani kicnara Tpanina Ha ckypy a6o sonpaTky?

Y KkaHUbl Tambl BaMm npanaHyeyya 3afaHHe 718 HeBsslikara aacrenaBaH-
Hs, IKO@ Bbl MOXalue BbiKaHaub y faMallHiX ymoBax — Mpaekt «[a-
criefjaBaHHe iHAbIKaTapHbIX yracyisacuyeyvi cokay 3 rapofHiHbl i srag»
(c. 134).

§ 21. Y3aemap3esiHHe KicnoT 3 meTtanami

Brr y:x0 Bemaerie, IIITO KiCJOTHI BaJIOZAIONb IIdparam aryjb-
HBIX yJaciiiBacreii. Hanpwikiana, sHbI KicJabld, 3MAHSONL adap-
00YKy iHabIKaTapay. AJie § KicJoT €clpb AIIYS aJHa BeJIbMi
BasKHasdA yJacIliiBacilb — 3J0JIbHACIIh plaraBallb 3 MeTaJiaMi.
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Paarxuvli kicaiom 3 memaJnami

~
Atambl MeTasay BBIIACHAIOID
/\ 3 MaJIeKyJ KicJIOT aTaMbl Bagapo-
Iy, AKi BBIIyUYaelna Yy BBITJISAN3€

rasy.
H Y npabipky 3 cajsgHau KicJa-
# = toi HCl amycrmim KaBajauak
\C,@é// MeTany IbIHKY Zn. Ha masepx-
A Hi Meramy azpasy yTBopaiia
MaJleHbKisg OypOaaki rasy. SHBI
(f;f_ HCI é XyTKa IaBAJiuBaioInIa, aIpbl-
\3— Zn BaloIllla aj MeTaJy 1 IagHiMa-

orma yeepx. JMHacArmyyibel 1ma-
BEpXHI pacTBOpPY, ra3d BBIXOA3iIlb
BOHKI.

36ApomM TraTHI ras y 1mpabip-
Ky, dAKas IlepaBepHyTasd VyBepx
JTHOM 1 mamgHAceéM sfAe y TaKiM cTaHe Ja IIOJbIMSA CIIIPTOVKI
(man. 67). MbI mauyem BoILIeCcK. I'aTa cBeIUbINb ITpa HasgYHACI[h
y mpabipIiibl Bajgapoay.

ITaguac mpanAKaHHSA P2aKIbli KaBajauaK I[BIHKY MOacTYIIO-
Ba 3MAHINIAEIIIA i XyTKa HaOTyJ 3HiKae. ¥ mpabipibl yTBapaerl-
ma OSACKOJIePHBI IIPa3pPbICTBI PAaCTBOP. SMECIIIM KPOIJIIO I'd-
Tara pacTBOPY Ha MIKJISHYIO ILIACI[IHKY 1 HarpseMm se B3HI3Y
moJbsIMeM cHipToyki. XyTKa 3 IsTail KPOIJIi BbIIApPBIIIA Ba-
Ja i Ha IJIacI[iHIIBI 3acTaHeI[Ila IIBEpAae poubiBa OeJjara Ko-
Jepy — dAro cacray Bbipaskaera ¢opmysnain ZnCl,. Ilamep
MBI MOMKaAM 3alricamnb ypayHeHHe pIaKIbli IIBIHKY 3 caJisgHau
KicaaToii:

Man. 67. ATpbiMaHHe Bafapogy i
Jokasbl Aro HasiyHacui y npabéipupl

Zn + 2HCI = ZnCl, + H,T.

IIpocrae CKJIagaHae CKJIagaHae IIpocrae
paYbIBa pa4YbIBa paYbIBa paYbIBa
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H CI» Cl

L — —+ HH
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Man. 68. Cxema paakubli 3aMsALLY3HHS Bagapody y Kicrnaue meTanam

Ha manfonky 68 mphIiBeaseHa cxeMa I'aTaill psakIibli. 3 ypay-
HEeHHS 1 MaJIOHKA MBI 0aubIM, IIITO aTaMbl IILIHKY 3aMAIIYAIOIlb
aTaMbl Baapony ¥ MaJieKyJiax KicjiaTbl. ¥ BBIHIKY 3 mpocTara
posubiBa Zn i ckaagzamara psubiBa HCl yTBaparoria HOBBII —
mpocrae paubiBa Bamapoa H, i ckiaamamae psubiBa ZnCl,. I'sta
MIPBIKJIAL p3aKybli 3aMSLLYIHHS .

IIa raTeIM ’Ka NOPBIHIIBbINE IIPAI[AKAIONb PIAKIBIL sKajesa i
IIBIHKY 3 PAcTBOpaM cepHali KicjaThbI:

Fe + H,SO, = FeSO, + H,T;
Zn + H,S0, = ZnSO, + H,T.

I'sThblag XiMiUHBIA PRAKMBIL MANBAPAMKAIOINb, IIITO KiCJIOTHI —
CKJIAJIaHBISA PAYBIBBI, ¥ MaJIeKyJaX AKiX yTPBIMJIiBaIOI[I[a aTaMbl
BaJapony, AKisg 3M0JbHBIA 3aMAIIUaIllla araMmami meraJay, i Kic-
JIOTHBIS acTaTKi.

YnacmiBacub MeTaJsay BBIIACHAIL Bagapold 3 KicJOT po3Had.
Hekaropsisa meranbl (Mg, Al) BRIMACHAIOND AT0 BEJIbMi iHTAHCIY-
Ha, HekaTopkble (Fe, Zn) — cnabeit abo HaBaT HAOTyJ He BBIIAC-
Hawonb (Cu, Ag) (ra. Jadamax 4).

IlepakanaemMcs Ha IPaAKTHIIBI ¥ 340JbHACIII KiCJIOT psaraBaib
3 MeTaJiaMi.
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JlabapaTopHsI nocaen 4
Y3aemaodseanne cepraii i cananail kicrom 3 memanami

Br1 y:x0 Bemaelie, MITO KicJOTHI 3[0JbHBIA Y3aeMaa3eHiuaIb
3 MeTajiaMi. AJe i yce MeTaJIbl BBIIACHAIONL Bagaposa 3 Kicaor?
IlaBaiille mpaBepbIM I'sTa dKCIEepbIMEHTaJIbHA.

Y n3BIox mpabipkax BaM BBIZAA3€HBLI METAJNbI — IIBIHK i MeI3b.
Hairitte ¥ mnpabipki canaxylo Kicaary abo pacTBOp cepHain
kicaarer a6’émam 1—2 cm®. VBaskiiBa Hagsipaiille 3a IpbIMe-
TaMi XiMiUHBIX poaKIbIii. An3Haulle cBae HasipaHHi, BRIBHAUBIIE
IPBIMETHI XiMIiUHBIX PIAKIILIN, cacTayie ix ypayHeHHi. 3pabi-
e ajAlaBegHbI BBIBAJ IIpa acabiiBaciii y3aemansesdHHs KicaoT 3
MeTajaMi.

AmpuimarHe 8adapody ij 1abapamopuli

Y ximiumaii mabapaTopsli i ¥ IIKOJBHBIM Kabimere ximii Ba-
IapoJ aTPhIMJIIBaIOIb y3A3esIHHEM cajisHaii abo pacTBopaM cep-
Ha¥l KicjlaThl Ha HEKaTOpPbld MeTasJbl. ['s9ThIA psakKIilbli IIpaBo-
I3AIlb Y CIEeNbISJIbHBIX IIPbIOOpax — y amapalie Kima abo ¥ ama-
pare Kipymikina (man. 69).

|

THy

—— HCI

| ]
Anapar Kina Anapar KipyLukiHa

Man. 69. JlabapaTopHbisi NpbIGOPLI ANA aTpbiMaHHA Bagapoay
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Ilnst aTpeIMaHHSA Bagapoay V JiabapaTOPHBIX yMOBaX Hau-

0OJIBIII TPBIZATHBIMiI MeTaJaMi 3’AYyiadiolila IbIHK Zn, Mar-
Hit Mg i :xanesa Fe.

Boawsm magpabsasHyio iH(papMambslio npa ys3aeMaasesHHe Kic-

JIOT 3 MeTaJlaMi BbI MosKarle 3HawcHi ¥ Jadamky 4.

Y nabapamopuii 6adapod ampuimiieanus ysaemad3eanHem

Kicaom 3 memaaami.

Psaxuyvii wicaiom 3 memanami adnocauyua 0a pIaAKywLil

3AMAWYIHHA.

—

MbiTaHHI | 3apaHHI

3 npbiBeg3eHara cnica Bbibepbite dopmysbl kicnot: K,SO,, CuO, HNO;,
FeCl,, H,SO,, CO,, MgCO,, H;PO,, KNO,, HCI.

Cacrayue ypayHeHHe paaKubli MarHito 3 cansHam Kicnatomn.

. 3 AKiMi 3 nepaniyaHbix MeTanay paarye cepHas Kicnarta: UpblHK, cepabpo,

mMarHin? Cactayue ypayHeHHi agnaBeHbIX p3akubii.

. Cymecb mMefHbIX i LbIHKaBbIX CTPyXak arynbHaw mMacam 24 r yHecni y ca-

nanyto kicnaty. lacna KkaH4aTkoBara pacTBap3HHA agHaro 3 metanay Obly
aTpbiMaHbl LBEpAdbl actatak macan 7 r. Pasniybiue macaBylo OOMIO LbIHKY
y fanseHan cymeci.

. YcTayue 3aMecT nbiTanbHika popMysbl HeabXxoaHbIX paybiBay i pacctayue

KaaiLbIeHTbl ¥ aTpbIMaHbIX CXeMax XiMiYHbIX P3aKLbIN:
a) HCI + ? - FeCl, + H,T;

6) ? + 2 > ZnCl, + H,T;

B) Mg + ? - MgSO, + ?7.

. Cacrayue YpayHeHHi paakubli, Npbl ganamose sKix MOXHa 303eNCHilUb Ha-

CTYMHbIA XiMiYHbIA MepayTBapaHHi:
a) H, > HCl - H, —» H,0;
6) Fe —» Fe,0O; —» Fe — FeSO,.

. KapbicTatoubica [agatkam 4, npanaHynue cnoca® BbIYY3HHA Measi 3

fle cnnaeBy 3 >arnesam, siKi BblkapbIiCTOyBaeLla Ans Bblpady OpO6HbIX
MaHeT.
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Hdamawni axcnepoLmenm
a0\

Hacnemyiilie MarybIMacilb aTphIMaHHA BaJapoay ¥ JaMalllHixX
yMOBaXx.

Baspmine a3Be mKIAHKL (200 criogka). ¥ mepiryio 3 ix Haui-
Ile TPOIIKi cTajioBara BoOIaTy, a ¥ APYI'yio — CTOJIbKi K BOJHA-
ra pacTBOpy JIIMOHHAM KicjJaTbl. ¥ PacTBOPhI KiCJOT amycliiie
HeBsAJiKiA BBIpaObI 3 ’Kajiesa, HAOPBIKJAJL CKaldy aj cTaiLiepa,
KaHIPJIAPCKYI0 CKPANKY, KHOIKY abo IBiK.

IIpas HekaTophl uac 3BAPHilNle yBary Ha NOPbBIMETHI Ximiu-
HBIX poaKIbIA. Amimibiie ix. ¥V pacTBOpPBI KON 3 BBIKApPBIC-
TAHBIX BaMi KicJOT Bagapoj BbLIyuaycs OoJbIlnl akThIyHa? Pac-
KasKbIlle IIpa BBIHIKI Balmara sKcIlepbIMeHTa aJHaKJacHiKaM Ha

(Y]

YPORY.

§ 22. Coni — npaayKTbl 3aMALLYIHHA aTamay Bapjapoay
y Manekynax Kicnot Ha metasnbl

Kami MBI uyeM cJjioBa «COJb», TO aJpasy K yayasdeM ca-
0e KYXOHHYIO COJIb, AKasa €cIb y JI0ObIM mome. I'aTas coJb
3’ayasderiia NpajgcTayHiKoM Ipjiara BsJIiKara KJjaca CKJIaJaHbIX
paubIBay, AKI Tak 1 HaspIBaemnia — «coji». IIlTo K aryJb-
Hae ¥ cacraBe ycix cojyei? K aAHBI yTBapamoIla i AK HasbIBa-
ormma? AnKasel Ha I'SThI OBITAHHI BBl 3HOIA3eINe ¥ Jaa3eHbIM
maparpade.

Cacmaij coaeil

Ber y:x0 Bemaelie, IITO ¥ MaJieKyJax KicJIOT aTaMbl Bajapo-
Iy MOTyIb 3amMdAIlnuaIima aramami merasiay. IIpsl raTeiM 3aycenbl
yTBapaeliiia npoctae paubiBa Bajgapon H, i ckiagaHbld paubIBHI,
AKiA cKJaagalola 3 aTamMay MeTajiay 1 KiCcJOTHBIX acTaTKay.
Ber {:k0 Bemaere, HAIPBIKJAM, IIITO IIPbI Y3AeAHHI calsHam
Kicaater HCl ma meTas nmpIHK Zn yTBapaelia cKJagaHae poubiBa
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ZnCl,. dHo ckiamaeria 3 aramay MeTaay ILIHKY Zn i Kicjaor-
vbIXx acratkay Cl. IIpagyxkram psakmbri cepHait kicaarer H,SO,
3 merajam :KayesaM Fe 3’ayiseriiia ckjiaaganHae paubiBa FeSO,,
AKOe CcKJIajaeIIia 3 aTaMay merainy skaJjesa Fe 1 KicJaoTHBIX ac-
ratkay SO,. Takisa cKJagaHbIA PIYBIBBI, y cacray SKiX yBa-
XOI3AIbL aTaMbl MeTaJlay 1 KiCJIOTHBIA acTaTKi, agHOCAIIIA Oa
coJiei.

Coni — rata cknagaHbisi payvbiBbl, y cactay siKiX yBaxoa3sub ara-
Mbl MeTanay i Kic/IoTHbISI acTartki.

Y cosx KicJIOTHBIA acTaTKi 3JIydaHBI 3 aTaMaMi mMeTaJjay y
aJmaBemgHACII 3 iX BaJeHTHACIAMI.

Ilnst cacrayjaeHHsa XiMiuHBIX (popMyJ coJsieil HeabXoaHa Be-
Jalhb BaJIGHTHACI[hP aTamMay MeTajJy i BaJIeHTHacIlb KiCJIOTHBIX
acratkay. IIpsl raTeIM KaphICTaIOIIla THIM JKa IIpaBijaM, IMITO i
IIPLI cacTayieHHiI hopmyJ OiHApHBIX 3ayUYsHHAY (TiI. § 9).

s coneit raTae mpaBijia (papMyJroerniia Tak:

Cyma afgiHak BasfieHTHacui ycix atamay metany nasiHHa Obilub POY-
Ha CyMe af3iHak BasieHTHacLUi YCix KiCIOTHbIX acTaTkay.

lna npbikjgaay cactaBiM (opMyJay coJi, y cacray AKoOu
yBaxoA3Alb araMbl MeTany KaJublblio Ca i KicjoTHBIS acrar-
Ki ¢ochapuaii kicmarer PO,. Kanbuwiii mpasyiase mnacrasH-
HYI0 BaJjieHTHacib II, a BajeHTHacup KicaorHara acratky PO,
poyua III.

1. 3amicBaem mobOau cimBajg KaJjabmbilo Ca i dopmyay Kic-
gorHara acratky PQO,, a 3Bepxy Haj iMi yKasBaeM ixX BaJIeHT-
HacIIi:

II III
CaPO,.
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2. 3naxoazim HarimeHmiae aryJyabHae KpaTHae (HAK) Bament-
HacIlell KaJbIIbIIO 1 KicJOTHara actaTky:

HARK =1I - III = 6.

3. 3Haxon3iM iHAPKCHI:
a) HAK 1semim Ha BaJIeHTHAcCI[b AaTamMa KaJbIbII0 1
aTpeIMJIiBaeM iHIsKC npbl cimBaje Ca:

6 : II = 3.
0) HAK nsesim Ha BajIeHTHACIhb KicJoTHara acrtaTky i 3Ha-
XOA3IM 1HJBKC IIPhI KiCJIOTHBIM acTaTKYy:

6 : IIT = 2.

4. 3amicayibl 3HOUA3EHBIS 1HA9KCHI 3 i 2 mpaBeil i HixK9#
cimBamay Ca i kicimorumara acratky PQO,, arpeiMmiaiBaem Heabxon-
Hy0 dopmyay coui Caz(PO,),.

Haszewl coaeil

Coxsi yTBOpaHBI aTamMaMi PO3HBIX MeTajlay i PO3HBIMI Kic-
JOTHBIMiI acraTtkami. [laBaiille HaBydYbIMCA iX MNpaBiJibHA Ha-
3BLIBAIlb.

HasBa s1000#1 coJii ckJagaeriia 3 Ha3BbLI KicJoTHara acTaTky
(v Ha30YHBIM CKJIOHE), sSKasd CTaillb Ha IIEepIILIM MeCIThl, i Ha-
3BBI MeTaay (V POAHBIM CKJIOHE), AKasd CTAaillb HAa APYTriM MecCIIbI.
Hanprsixkaan, conb cacraBy NaCl HasbpIiBaoIb XJIapbll, HATPHIIO, a
couss cacraBy Cay(PO,), — dachar KambIbIo.

Kaui atambl MmeTaay, AKig yBaxoAas3dalb y cacTay CoJi, Maiollb

mepaMeHHYI0 BaJleHTHACIIb, TO AHa YKas3BaeIllla pbIMCKall Jiiudai
IIT
V KPYIJIBIX OYy:KKax macas Aro HasBwel. Tak, coab FeCl; naswI-
II
Batoib xyaapwifg sxasesa(lll), a cons FeCl, — xmapwig sxanesa(1l).

Y rabainbel 7 nmpbIBeg3eHbl HA3BbI HEKATOPBLIX COJIEIL
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Tab6unima 7. Hasssl coaei

. Kicrorab1 .
Kicxara Cous i sie Ha3Ba
acraTtak

HCl CI(I) NaCl — xJapbIg HATPHIIO

HNO, NO,(I) Ca(NO;), — HiTpPaT KaJBIBIIO
H,SO, SO,(IT) Al,(SO,);s — cyabdat anromiHito
H,CO, CO4(1I1) CaCO; — kap6aHaT KaJabI[bIIO
H;PO, PO, (III) FePO, — ¢dacdar ;xamxesa(IIl)

Y ximiuHBIX (opmysax coJiei HarJAIHA aIJI0CTpPaBaHbI
KOJIbKACHBIA CYaJHOCIHBI aTaMay MeTajiay 1 KiCJOTHBIX acTaTKay.
Hamnpeikaan, ¢gopmyaa FeCl, nakasBae, IIITO §¥ I'9THIM p9UYbIBE HaA
KOXKHBI aTaM sxaje3a Fe mpeinmajae 1ma ABa KiCJOTHBIA acTaTKi
xjopy CI.

IIa ximiuHait popMyJse coJli MOKHaA BBLIIYBIIDL d€ aJHOCHYIO
MaJIeKyJApHYI0 Macy M ,, HaIpBIKJIaM:

M,(NaCl) = A,(Na) + A,(C]) = 23 + 35,5 = 58,5;
M (Al,(SO,); = 2 - A(Al) + 3 - A(S) + 12 - A(0) =
=2-27+3-32+12-16 = 342.

HexkaTopsisa cosi Bam mo0pa 3HaéMbI. AKpaMs KyXOHHAM COJIi,
raTa, HanpwIKJIang, coxa Na,CO; (kapbaHAT HATPHIIO).

Yce comi — NBEPABIA KPBIIMITAJIIUHBIA PIUYBIBBI, AKiA MamoIllb
po3HBI KoJep. [la HaliBaKHeUNIbIX TPBIPOAHBIX COJIeM aqHOCAIL-
I1a, HANpPBIKJIAM, Kapbanat kauabibiro CaCO5 (Mesn, mapMyp, Ball-
HAK), xaapblag HaTpbhilo NaCl (KyxoHHas cojab), gachar Kaib-
ubsiio Cag(P0O,), (dbachapriT) i HeraTtopbia iHmbid. Coui 3HaXO-
351 MIBIPOKAae MpaKThIuHAae MIPLIMSIHEeHHEe ¥ ObIlle, Y MeIbIIbIHE,
y IIpaMbICJIOBACII.
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@ Coni xnapbig HaTtpbito NaCl i xna-
pbig kanito KCl y npbipoase vacta
cycTpakarouua pasam y BbIrnsase ropHan
napofgpl CiNbBiHITY. 7ro HanbynHenwae
y Eypone papgosiwda «CrapobiHCcKkae»
3Haxodsiyua Ha TapbITopbli  Pacny6niki
Benapycb (y paéHe r. Caniropcka). [aTa

Halla ranoyHae MiHepanbHae 6arauue. 3 CinbBiHITY Bblpabnsaiwoub agHo
3 HaMBaXKHEWLUbIX MiHepanbHbIX YrHAEHHAY — Xnapblg Karsito.

Coani — ckaadanbia paublevl, AKia ckaadawuya 3 amamay
memaJnay i KiClOmHbLX ACMAMKQYy.

Coni ymeapawyua npvl 3aMAULIHHI amamaly 6a0apody i
MAJAEKYNAX KICA0M amamami memaJay.

MbiTaHHI | 3apaHHiI

1. Fkia paybIBbI agHocALLA Aa Cofen?

2. 3 npbiBeggeHara nepaniky Boibepbiue dopmynbl conei: H,O, KNO;,, Fe,Os,,
FeSO,, Na,CO,, H,SO,, K;PO,, CuO, CaCl,.

3. Haasasiue HacTynHbis coni: Na,CO,, Fe(NO,),, CuCl,, Na,SO,, AIPO,, AgCl,
Fe,(SO,);, CaCO..

4. Cactayue gopmyrnbl conen, y AKix yTpbiMAiBaroLLa KiCloTHbI actaTtak cep-
Hal KicnaTtbl i ataMbl HACTYNHbIX MeTanay: ublHK, HaTpbii, xaneaa(lll).

5. PadbiBa MgSO, npbiMsiHAeuua y mMefpiubiHe, Npbl BbITBOpYAacCLi nanepsbl,
y T3KCTblIIbHaW npambicnoBacui. NpanaHyinue cnocab aTpbiMaHHa ratara
pa4ybiBa i HaniwbiLe agnasefHae ypayHeHHe paakupili.

6. PaccTayue kasdiubleHTbl Y npanaHaBaHbiX cxemax. Boibepbile 3 iX cxembl
poaKkupbli 3aMALLYSHHA | Ha3aBiue YTBOpaHbIs CONi:

a) Zn + O, - Zn0;

6) Al + HCl - AICl, + H,™;

B) H,O - H,T+ O,T;

r) Fe + H,SO, —» FeSO, + H,™.
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7. Cactayue ypayHeHHi i ykaxblue TbiMbl XiMiYHbIX p3akublid, Mpbl ganamose
AKIX MOXHa 3[43eMCHiLb HACTYMHbIA nepayTBapaHHI:

HCl - H, - H,O - O, - CuO — Cu.

8. V cymeci xnapblgy HaTpbllo 3 HiTpatam Kanito arynbHau macan 120 r
macasas gona NaCl y yatbipbl pasdbl MeHwasa 3a macaryto gono KNO,.
Paaniybiue macy xnapbigy HaTpblio Y AanseHan cyMmeci.

IIpakTerunasa pa6ora 3
Ampoimanne 6adapody i 6vl6YyHLIanHe A20 Jracyiéacuyeil

M»sTa paboThl: aTphEIMAIlh BaJapo y PPaKIIbli KicJIaThI 3 Me-
TajaM, cabpalb aTphIMaHBI Ta3 i JacjemaBalb Ar0 yJacIiliBacIii.

AmpoimanHe 6a0apody

30sphIlle TPHIOOD M4 aTPEIMAaHHA BaAapoay i mMpaBepIle Aro Ha
repMeThIUHACIL. IlaKaaasiie ¥ mpabipKy HeKaJbKi rpaHyJI IIbIH-
Ky i mamime ga ix HeBamiki a6’ém (1—2 cm?®) camanail KicaaTsl.
XyTKa B3aKpbliine mpabipKy KopKaMm 3 rasaajBogHail TpyOkaii,
KaHeIl SKOU amycIine y MIKJIAHKY abo ¥ nmpabipKy 3 BaJoi.

Buisyusnne jaacuisacueil 6adapody

PisiunbLa yaacuyisacyi eadapody
Hagzipatounsl 3a aTpbIMaHHEM BaJgaponay, 3BAPHiIE yBary Ha
azcyTHacIb y aro KoJsepy. Ili pacrBapaeriia Bagapon y Banse?

Ximiunwvia jyaacuyisacui eadapody

30sapseirie Bamapoxa. s rarara rasaagBoOgHYIO TPYOKRy nmac-
TaHBIle 3 BaAbl i amycijinme y mpabipky, AKas 3aMaliaBaHa ¥
IITaThIBE YyBepxX MOTHOM. YCIOMHiIe, uamMy mnpabipka mnaBiHHa
ObIIlbL pas3MeIrryaHa MeHasiTa Tak. IIpas 1—2 MmiH acmsaposkHa gac-
TaHbIle Ta3aaJABOLHYIO TPYOKY i Ja aAaTyaiHBI IpabipKi magHsacime
3amaJIeHyIo JyUYbIHy a0o0 3amajKy. fIkas mpbIMeTa CBeAULIIh IIpa
nmpanAKaHHe XiMiuyHaW poakmbli? Ky ximMiuHyro yiaciiBacihb
npaayjse Bagapoj y I'aTail praKIlbli?
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Cacmaijienne cnpasasdayvt ab npasedsernail paboue

Amnimpinie cmocabbl aTpbIMaHHA i 30ipaHHA Bagaponmy, AKimi
BbI KapwicTasaicsa. Hamauroiilne mpeiOop AJid aTpbIMaHHs i 30ipaH-
HS BaJapoAy 3 TJyMadyaJbHBIMI HaAmicami. AxapaKTapbI3yHiie
yJiaciiiBaciii Bajapony, ki BeI gacienaBaji. Cacrayie aamaBes-
HbIA YpayHeHHi paakibiii. ChapMmyaroiiiie BLIBAIbI.

IIpaekr

Hacnedasanne indvikamaphovLx
ynacuyigeacueil cokay 3 2apo0HinbL i azad

Hacnenyiitie ¥ mamaiiHix yMoBaX B3A0JIbHACIIL HEKaTOPbIX
adapbaBaHBIX COKAy BMSIHAIL CBOM KOJIep IIaj y3I3esdHHeM Kic-
JIOT.

Y axracmi ab’exkTay gaciaemaBaHHS Bbl MOJKalle BBIOpaIlb CO-
Ki rapomuiabel (0ypakoy abo ubIpBOHAKaYaHHAMW KAaITyCThI), COKi
dAaran (gapHinl, aKbIH a00 yapHamonHaii pabiner). [{ina rarara §
Ky0ak abo cmojak HaJille TPOIIKi COKYy i mapmaiilie ma sro Taki
K ab’éM pasBelseHara pacTBOPY BoIlaTHall KiciaTwl (cTajoBara
BOIIATY).

IIi smaumsaemnia Kojep coky? Sk xyTka rara anmObiBaeria?
Akia maciegaBaHBISA BaMi COK1 MOXXHAa BhIKapPhICTOYBAIlb ¥ AKAaCIIL
iHgpIKaTapay, Kab pacrmasHallb KiCJIOTHI?

Ilagsaninmeca BbIHIKaMi Balmara pgacjenaBaHHA 3 agHa-
KJacHiKaMi, HacTayHiKaM.



2

Paznsen |V

Bana

Y raTbIM pasgsene Bbl
nasHaémiuecs 3
Baflol — agHbIM 3
HaBaXKHeMLLbIX
p3ybiBay Ha 3AMIII.
IlaBepnaellecs ab sie
cacTase i 6yaose,
HaA3BblYaUHbIX
ynacuiBacusx i
KpyraBapoLe Bagbl Y
npbipoase

MpaBoobnagaTtens HapoaHas aceeTta
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Xmo eedae, 03e kpviHiya 6a0vl?
Morca, daoub se cHez abo 1vb0bL?

A moxca, 3-nad camail 3amui aHa 6’e
i gcim rHcovtyyé Ha naareye dae?

§ 23. Cacray, ¢pi3iuHbIfA i XiMi4YHbIA ynacuiBacLi Bagbl

Baga... I'stae cisioBa, raTae pa3ublBa VyBaxoA3inb y HaIla
JKBIIIE 3 MEePINbIX A3€H 3 AYyJIeHHS § cBelle i 37aeriia HaM 3ycim
3BBIUAMHBLIM, 3BBIKJLIM. AJHaK TIsTa caMae IliKaBae i camae
BasKHae poUYbIBa, fAKOe Mae JadvyblHeHHe Ja Yycdaro JKbeIBora i
He)KbIBOTA Ha Hallmai miaaHele. Kaji Bel xouarie OOJIBII JaBemall-
Ima mIpa PoOJII0 Bajabl § IIPBIPOA3e 1 ¥ JKBIIMI[I YajaBeKa, pas-
rienssie /Jadamaxk 5 y KaHIbl ByusOHara gamaMosKHiKa.

Cacmaiy manexysvl 8a0bL

Baga — rara ckimamanae paubiBa H,0 — axcim Bamapony.
HaBaiire OJrisksii masHaéMiMcA 3 TATBIM XiMIiUHBIM 3JyUYSHHEM.
Sx nr000e cKIamaHae paubIBa, AHO Xa-
paxTapbIs3yelilia AKacCHbIM i KOJbKaCHBIM
cacraBaM.

O BrmI K0 Begaerie, IIITO MaJIeKyJia BaJbl
CKJaJaelllia 3 TPOX aramMay — JABYX aTa-
May BajapoAy i agHaro arama Kicjaapony
H H (man. 70). AgHocHaA MaJieKyJasaApHasd Ma-

ca BaJbl poyHa:

Man. 70. Maganb mManeky’sbl M (H O) —2.-A (H) + A (O) _
T 2 - T T -
Banb! =2-1+16 =18.

Diziunvla jaacuisacui 6advl

Baga — ajnsiHae psubiBa, AKOe icHye Ha 3AMJI agHadacoBa ¥
TPOX arpsraTHBLIX CTaHAX — BaJKiM, IIBEPALIM i rasamagoOHBIM
(mam. 71).
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Man. 71. Tpbl arparatHbis CTaHbl Bafbl

IIper makaémaili ToMmepaTyphl Bajga yayasge caboii Bapn-
Kacipb 0e3 cmary i maxy. IIpsr Tamneparypel 100 °C ana Kimiipb
i yTBapae BamssaHy mapy. ¥ NBEpAbI cTaH (J€n) Baga Iepa-
xonsinp mpel TammepaTypbl 0 °C. ToHKi cioifi Bagsl He Mae
KO0JIePY, a IPHI Ar0 TayIIubIHiI OOJIBII 3a 2 M ssHA HaObIBae OJIaKiT-
Hae aaneHHe. Tamy 3saMJIi0 3 IPBIYLIHBI BAJIKal KOJbKACIT BaJbl
Has3bIBaIOI[b OJIaKiTHAN IJIaHeTai.
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= | Q| EBEE 5% | EE | 2 2 x
2 o] gER g 2 2 8 £ 2 3 2 B
=] - o " S 9 o & o & =i =g
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KOJIepy i maxy
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Man. 72. Kpbiraxog

Y azposneHHe aj 00JbINACIIL iHIIBIX PYbLIBAY Baja IPbI IIe-
paxojse ¥ IIBEPABI arparaTHLI CTAH He CIlicKaeIna, a, HaaJaBapor,
KPBIXY paciimbIpaeriiia. I'sTel (paKT 3’ayiideriiia IpbeIYbIHAK Taro,
mTo Jiex OOJBIN JIETKiI 3a Bamy i He ToHe ¥ €ii. MeHaBiTa Tamy
BaJaéMbl ITAUYBIHAIOIL 3aMApP3allhb 3 MaBEePXHi i psgka mpamsap-
3al0Ilb Ja camara AHa. I'sTa mpagyxinsde ri0eapb KbIXapoy PIK,
a3€ép i mopay. BacHoii g€ maubiHae pacTaBallb, i MbI 0aUBIM PIKi
3 IJIaBalouYbIMi KpeIirami (mas. 72).

AbGcanoTHA YBICTYIO Bany, AKas 0 He yTpbIMJIiBaja IpbIMe-
cell 1HIIBIX pdYbIBAy, MOYKHaA CYCTPAIlb TOJBKI ¥ XIMIiUHBIX
nabapaTopbisix. Bazma, 3 AKOW MBI CYTBhIKaeMcs y IIayCAO3€H-
HBIM JKBIIIi, yAYyJjasge caboil pacTBOPLI PO3HBIX paubiBay. Ha-
OPBIKJAM, yV BoJampaBoAHalli Baa3e 3ayceénbl YTPbLIMJIiBaoIilla
pacTBopanbisa coji. Kami moma BbI maraansime y JaiHiK, TO IIa-
0aubllle HA AT0 YHYTPAHBIX CIIEHKAX JKayTaBaTa-IIsphI HAJIET.
En yrBapaenma 3 coseil, akis yTpeIMiiBaionma ¥ BOAAIpaBOL-
Hay Bajg3e.

Axpamsa cojeil, y Bajas3e pacTBapawIllia po3Hblsa rasbl. Kaii
OIKJAHKY 3 XaJIomHall BaJoM 3-IIaJl KpaHa IIaMSACIIIb Yy IIEIIae
MecIla, TO IIpa3 HeHWKi uvac MOKHa 1mabaublllb Ha CIEeHKax
VHYTPBI HIKJISHKI MaJieHbKig OypOanki. ¥ ix yTpsIMJIiBaoIfma
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E ____—.'.-? Man. 73. bypbanki Ha cLeHKax LUKISHKI 3 Bafou

raspl, AKid BBLIyYaloIllla 3 BaJAbl IIPhI fde
HarpaBaHHI [Ja m©akKaéBail TaMOepaTyphl

w (man. 73). ¥V Bagse pacTBaparoIliia Takcama

1 MHOridg iHIIBIA BaJgKAacCIi.

XimiuHbla Jaacuisacui 6advl

Baga — pgacraTkoBa akThIyHae XimiuHae paubIiBa. IIpwl ma-
KaéBali ToMIepaTyphl i TBHIM OOJIBIII IIPHI HarpaBaHHI Baza pla-
rye 3 IIdparaM IIPOCTBIX 1 CKJIaJaHBLIX paublBay. Pasriensim He-
KaTopbIAd PI2aKIlbli, fAKifA XapaKTapbI3yIOINb XIMiUHBIA YJacIri-
BacIIi Bagbl.

Y3aemadszeanne eadvl 3 memaaami

IIpocThigd poUYBIBBEI MeTaJbl aApPO3HiBaOIIa IaMisK cadoit
ximiuHa#i aKThIYHAcCIO. 3 HamOoabml akTeIyHBIMI 3 ix (K, Na,
Ca i immi.) Bama OypHa p»sarye HaBaT IIPbI THaKaéBail ToMIlepa-
Typbl. Bo3bMeM HeBAJiKi, 3 rapoIlblHYy, KaBajauaK HaTPBIIO 1
ameciMm aro V Bagxy. IlIto »x mbl mabGaubiM? Harpswiii garusii-
Bl 32 Bajy i TaMy He IaTOHe. KH IepaTBapaelIia ¥y IIApbIK,
AKi 9HepriuHa, 3 «IIIBIIEHHEM», pyXaeIllla Ma IIaBepPXHi BajbI.
Ilaguac raTail poaKIbli KOMKHBI
aTaM HAaTPBIIO BBIIACHAE 3 MaJie- :
Kyael Baasl HOH ansim atam Ba- _."/
mapony i yrBapae paubiBa NaOH.
BriliecHeHbIA aTaMbl  BaJapoay i
3JyJaloIlla mamapHa i yTBapamoib |r
Maserkyabl Bagapoxy H,. BypoOau- d
Ki rarara rasy maginTypXoyBaroIlb
3H13y IIapbIK HATPHIIO i 3MyHIaIOIb \
daro «Oerubl» 1a Banse (mas. 74). .

2Na + 2H,0 = 2NaOH + H,T. Man. 74. Paakupisi Bagbl 3 HaTpblem




Takcama sHepriuma Bajga
paarye 3 AaKTBIYHBIM MeTaJlaM
KaJbllbleM, AKi mmagoOHa na Ha-
TPBIIO BRIIACHAE 3 se BaJapom
(mag. 75):

Ca + 2H,0 = Ca(OH), + H,T.

Aria x poubIBBI, aKpaMmsd
BaJlapoay, AaTpbIMJiBaMOIIA Y
3TBIX pIakIblaAxXx? Sk 0OauHa,
y cacTtay KoOKHara 3 ix yBaxo-
N3AIb aTaMbl METaJIly 1 T'PYIIbI
aramay OH. 3 Takimi paubl-
BaMi BBl ANIYD He cycTpakaJjica. SHBI agHocsAIIla Aa HoBara
JJIs Bac KJlaca CKJIaJlaHbIX PIUbIBaY, AKisd HasbIBaIOIIla aCHOBA-
mi. PacTBapasbHbBIA ¥ Bajide aCHOBBHI Malollb aryJjbHYIO Ha3By —
IIY0JIAYGI.

Baga ¥yzaemanseiiHiuae i 3 MeHII aKTBIYHBIMI MeTaJjaMi.
YcmomHine, MTo ¥ IPBICYTHACII BaAbl JacTaTKOBa XYTKa ipiKa-
BeIOIlh JKaJIe3HbIA BhIpaObI. A BoCh 3 TaKimi meranami, K 30Jia-
Ta, cepabpo, miaarmiHa, Bajga He palarye.

Baga poarye i ca ckjagaHbIMi paubIBaMi, HAIIPbIKJIAL 3 aKCi-
mami. Ik BaMm BAmoMa, aKCiAbl YTBaparIllla arTaMmaMi IByX Ximiu-
HBIX dJIeMeHTay, af3iH 3 AKiX — Kicaapopa. Hpyri ajeMeHT MoKka
OBII[b AK MeTaJlaM, TaK 1 HeMeTaJaM.

Man. 75. Paakupbis Bagbl 3 KasnbLbleM

Y3aemadsesanne eadvl 3 akcioami memaJay

Hacnaenyem ysaemansesHHe Bajabl 3 akcigam kaiabiibito CaO
(Heramramaii BamrHai). 3MecIliM raTae paubiBa ¥ (apdopaBbl
Ky0aK i HeBamiKimi mopibiami OyasemM mazaBallb Ja sro Bajay.
Msr mabaubiM, AK OypHa HOpalfgKae pPlaKIbld, y BBIHIKY SKOH
BBLIIyYaeIra mMmart 1enaars! (Maj. 76). IIpsl raThiM YyacTKa Baabl
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Bapa H,0
BapsaHas
napa
Herawianas -"'.':'_-,." [awaHas
BanHa _.,,_.' B BarnHa
CaO "= Ca(OH), -

Man. 76. Paakubls Bagbl 3 akcigam KanbLpblto

3aKinae i yTBapae mapy, SK IIPBI TralIisHHiI BorHiNIua Bagoi. Tamy
Ian3eHyl0 PIAKIILII0 XiMiKi Has3bIBaIOIb TallldHHEM BAIHBI, a se
npanykT Ca(OH), — ramanaii BamHaii:

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

I'stae paubiBa 3’ Ay Isgeriia acHOBal i agHOCIIIIIA 1a ITyoJavuay.

Cxema poakIibli Bagbl 3 aKciaM KaJbIIbII0 IPbIBEeJ3€HaA HAa
MaJIIOHKY 77.

ITamo6HBIM UBIHAM paarye Baja 3 aKCiZaMi HaTpBIIO i KaJiio.
IIpsl raThIM TakcaMa YyTBapalolilla pacTBapaJbHBIA ACHOBBI —
IIYO0JIaUbIL:

Na,O + H,0 = 2NaOH; K,O + H,0O = 2KOH.

99 9°¢

Man. 77. Cxema paakubli Bagbl 3 akcifam Kanbublio
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Bospm magpabss3Ha 3 acHOBaMi BbI ITa3dHaéMileca ¥ HACTYII-
HBIM maparpade.

@ Hacnegyewm, Ui y3aemaasenHidae Baga 3 akcigami Hemetanay. Kani

CTpyMeHb rasanago6bHara akcigy syrnapogy(lV) CO, (Byrnskicnara
rasy) HakipaBaub y Bagy, TO 4acTka Aro y én pacTtsopbiuua. PacTtBop,
AIKi yTBapblycs, y Oblue HasbiBaloLb radipasaHan Bagov. [agansim ga se
afiHy KpOMmo iHAbIKaTapy MeTbinapaHxy i ybadbiM, LUTO Aro Kornep
3MeHiyua 3 apaHXxaBara Ha 4YblpBOHbI. [3Ta, §K Bbl Y>XXO BepaeLle, cBef-
YbiUb Mpa HasyHacLub y pacTBOpPbI Kicnatbl. TakiM YblHaMm, Npbl pacTBapaHHI
y Baase akcigy syrnapogy(lV) yreapaeuua kicnara:

H20 + C02 = H2C03.

Bam yxo 3Haéma copmyna H,CO;.
YcrnomHile, sk HasbiBaella ratae paybiBa.

i
f,-'ﬁ'-“‘-:,

* P

MeTbIﬂapaH)K\@
L —

Baga posarye i 3 MHOrimi iHIIBIMiI paubIBaMi, ajie mpa raTa BbI
IaBemaerecsa Mpbl JaJeUITIbIM BBIBYUSHHI XiMii.

Bada — ximiuna axmoijHae pauviéa. IIpvr 36bluailHbLX
ymoeax AHA piaazye 3 HAUOONLbUL AKMBLYHbLMI Memaaami.
IIpadyxmami paakubvlii 3’AYaL0UUA pacmaeapaibHvls ACHOBbL
(wwonaust ) i 6adapoo.

YV evinixky ijjzaemadseanns eadvl 3 akcidami aKmMbuLHbLX
MemaJaay makcama Jmeaparnuyua pacmeapaJbHbli ACHOBbl
(wyonauwt ).
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MbiTaHHI | 3apaHHI

. AxapakTtapbI3yrile isiuHbIsg ynacuisacui Bagpl.

2. Ykaxblue npasifnbHblg agkasbl. BoimapsHHe Bapbl 3 naBepxHi pak, asép,
Mopay — raTa: a) XiMi4Hbl npaudc; 6) idivHbl npausc; B) MpblybiHA
yTBapaHHA BoGNakay; r) npblybiHa OaXKOXY.

3. Y KosbKi pasoy Masnekyna Bafgpbl UsDKoMLIAsa 3a Manekyny Bafjapogy i nar-
yanrasa 3a masnekyny kicnapogy?

4. Pasniybiue Macy Bafbl (Kr) y BallblM apraHiame, ycBfOOMiyLUbl, LUTO fie
MacaBasl [0ofs Y Lene YanaBeka cknagae y capsgHiM 63 %.

5. HekaTopblsa int03igHiCTbI NakassarLb A3iYHbl POKYC «rapaHHA Badbl». FHbI
Haba4Ha Kigawoub y Bafy KaBasadak Heukara Metany i Haba4Hbl ras, ki
npbl raTbiM Bblyyaeuua, 3arapaeuua. MNMagymanue npa cyTHacub ghokyca
i Javle agkasbl Ha HaCTYMHbIS NbITAHHI:

a) Akia meTanbl Bbl 6bl BblKapbiCTOyBani ana ratara dokyca? Cacrtayue
ypayHeHHi agnaBefHbIX paakublii;

6) npa ki ras ig3e raBopka y anicaHHi? Cactayue ypayHeHHe paakupli Aro
rapaHHa Y Kicrnapopase;

B) SKifl paybiBbl YTBapatouua y pacteopbl? [la fkora knaca 3y4sHHSAY sHbl
agHocsauua?

6. 3amsHiue MbiTanbHIK Ha opMynbl agnaeBefdHbIX paybiBay | paccrayue
KasailubleHTbl Y cxemax paakupblii, AKia aTpbiMarics:

a) K,O+? > KOH; 6)K+H,0O —>?

7. Haniwbiye ypayHeHHi XiMidHbIX p3akubii, Mpbl ganamMose fAKiX MOoXHa
3[3eNCcHiub HacTynHbIA nepayTBapaHHi: Ca —» CaO — Ca(OH),.

8. MNasHaémiywebica 3 [agatkam 5, pasnidbiue aryfnbHbl a6’éMm Bapgbl, SKi
cnaTpabilla Bawan cam’i Ha npausary cyTtak, ToigHsa. [panaHyiiue BapbisH-
Tbl 3KaHOMIi Bagpl ¥ Bac goma.

—h

§ 24. AcHOBbI fIK CKJlafiaHbll P34biBbl

3 mamapsaHATra maparpadga Bl gaBedaJicd, IIITO IIPHI y3ae-
Maa3esIHHI aKTBIVHBIX MeTaJjJay 1 iX akcizay 3 Bajgoull yTBapa-
IOIIa acHOBBI. I'aThIA 3JIyUSHHI He HaJeKallb Hi Ja agHaro 3
BAJOMBIX BaM KJiacay paubIBay — akcigmay, coJsieii abo KicJor.

IIpagyxkThl V3aemans3essHHsS Balbl 3 aKcigaMi HasbIBAIOIIlA
rizparami akcigay abo rigpakcigzami. ¥ 3pyYHBIM IJIs 3allaMiHaH-
HsI BepIIaBaHbIM BbIpas3e I'aTa I'yUbIb TaK:

BajJla «Tigpa» ILJIIOC «aKcim» — pasam Oynase «Tigpaxcim»!
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Tamy acaEoBsl NaOH i Ca(OH), HaswsIiBaronp agmaBeqHa rigpak-
Ci HATPBIIO 1 TiApaKcii KaJabIbIIo.

Y maszBax rigpakxcigay merajsay, AKisg Maoolb IepaMeHHYIO
BaJIeHTHACIb, IHA YKasBaeIllla PhIMCKiMi Jiubami macjis Has3BbI
merany. Hanpeikaan, Cu(OH), — rigpakcig measi(Il) i CuOH —
rizpakcig mensi(I).

ArynpHall peicaii ycix acHoy 3’Ayiderina Toe, IIITO ¥ iX cac-
Tay yBaxonsdalb araMbl MeTasay i rpynbl OH, akis HaswIBaroIa
rizpakcarpynami.

ACHOBbI — CKnapgaHbIsi pa4biBbl, ¥ cacTtay fIKiX yBaxo[3siub atambl
mertanay i rigpakcarpyn.

BamentHacup rpynbst OH s3aycénnr poyua I. Tamy ¥ dopmyaax
acuoy Koabkachpb rpyn OH JikaBa poyHa BajieHTHACIi MeTasy.

Hanpeikaan, KaJjai BajgeHTHacnb arama wMendi Cu  poy-
Ha II, To ¢dopmysna anmmaBegHal acHOBBI YTphIMJiIBae 2 Tpy-
nbi OH: Cu(OH),. Ilakosbki BajieHTHacHb aTama xajgeza Fe
poyHa III, dopmysna agnaBemuait acHoBbl — Fe(OH)y. Ilsamep BBI
MOJKalle maTJIyMayvbllb, uaMy ¥ opmysax acaoy NaOH i Ca(OH),
koabkacipk rpyn OH poyura agmasemna 1 i 2.

Hama:xka spasymelb, IITO V J000OH acHOBe BaJIeHTHACIIb
Merany poyHa Kojabkacii rpyn OH y saro ¢opmyne. Tamy, Ha-
npuikjgan, v acaose Fe(OH), BasenTHacip kajmesa poyHa II, a ¥
Al(OH); BanenTHacip anxominio poyaa III.

Bossmtacip acHOY y Bajse He pacTBapaeria — raTa HepacT-
BapasibHbIsl aCHOBbI. PacTBapasnbHbisi Y Bag3e acHOBbI Ha3bIBAIOIIIIA
nryoJiagyami.

ITyonauwt

BrisHaubIllh, IIi agHOCIIIIAa acHOBa Ja ITYoJaday, MOXKHa IIa
TabJiIbI pacTBapajibHACIIL, AKad pasMeIlrdyaHa y Kabimeme ximii.
IIpeIicyTHACIIH pacTBapaJIbHBIX ¥ Baji3e acHOY (Irdyosiauay) BbISHA-
yaerlia Ia sMeHe KoJiepy iHAbIKaTapay.
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HeBsanikyo KoJbKacip Ima-
paImKy rigpakcigy KaJbIIbIIO A
Ca(OH), yHsCEéEM Yy IIKJISIH-
Ky 3 BaJou 1 mepamsAiiaeM
cymechb. Ilacimsa apgcroiiBaHHA =—=r
yTBapaeriia mpaspbICThl PacT-
BOP, SIKi HaJI’éM y A3Be mIpadip-

Ki. ¥ mepuryro 3 ix magansim ]
HeKaJbKi KpOIleJib iHJIbIKATa- L._:j g
Py MeTbLIapaHKy, AKi aapasy
JK 3MEHiIlb KoJIep Ha KOy THI.
Y nmpyryoo mpabipKy aazansim
Tpoxi JaKMyCy, i é™ aq)apﬁy- Man. 78. Konep geHondTaneiHy y
erma ¥ cimi Kosep. pacTBOpbI LUYOonaYbl

AxKpaMsa BAZOMBIX BaM JIAKMYCY i MeTbLIapaH:Ky, 3 TraTai
MATAll MOKHA BBIKAPBICTOYBAIlh AIMUYD ans3iH imabikaTtap — e-
Hos(prasein. Y Baase abo § pacTBopax KicJaoT €H O0SCKOJIEPHBI,
ajie ¥ pacTBopax ImuoJjaday adapboyBaeria ¥ MaJiHaBbI KoJep
(maun. 78).

KoJsep HayiBaskHEMNILIX iHABIKATaApay y pacTBopax ImuoJiayuay
MIPBLIBEIBEHBI ¥ Ta0 il bl 8.

NaOH ®deHondTaneix

Ta6uamima 8. Koxep inasikaTapay y Baase
i ¥ pacTBopax mruosavay

Innpeika- YHiBepcaabHAT
TapsI MerTsbL1- Denog- .
Jlakmyc . iHABIKaTapHAA
apaHK (pranein Hamepa
PaubIBBI p
hiare apau HAMa
Baga p adapboVyKi JKOYThI
TaBBI JKaBBI
(6sICKOJIEPHBI)
IMTuyonau cinmi KOV THI MaJTiHaBBI cinmi




‘9@ 146 Bapa

llaBaiille Ha NOpPaKTBLIIbI IepakKaHaeMcsd Y TbIM, INTO HadAy-
HacIlpb ITYoJaday y pacTBOpax MOKHA JaKasallb IPbI AamaMo3e
iHabIKaTapay. MarusiMaclb BbIAYJIAIS IITU0JaUYbl BeJbM1 BasKHaAA
Tamy, IITO AHBI YAVJIAIONL caboil eqKis paubIBHI i JaBOJIi vacTa
cycTpakamIllla He ToJbKi ¥ JadapaTopsli, aje i ¥ ObIIe.

JlaGapaTopHsI mocaen S
Y303eanne wuwonauayj na indvikamapot

IlpaBangsém Halia macjemaBaHHe ¥ TPoxX IIpadipkax, y KOMK-
HYIO 3 AKiX HaJITHI pacTBOP riApakKciay HaTpbIO (a00 iHIIan 1IJo-
Jaubl). ¥ mepiryio npabipky mamansim 1—2 Kporai Jjakmycy, y
IPYTYI0 — CTOJIBKI K MeThILIapaHKy, a ¥ TPaIioo — (eHoadTra-
aeiny. IIITo amoOwniBaemia? IlapayHaiille KoJiep aTpbIMAHBIX pac-
TBOpay 3 KoJiepaM iHABIKaTapay y BOIHBIX pacTBopax. 3pabire
BBIBAJ IIpa y3/3eAHHE ITUoJauay Ha iHAbBIKATaphI.

Mepbt 3acuapozi npvl paboue 3 B00HbLMI PACME0OPAMI WHOLAYLAT

BomHbIsT pacTBOpBI ImIUoJsiavay 3 AYIAONIa eOKiMi, BBIBBI-
BAIOI[h AlIEKi CKYPHI i CIiBicThIX, a TaKcaMa pa30ypamib TKaHIHY.
Tamy mpbl pabore 3 imi maTpsOHa masOAaraihb ImamagaHHA KpOo-
eJib PacCTBOPY ¥ BOUBI, HA CKYpYy IIi BommpaTky. lad npaayxijgeH-
HA IIKOAHAra Y3a3esdHHA ITJYojaday KapbICTAIOIIla axXOVHBIMI
arkyJsapami, rymMaBeIMi majgbuaTkami i xamarami. Kaii pactBop
ITY0JIAYLI YCE 2K Tpaliy Ha cKypy abo ¥ Boubl, HeaOXomHA agpasy
IpaMbIllb T'9Tae MecIla BAJIKal KOJIbKACI[I0 XaJIogHall Baabl, a
IIOTHIM — pacTBOpaM OOpHAa# KicjaThl 3 alTAUKI.

AcHO08bL — CKAA0AHBLA PIUBLLELL, I cacmal AKiX Yyeaxod3aub
amambl memaJaay i ziopaxcazpyn.

AcHo8bL 03ena4ua Ha HepacmeapaibHbli i pacmeapaibHbli
U 8adse (wuosaywt ).

Pacmeopust wyonauay 3mMananyb Koaep indvikamapay.
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MbiTaHHI i 3apaHHI

—h

. 3 fAKix Yacuiu cknagaroLLla acHOBbI?

2. 3 npanaHaBaHbIX HasdBay pa3dybiBay: rigpakcig HaTpbllo, a30THaa KicnaTta,
akcig cepebl (VI), Baga, rigpakcig, kanito — Bblbepbile Ha3Bbl TbIX p3ybiBay,
SIKi MOXHa BbISBiLUb MNpbl Aanamo3e dpeHondraneiHy.

3. 3 npanaHaBaHara woapara Bblbepbiue ¢opmynbl acHoy: NaCl, NaOH,
H,SO,, Fe(OH),, KNO;, CuO, KOH, Fe,O;.

4. V qaki konep i yamy adhapbyeuua nakmyc y pacteopax, fKifg aTpbiMarouua
npbl YHACEHHI ¥ Bafy HaACTynHbIX padbiBay: Ca0, K,07?

5. lMpbl y3aeMan3esHHi fKix paybiBay 3 Bagow yTeapaeuua acHosa Ca(OH),?
Cacrayue ypayHeHHi agnaBeHbIX p3akubii.

6. CacTtayue chopmysbl acHoy, sKia agnaeagarolb HacTynHeIM akcigam: Fe,O,,
K,0, CaO.

7. Yamy poyHa BaneHTHacub MeTany Y HacTynHbix acHoax: CuOH, Al(OH),,
Fe(OH),?

8. Macasasi gons rigpakcigy HaTpbllo ¥ Aro Cymeci 3 rigpakcigam Kanbuplo

poyHa 15 %. Pasnidbile macy ratanm cyMeci, y KO mMaca rigpakcigy Kasb-

ublto poyHa 170 r.

Hdamawni axcnepotmenm

; AnHoll 3 yjaaciiiBacieil 1mdosauay 3’Ayisderia Toe, IITO iX
PacTBOPHI CIi3Kisg ab0 «MBLIBHBIA» Ha AOTHIK. BEI Bemaelie, IIITO
nmago0Hail yJacIiBacIio BaJIOZAIOIbL PaCTBOPHLI IIpaJibHAra Ia-
paimky i mbplaa. AJse IIi 3HAUYBIIL I'9TA, IITO ¥ iX yTPBIMJIiBaeIia
IIyoJIau?

Ilist mpaBAa3eHHA nacjefaBaHHA MAaAPbIXTyeM Y A3BIOX IIacy-
JI3iHaX pacTBOpPHI IIpajbHAara mapaiiky i Mbljia. ¥ AKacIli gamarli-
HATa iHABIKATAPy KapbICTaMIlecsd cOKaM YapHII[ abo YapHAaIJIOMN-
Hayi palOiHbI, IIi BapsHHeM 3 uapHin. Ix adapboyka smaHseIa
TakcaMma, AK y Jakmycy. [lagaiie ga pactTBopay MblLia i mpajibHa-
ra Imapaliky HeKaJbKi KpomeJyib COKY IIi pacTBopy BapasHHA. IIITo
BbI Hazipaemne? IIpa 1mITo cBemguallb BBIHiIKi BaIllbIX 9KCIEPLIMEH-
ray? Packakbile mpa ix y kJjace. Ilagkam mardybIMa, IIITO BbI
MOJKalle IpallaHaBallb CBOM BapbIAHT BBIAYVJIEHHSA IIIUoJaday.
Mewnagira aki?
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§ 25. Paakubia HeuTpanisaubli

3MeHa KOJepy iHAbIKaTapay CBEIUbIIbL IIpa HadyHAaCIb Y
pacTBOpbl KicaarTbel abo 1ryosaubl. HampbeIKaam, JakMyc api-
HOJbKaBa «ubIpBaHee» ¥ pactBopax HCl, H,SO,, HNO;. I'sta
3HAYBIIb, IITO I'd3THII PACTBOPHI MaMOOHBLIA IIaMiXK caboOM amgHOM
CcBaél yJacIiiBacIijo, MeHaBiTa TBIM, IIITO iX acApoaa3e Kicjae.
MerbL1apas:k agHOJbKaBa adapOoyBaemniia y KOYTBHI KoOJIep Y
pactBopax mmuogauay KOH, NaOH, Ca(OH),. I'sta cBemgubIib
a0 TBIM, IIITO PAcTBOPBI yCix ITUOJauay TaKcaMa BaJOAalOIlhb
aryJpHay yJjacliBaciio — ix acapoanse muosgauyHae. Kaiai x
Y pacTBOPBI HAMA Hi KicjaTbhl, Hi aCHOBBI, TO KaKyIlb, IIITO AT0
acapoansze HenTpaasHae. I'aThl TOpMiH MMaxonsillk aja rpedyacka-
ra cJoBa «HeHTap», IIITO 3HAUBLIIL «HiI TOH, Hi aApyri». Koiep
caMbIX Ba)KHBIX 1HABIKAaTapay y PO3HBIM acAPOAA3i IPbIBEI3eHbI
yrTabaimer 9.

Tao6aima 9. Koaep inasikaTapay y po3HbIM acapoaasi

Inppika-
Tapsbl
YHiBepcajJbHas
MeTtsL1- Pdenor- . p
Jlakmyc . iHaBIKaTapHASA
apaHIK draaein
namepa
Acsaponase
HAMa
HeitiTpanb- . adapboyki .
p dianseraBbl apaHKaBbI dapboy JKOYTHL
Hae (6sackomep-
HBI)
HAMA
. adapboyki
Kicnae YLIPBOHBI YBIPBOHBI YBIPBOHBI
(6sicKoIIEP-
HBI)
ITuosmaunae cimi JKOYThI MaJIliHaBbI cimi
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Paaxuvia Helimpaaizaubli

Boch BBI §:KO Bemaelie, IIITO acapoOIa3e PpacTBOpay TaKix
paursiBay, sk KOH, NaOH, Ca(OH),, 3’ayaserniia mr4ojauHbIM,
a acapopanse pacrsopay HCl, H,SO,, HNO; — xicasmv. IIITo
anbynaseria, Kai MbI 3MAIIaeM PacTBOP IITYOJAYBLI 3 PACTBOPaAM
KicaaTei? fAkim Oyase acsapoanse aTpbIMaHara pacTBopy?

IIpaBaAnzém HeBAJNiKi sKcmepbIMeHT (MaJy. 79). ¥V IMIKJIAHKY 3
pactBopam 1muosaubl NaOH nmamansim 1—2 Kpomui denHos(pTa-
Jeiny. ¥ agmaBemHacIli 3 gaHbIMiI Tabainsr 8 genosdranein y
pacTBOpPHI IUoJaubl adapOyeriia ¥ MaJJiHaBbl KOJep, TaMy IITO
acsapoaa3e raTara pPacTBOPY ITUOJIadyHae. 3aThIM y INKJISHKY 3
adapbaBaHBIM pacTBOpPaM MAaCTyIIOBa, MAaJIEHbKiMi ITOPIIBISIMI,
oyasem paiaiBamnb caaauayio kiciaatry HCL. Ilacaa paGayiaenHa
KOKHAall HOPIIBIi KicJaThl pacTBOP y IIKJIAHIEI OyI3eM IIepaMerrr-
Ballb IIKJAHOU IIaJJauKai.

XyTKa MBI TabaubIM, IITO 3 IAraM JaJdyusHSA KicaaTbl iHTIH-
ciyHacub agapOoyKi pacTBOpy V IIKJIAHIBI cjaabee. fIma poobiir-
ma ycé OoJibIll OJIAKJIA i HapaIlle 3HiKae 3yciM — pacTBOP
majgkaMm pobimia O0ACKoJIepHBIM. I'sTa CBEAUBIIIL IIpa TOe, IITO
acsapoaas3e aTpbIMaHara pacTBOPY HeWTpaJbHae. MoikHa Ka-
3aIlb, IIITO KicjaTa HeWTpaJdizaBajia mryoJsad. Tamy psaKIIbIIO

,.':'-“-1rHCI % . &E
Bl. BU _ o |
- \ {

Man. 79. Paakubif HerTpanizaubli LW4onaYbl Kicnatomn
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maMisk pacrBapajbHall acHOBau (mruoJsiauuy) i Kicaaroit, aAKasa
BA3e Ja YTBAp9HHSA HeUTpaJibHAra pacTBOpPY, HAa3LIBAIOIIL PIaK-
OBIAN HerTpaJsisallbli:

NaOH + HCI = NaCl + H,0.

Sk OauHa 3 ypayHeHHs, V BBIHIKY TaKOH PlaKIlbli yTBaparoil-
1la HOBBIA PAYBIBHI — COJIb i Baja.

Paakybiss HedTpanisaubli — rata paakubisi namix acHoBau i
KicnaTto#, y BbIHIKY IKOW yTBaparoyya coJsib i Baga.

VY pa3akubli HenmTpanisaubli 3 Kicnorami ycTynarwub He TONbKi LUYO-
na4bl, ane i HepacTBapalbHbIsi aCHOBbI:

Mg(OH), + 2HNO, = Mg(NO,), + 2H,0.

Ila dxora ThINy pYaKIbId aJHOCIIIIA PpdYaKIbld HeUTpaJIi-
3anbli? 3BApHIiIE VyBary, IITO Yy T9TYI0 PYaKIBII0 YCTYIAIOIb
JBa CKJIQJaHbIA POSYBIBBI — acHOBa 1 Kiciata. AcHoBa CKJa-
JaeIa 3 araMay MeTaJly i rigpakcarpym, a Kiciaara — 3 arTa-
May Bajapoay i KicjorHara acratky. Ilaguac ximiumaii paak-
IbIi TOTBHIA CKJAQLaHBIA PIUBIBEI aOMeHbLBAIOIIIAa CcBaimi cac-
rayHbIMi uvacTkami (masi. 80). ¥ BBIHiIKYy raTara yTBaparoIiia
IBA HOBBLIS CKJIQHAHBIA POUYBLIBHI (OPAAYKTHI PIaKIlbli). Y am-
HbIM 3 ix (NaCl) aram merany Na akasBaeliiia 3Jy4aHbIM 3 Kic-

@9 D — @D +.2
4

AbMeH

Man. 80. Cxema paakubli HelTpanizaupli
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gotubeIM acratkam Cl. ¥V gpyrim mpaaykile psakIibli — Bazse
(H,O a6o HOH) aram H sinyuans 3 rpynait OH. Psakiperi Takora
TBIIIY HA3bIBAIOI[b PIAKIILIAMI aOMeHy.

Psakybisimi abmeHy Ha3biBaloyLa pa3akubli namix cknagaHbiMi
payYbiBami, y BbIHIKY 5IKiX SiHbI abMeHbBaroyya cBaimi cactayHbIMi
yactkami.

Hanprikaan, y mnpaipce HeHTpasisambli cepHal KicjaThbl
rizpaxcigam KaJjiio paubIBbI TaKcaMa aOMeHbBAIOIIlA cacTayHBIMI
yacTKaMmi:

H,SO0, + 2KOH = K,S0, + 2H,0.

Axr 1 ¥ manapsaHiM OpbIKJIan3e, V BBIHIKY Jaf3eHail poaKIlbli 3
IBYX CKJIQJAHBIX PIYbIBAY (CcepHall KicJsiaThel i rigpakcigy Kasriio)
yTBapalolila ABa HOBBIA CKJAJAHBIA PIYBIBEI (COJb CyJab(dar
KaJito i Baga). Cosb i Bagma 3’AyiAroIila IIPagyKTaMi paaKIIbId
HelTpaJisanpli 3 ya3ejJaM MHOTIX 1HHIBIX KicjaoT i acHoy. Ilagy-
MaWIe, KOJbKiI poaKIblii HeHTpaJisalbli BBl Marji 0 mpaBeciri,
MaYbl PACTBOPHI YATHIPOX KicyoT i yaTeipox acHoy. KoabKi co-
JIell IpBI TATHIM MAarJio 6 yTBapsIa?

YV pa3akublax abMeHy MOoryub yasesibHidaub He TONbKi KicnoTbl i

w4onaybl, ane i iHWbIA cknagaHbig paYbiBbl. [Ja ratara Tbiny paak-
Ubl afgHocdAULa, Hanpblknag, plakubli conen 3 Kicnotami, conen 3
conami, akcigay metanay 3 Kicnortami i iHW. Hanpbiknag;

3C3C|2 + 2N33PO4 = Ca3(PO4)2~L+ 6NaC|.

3 MHOCTBaM iHWbIX p3akubii abMeHy Bbl NasHaémiuecs nag4ac ga-
neviiara BbIBYY3HHS XiMii.

Poaxkneli abmeHy mnacrasgHHa IIpaldgKaiolb Yy OPbIPoa3e i
HIBIPOKA BBIKAPBICTOYBAIOIIa V MIpPaKThIUHAW A3eMHAacCIl [IJsd
aTpbIMaHHSA KicJIOT, cojieli, aCHOY 1 IHIIBIX paubIBay.
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VY psmine pamT abaryabHiM HaIIbIa Belbl a0 ThIIax XiMiuHBIX
pPaKIIbIil, ITpa AKiA BBl Jas3HAJICA Ha IIpalAry HaBydaJbHara ro-
na. Indapmanpia npa ix npeiBenseHa ¥ Tabaimer 10.

Tab6mima 10. TeImbl XiMiYHBIX PIAKIIBIH

TsIn praKubIi Cxema IIpsikaan
Prakiipia 3sryusHHA Mau. 40, 59, 42, 77 | 2Cu + 0,=2Cu0O
Praknpia packaaganua | Mai. 41 CaCO; = CaO + CO,T
Poakinpia samamusauaa | Mam. 61, 68 Zn + 2HCI = ZnCl, + H,T
Poaknnia abmeny Maui. 80 NaOH + HCl = NaCl + H,0O

Psaxuyvia namisx acnosalil i kicaamoil, iy 8blHIKY AKOUL ymea-
pawnuua conv i 6a0a, HA3bl8ACUUA PIAKUBLAL Hellmpai3aubli.

Poaxyvia abmeny — paaxKuybiia naAmid CKAAOAHbLMI pPIUbL-
eami, Yy BblHIKY AKOU AHbL AOMEHLEANUUA CEAIMI CACMAHbL-
Miyacmrami.

MbiTaHHI | 3apgaHHiI

1. lMNpbiBAA3iLe a3Ha4Y3aHHE paaKkupli HerTpanisaubli. MNatnymadue fe cyTHacLb
cBaimi cnosami.

2. Y Tpox npabipkax 3Haxogssuua pacTteopbl paybieay: CaCl,, HCI, Ca(OH),.
7k MOXHa agpo3Hilub OaA3eHbla pacTBOpbI?

3. 3aniwbiue dopmynbl OBYX paybiBay, SKiA MOXHA BblKapbicTaub Ons
HeuTpani3aubli rigpakcigy kanito y BOAHbIM pacTBOpbI.

4. NapseHbl paybiebl: HCI, H,SO,, KOH, Ca(OH),. Cactayue ypayHeHHi ycix
MarybIMbIX pP3akubli HenTpanisaubli namMiX raTbiMi paybiBami. Hazasiue
NpagyKTbl raTbIX PaaKLUbIN.

5. Cacrayue ypayHeHHi paakupli, SKig npauskaloub npbl HeWTpanisaubli Xio-
paBafjapogHam Kicnatol acHoy, skiM agnaessgatoub akcigel CaO, K,0.

6. KicnoTHacup acapognss y CcTpayHiky 4YanaeBeka abymoyneHa Bblpatam
cansHan KicnaTtel. Kani sie Kombkaclb Yy CTpayHiKky npa3mepHas, Ha-
CTae CTaH naBblllaHan KicrnoTHacLi cTpayHikaBara COky. Y BbIHIKY raTa-
ra moryub 3’BiUUa NakoTa, BaHiTbl, 601, NnapyLwaHHe paboTbl CTpayHika.
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Y TaKix Bblnagkax ypadbl Yacta pasupb KapbicTauua npanapatam «Anva-
renb», y cactaee sikora €cupb rigpakcigbl MarHito i anoMmiHito.

a) Cactayue dhopmynbl YKazaHbix rigpakcigay.

6) 3aniwbiue YpayHeHHi paakubl raTbiX paybiBay 3 cansHan KicnaTow.

B) Hasasiue npagyKTbl paakubii.

r) Ykaxbiue TbiMbl AaA3€HbIX pPaaKkublii.

7. Y4BiM, LUTO BaM BblOAA3€Hbl P3ybiBbl: LbIHK, akcig KasbLpbllo, cansHas
Kicnata, rigpakcig HaTtpbito, Baga, deHondTaneiH. Konbki paakubli Mo-
Xa apbbluua namik raTbiMi padbiBami? CacTtayue agnaBefHblsl XiMiYHbIS
ypayHeHHi, ykaxsbllue TbiNbl paakubIi i Ha3aBsiue iX npagyKTbl.

Hdamawni axcnepotmenm
@ Pamell BBl [gacjefaBajii HaAYHACIHL IMYOJAYBl ¥ PACTBOPHI

MbLJIa IIa 3MeHe KOJiepy AamalnHAra iHabikaTtapy. Ilayrapsbiie
T9THI JOCJIEN, a macjisa adapOoyKi pacTBopy ¥ ciHi KoJiep mamaBaii-
Ile HeBSJIIKiMi mMopIbIsIMi cTajoBBI BOIlAT Aa 3 AYJeHHS IPbIMET
poakneli. IIlTo rara 3a mpeiMeThbl? PacKasKbIlle mpa BaIllblsg Ha-
3ipaHHi i BRIBaAbI Ha YPOKY Ximii.

IIpakTerunas pabdora 4

Piaxyvia Heimpani3ayvli

M»sTa pabOoThl: 3amamaBallb i abaryJbHiIlb CBeIKi mpa
yJaciiBacIiii KicJoT i acHOY, BBIKaHAIlb SKCIEPBLIMEHT, KapbIC-
TalubICA BeJaMi IIpa plaKIlbli HeHTpaJsisalbli.

Pacnasnasanne pauvleal)

Y agHOI 3 A3BIOX BBIJAA3€HBIX BaM IIpabipak 3Haxomasimiia
pacTBOp ITUoJiaubl (TigApakKcigy HaTpPbBIO), a ¥ APyroi — cajadHad
Kicaara. Pacmasmaiilie raThlsi pacTBOPLI IPhI JallaMo3e iHIbIKa-
Tapay MeThLIapaH:Ky abo JakMycy.

BuisyusHnne paakubvli Heumpaai3aybli

1) He#iTpanisyiilie BBIAYJIEHYI0 BaMi KicjaTy pacTBopam
rigpakciny HaTpbIIO, AKi 3HaXoA3imia y Apyroir mpadipiibl.
(PacTBOp 1Mryosiaubl MpBLIiBaiille acIApPOKHA, HEBAJNiIKiMi mop-
IbIAAMi, TacTagHHA 3JIETKY YCTPACBalOUbI IIPabipKy.)
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2) V usicTyio npabipky Hasmime 1—2 cM® pacTBOpy rimpakci-
Iy HaTpBIIO i mamaime ga Aro 1—2 Kpomyi pacTBopy (eHOJI-
(drameiny. Apnsmaune 3’ayieHHe MajiHaBail adapOoyki. Heii-
TpaJisyiiIe I1yojiau pacTBopaM cepHail KicJjaThl.

Cacmaijienne cnpasasdayvt ab npasedsernail paboue

Cacrayie ypayHeHHi paaKIblii HelTpaJisanbli, AKid BbI IIpa-
BOJ3iji, Hasasile NpagyKThl paakibiii. ChapMyaroiiie BLIBAIbI.

§ 26. AxoBa HaBaKoOJibHara acApoanss

MbvL HagyybLaica 1éMaub Y nagempuvl 4K NMYULKI.
MbL HagyybLLica naasayb nad 8adoil sk pulOvl.
Ham awius 3acmanocsa Ha8yublyla Hollyb HA SAMIL AK JLI003SM.

. Hapan

Hamra :xbIImé HepaspblyHa 3BsA3aHa 3 HaBaKOJbHAW IIPBIPO-
mam, 0e3 AKOM HaM HiAK He alOwIiciics. IIpeIipoma mae uamaBeky
ycé HeaOXomHae IJA KBIIISA: IIaBeTpa AJIsS AbIXaHHSA, COHEUHae
IAIJIO 1 CBATJO, €KYy i Baay, KapbICHbIA BBIKAIIHi, MATAPbIAJIBI
I OymayHinTBa i BRITBOpYACIIL aA3eHHs, M30JIi, MaIIIbIH.

Ha :xanpb, ga raTeIX mapoy HPBIPOABI JIIOA31 He 3ayCEéanl cTa-
BAmma OepakaiBa. [aa OymayHinTBa 1 anAMJIeHHA KbLI-
Js, MaIlIbIPAHHSA ceJibcKaracmajapublx 3AMeJb 1 ceHakalay,
BBITBOPUYACII mamepbl i M20Ji 3Himruarwrmia Jsackl. TpaHcmaprT i
IPaMBbICJOBLIS IIPAAIIPLIEMCTBEI, HepaIllbldHaJbHae KapbICTaHHE
ximikarami ¥ ceabcKail racmagapibl 3a0pyaAsKBaioilb Baay, IIaBe-
Tpa, riaedy. Yce raTa HaHOCiIh HaBaAKOJbHAMY acsapPOAI310 3HAUHYIO
IIKOY i THIM caMbIM 3HiKae AKacIlb yajaBedara KbIIIda. Tamy
axoBa IIPBIPOABI — aJHa 3 3ajau, AKad cTaillb Iepaj yciM udaJa-
BeIITBaM, i aJI3iH 3 aCHOYHBLIX a0aBsa3Kay KOsKHara uaJjaBeKa.

Axosa sadaémayy

3 pocTaM KOJBKACIII HaceJbHIiITBA 3AMJI 1 maBesriusHHEM
ab’émy BbIpaOJisieMail mpaMbICJIOBAM 1 ceJibcKaracmagapuai mpa-
IVKIIBIL VoKbIBaHHE BaAbl 3HAUHA y3pacrae. Tamy HeabxomHa KJa-
mariniia 1mpa 3axaBaHHEe ITPBIPOJHBIX KPBIHIIL UbICTall Bajbl.
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Kaii ¥ mecnpl BBITIAA3eHHA AaXKIKy ab0 cHery § aTMacqepsl
VTPBIMJIIBAIOI[IIa IIBLI I[1 MIKOAHBIA aAXOAbl IIpaAlpbieMcTBAY i
TpaHcuapTy (aKCiZbl cephl i a30Ty), TO AHBI IIATJIBIHAIOIIIIA BaIOM.
Baga ObImfiam mpamMbIBae, YBICIIIITh IIaBeTpa. Bbl HamsyHa 3ayBa-
JKaJli, K JIETKa JbIXallb IIacJasd JasKIKY.

IIpbrubiHaii  3a0py:KBaHHS BaJaéMay PO3HBIMI IITKOA-
HBIMi poubIBaMi 3’AYaAIONIIA ¥ TBIM JIKY 1 CIEKaBBbIA BOJBI
IIPaMBICJIOBBIX 1 ceJibcKaracumajapublx mnmpagnpeiemctBay. IIkom-
HbBIS PAYBIBLI, AKifA ¥ iX yTpPhIMJIiBaOIIla, Malagalolb Y IIPLIPOI-
HBIS BaJa€éMbl, a IMOThIM — Yy IIITHYIO BaJy NpPhl de HAAKacHam
QUBICTIIHI.

IIxonHBIS PoUBIBBEI AKa3BaIOIlh 3TyOHBI VIJIBIY HaA Yce KBIBbISA
apraHi3aMbl BajlaémMay, IIITO MOXKa BecIli Ja ix 3HiKHeHHA. Ta-
My mpabJjemMa axoBBI BajaéMay — TIaTa HalBaKHeHIas 3ama-
ya. [[;14 axoBBI BajaémMay aj HNIKOAHBIX aaxoAay Ha Ipalyoublx
IIPaAMBICJIOBBIX ITPAAIPLIEMCTBAX YCTAJNEYBAIOIbh CiCTOMBI aUbICT-
Ki aJ IDKOZHBIX PAUYLIBAYy CIIéKaBbIX BoA. HOBBIA mpaamnpbiem-
CTBBI MPAEKTYMIIa 3 yJiKaM HeaOXOIHACIIi adybICTKi BBIKApBIC-
TaHal Baabl. {14 axoBBI BajlaéMay aj mamagaHHA ¥ iX TaKCIUHBIX
paubIBay HeaOXOJHA IIpPaBijibHA YKBIBAIlb MiHEepaJIbHBLIA YTHAEH-
Hi 1 XiMiUHBIA IIP3TapaThl, AKiA BIKapPhICTOYBAIOIIA § ceJbCcKal
racmaaapiibl.

Axosa ammacgepol

Ha srapanHe pO3HBIX Bi-
may maJiiBa pacxonyeriiia Bs-
Jikasg KoJbKaclb Kicjaapo-
ny. Tak, Ha mpamary amgHoO
raas3iHbl IAJETY PIaKThIYHBI
camayér (maJs. 81) pacxoxmye
KOJIbKAacCIlb Kicimaponay, sAkas
BbIpabisernma 1 ra Jecy 3a

MecCHdIr,. Man. 81. Y3nét paakTblyHara camanéra
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Man. 82. Cmor Hap ropagam

Haii6onbinn HecHIphIAJIBHBIMI HaCTyICTBaMi 3rapaHHA IaJriBa
3’ AYJISAIONIa CMOT, KiCJIOTHBIS JaKAKbI i TaK 3BaHBI «IIaPHiIKOBBI
a(heKT».

Cmor — raTa TyMaH, AKi 3MeIIaHbl 3 ObLJIaM 1 caan
(mas. 82) i yTpeIMiIiBae IpagyKThI y3aeMaA3esaHHA aKcizay cepshl
1 azoTy 3 BagoM.

KicnorHbIa maskaskbl 3BA3aHBLI 3 THIM, IIITO JasKAKaBas Baga
3paAKy ObIBae OOJIBINI KicJyiail, UbIM 3BbIUAliHAsSA, TaMy IIITO Yy €
VTpBIMJIiBalOIIa KicJaoThel. SIHBI yTBaparoIla nphbl y3aeMaa3esdH-
Hi HEeKaToOpbIX 3JyusHHAY cepbl i asory (SO,1 NO,) 3 BagssaHo
napamu.

ITapuikoBsl 3cderkT — IAaBBINI9HHE TAHMIIEPATYPHI IIaBeTpa
V HixKHIX caaax armacheps! (manx. 83). I'stasa 3’aBa y3HiKae ¥
BBIHIKY HAasaIlalllBaHHA ¥ aTMacdepbl HeKaTOpPbIX rasay, AKid
HasbIBaIOI[Ila IIAPHIKOBBIMi. SIHBI abIA:KapBalOlb aaBOJ JIiIII-
Kay 1Aamiaa aa naBepxHi 3aMii. ACHOVHBIM ITapHiKOBBIM rasaM
3’aynserniia Byriaakicasl rasd CO,. ¥V BRIHIKY IapHiKoBara saexTy
amObIBaeIia 3MeHa KJiMaTy, MardbIMbl pacTaBaHHI JemaBiKoy,
HaBagHEHHi.
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a

Man. 83. Cxema napHikoBara agekTy

ITakoapki aTmacdepa Ba Vycix Hapomay Samii aryabHasd,
PO3HBIA A3APKaBbI IPHIMAIOIL CYMECHBIS MephI IIa se axXxoBe
aJ IMKOAHBIX anaxozay. [lada rarara Ha 3aBogax ycTaJeyBaell-
Ia avblIyajbHae abcTajisiBaHHE, yJaCKaHAJbBAIOIIIA CiCTAMBI
aubICTKi BBIXJAIIHBLIX razay ayTaTpaHCIapTy, paclipamoyBaioliia
HOBBIA 9KaJIariuHa YBLICTBIS NPaAIpPbLIEMCTBEI i BiIbl TPAHCIIAPTY.

Axosa 2ne0

I'meba — aasiH 3 raJOYHBIX IPBLIPOAHBLIX Pacypcay daJiaBelr-
TBa. $lHa 3’Ayisderia acHoBali I HapMaJbHara (PYHKIIbISHA-
BaHHS pPacJiH, AKig 3absdcmeuyBarolb JIIOA3eM ApayHiHail, mpa-
IyKTaMi xapuaBaHHdA, TKaHimami. Ha kanb, cémHA Ha Haimain
IJIaHeIle 3acTaellla yCcé MEHIN YBICThIX IJied i maBsiiuBaelia
JoJisa 1ied, AKidg YTPhIMJIiBaIOIb PO3HBIA IIKOJHBIA IIPLIMEC.
AcHOVHBIA Bifgbl 3a0py:KBaHHs I1e0 — IpaMbIciOBae, CeJIbCKa-
racragapuae i 6piTaBoe.
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Y BBIHiIKY IIpaMbIc/IOBara 3a0py/:KBaHHs ¥ Ije0y TPaILISIOIb
IIKOAHBISA PAUYBIBBI, TaKid AK AAaBIThIA 3JIVU9HHI I[AKKIX MeTa-
aay (pryii, cBiHIlYy, KaAMii0), IITKOAHLIA aAX0Abl METAJIYPriuHbIX,
xXimMiuHBIX 1 (apMandyTHIYHBIX IIPaAIpbIEeMCTBaY, 3aBojay Ia
BBITBOpPUACIIi IPMeHTy. I'sTa Takcama Mo:ka ObII[b HadTa i mpa-
IYKTHI sde Iepampamnoyki. AcabiiBa HeOsAcIeUyHBIM Bimam 3a0py-
IKBaHHS 1J1e0 3’ ayadelina maxaBanmHe pagbleaKThIVHBIX agxomay.

Y cyuacHailli cejibCcKall racmajapliibl IMIBIPOKA BbIKapbIC-
TOYBalIb yrHaeHHI 1 po3HBIA axaximikarel. IIper ix HAIpa-
BLJIBHBIM BBIKAPBLICTAHHI I'3ThIA PAYBIBBI Ha3amaIlBaloIa y riebde
1 macTymoBa aTpyuyBamoIhb se.

3abpymxBaob r1e0y i ObITaBBIA aIX0Ibl — PO3HBISA YIIaKOBaU-
HbBIS MATIPBIAJIbBI, IIJIACTMACABBISA BBIPAObI, CIHTOTHIUHBIA TKAHIHBI,
Bajia IIacjid sie BBIKAPBICTAHHSA IJIS IPAHHA i MBIITILA.

IIIkomublsa mpeIMeci, AKig YTpeIMIiBaioima Yy rJjebe, Hasa-
marmBaroIla ¥ paciiHax, 3 AKiX TPamaAoNb V apraHi3Mbl KBIBEJI
i yajaBeKa i cTaHOBAIIA IPBIUBIHAN PO3HBIX XBapoo.

Benbmi BaskuBIMiI cmocabami OapamnbObl 3 3a0pyAsKBaHHEM
raed 3’ayadmIia maacoOHBI 300p cMmeld i OymayHinTBa crme-
IbIAJ13aBaHbIX NPaANIpPbIeMCTBAY OJA YThLIi3aIlbIl IIPAMbBICJIOBBIX
i OBITABBIX anxojay, a TakcaMa pacupamnoyka 0e3agXOqHBIX TIX-
HaJIOTi.

Axosa npouipodol. — 29ma KOMNJAEKC MepanpvLemMcmeay
na nanapaodu6ammi 3abpydreanHs eadaémail, ammacgepvl
i2neo.

MbiTaHHI | 3apaHHiI

1. Skia KpbIHiUbl 3a6pyoKBaHHA NpblpogHan Badbl BaM Bagombia? [NpbiBagsi-
Lue npblknagbl sKanariyHblXx kKaTacTpod, sKig Bagyub Aa 3abpymoyKBaHHSA
Bagaémay.

2. lMepaniybiue BAAOMbIA BaM KpblHiLbl 3abpyoykBaHHSA atmacdepbl. Akia 3 ix
XapakTapHbl Ana Ballara HacefieHara nyHKTy?

3. dkia HanbonbLL HEGACNEYHbIS KPbIHiLbl 3a6pyapKBaHHSA rne6?
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— mas3Bel 130 — 3ayusHHS 92
— cacray 128 — HenTpaJisaneii 148, 149, 150
Cywmecs 17 — npbIiMeThI 60

— packaaganag 101
Ximiunbla ypayHeHHI 68
Ximiunaa popmyaa 47 — KasdimbleHTHI 69

doracinTas 15, 86

Ximiumsl cimBai (3uak) 31 IITuonausr 144



§ 2
§ 4

§5
§6
§7
§8
§11
§13
§14
§15
§16
§17
§18
§19
§ 20
§ 21
§ 22
§ 23
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ANKA3bI

Ne 7: conp — 62,5 % ; myxkap — 37,5 % . Ne 9: 2000 r.

Ne 4: a)y 2 passl; 6) v 9 pasoy. Ne 5: v 6,02 - 102 pasa. Ne 6: Al;

Ne 7:a)195;6) 238. Ne 8: 30 r.

Ne 7: y 7 pasoy.

Ne 4:25 %.

Ne 8: 4.

Ne 3: mykap — 271, conb — 123 r. Ne 4: N,O5. Ne 5: SO,. Ne 6: 162 1.
Ne 7: 55,6 r. Ne 8: 8,8 r. Ne 9: 12 manmexyn N,; 36 manexkyn H,.
Ne 7: 77 %. Ne 8: Hy,— 33,3 %; Ny, — 66,7 %. Ne 9: 10,08 w3,
Ne 8: 625,38 m3. Ne 9: 292,8 kr.

Ne 8: 23,4 nv®. Ne 9: 25 %.

Ne 7: 80 kr. Ne 8: y 2,83 pasa.

Ne6:240T1. Ne 7: 1,06 - 1072 1. Ne 8: 40,5 am®.

Ne7:3,32:-10% r. Ne 8: 33,3 %.

Ne 7: 50 mm®.

Ne 6: 30 % .

Ne 5: 70,8 %.

Ne 8: 24 r.

Ne 4: y 9 pasoy; y 1,78 pasa.

Ne 8: 200 .
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Iladamax 1

Ximig yuopa, céHHsA, 3ayTpa

Ximia mae GaraTtyio ricTopbio passinud. 3’asiymsica § Cra-
paxkbITHBIM Erinie, xiMiuHBIA BeIbl § cAPAI3iHe Iepliara ThICA-
yaroaa3s HoBall opwl TparriJi Ha Biiski Yexon, a aaTyap y KaHITBI
VIII cr. npanikii ¥ Eypomny.

ITavaTkam cyuacHaii ximii ObLIi gmaciaemaBaHHI aHrJilicka-
ra Byuonara PolOepra Boiusa. Bamiki yraan y pasBimmé ximiu-
Hal HaByKi VHecsai Takia ByuyoHbld, axk M. B. Jlamanocay,
A. JI. JlaByaswe, [II. Hanbran, E. . Bepmnamaiyc, II. I. Men-
n3sjeey 1 iHIIbIA.

Y nanmepamui uwac Jroasi, fAKig gobOpa Bemaroipb Ximiro,
BBIMJIAYJIAIOIb METAJIbI, BEIPAOJIAIOND MIKJI0, KepaMiKy i II9MeHT.
SHBI cTBaparoIllb MJacTMachl, TYMy 1 MBIMHBIS CPOJAKi, Jaki i
(¢apObrI, Jeki i BiTamMiHbI, yTHaeHHI AJ1d MaBBINISHHA YpaaaiBaciii
rjaebbl i XiMiUHBIA CPOAKI aXOBBI pacyiH, IITYYHBLIS BaJOKHBI,
MHOTiA 1HINIBIA KapbICHBIA PAYBLIBBI 1 MaTaphIAJbl. BimaBouHa,
miTo 0e3 BBIKAPBICTAHHSA MAaCATHEHHAY Ximii JKBIIMIE cydacHara
rpaMaJicTBa HeMarubIMa.

Ximia mpanArsae akThIyHa pasBiBalina. [[3AKyHUbl BeaM Iia
ximii, cTBaparoIiila HOBBIA MaTIPBLIAJbI 3 YHIKaJIbHBIMi YJIacIri-
BacCI[sIMi, BBIPAOJAOIIIA [AATAJII NPbLIAL IJA PaabIEdJIEKTPOH-
Hall i KacMiuyHayl TAXHIKi, pasdHacTaliHasa MPAAYKIIbId MeIbII[bIH-
ckara i OpITaBOora IIPHLISHAYSHHA.

SKidg mepcneKThIBEI pa3Bilia xiMii? AZHOM 3 TaJIOYHBIX 3aad,
IIITO CTaBimIa mepan XiMisi y OyaydubIM, 3acTaelllla CTBapIHHE
HOBBIX MATaphIAJIay 3 3aJaf3eHbIMi KaIlITOYHBIMI yjacliiBacIia-
mi. Ha acHoBe HOBBIX TAXHAJIOTiil OyAYIlh CTBOPAHBI OsCIEUHbIA,
TPBIBAJIbIA 1 HaA3eMHBbISA KPBIHIIBI DHEpPTrii, MiHIAIIOPHBIA 1 He-
BeparogHa MaryTHbBISI KaMII IOTapbl, HOBBIS JieKi, pasHacTauHbBIA
MAaT3PbIAJNBI IJIA MAJANIIIHHSA KBIIIA JIOA3€H.
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adamax 2
Ximia ¥ Pacyoainsr Beamapycs

Pacnybuika Benapycs agaociniia 1a Kpaid 3 BEICOKIM y3poyHeM
pasBiIia XxiMmiuHait mpambicjioBaciii (maJj. 84).

b

YrHaeHHi, JlekaBbis HadTtanpagyKTbl
CPOAKi axoBbl cpopki

pacniH A

I 3 XimiyHas

. = npambicnoBacLb
CnipTbl, KICNOThI, CiHT3TbIYHbIA
L4onaybl, aMisik BasIOKHbI

e

e

¥

Manimepsl, Nnactmacs, beiTaBas Jlaxi
CIHTTbIYHbI Kay4yK Ximist i hapObl

Man. 84. MNpagyKkubis XiMiYHaN NpambICnOBacL

Y Hamiaii KpaiHe a3eifHiuaionh 75 XiMiuHBIX IpagIpbIeMCTBaAY,
AKiA BBIOYCKAWOIb NPAaAyKIbII0 Oosbil 3a 120 HaliMeHHAY.
AcHoyuasa raJjiHa XximiuHail mpambIcjaoBaciii Besapyci — BBI-
TBOpUAaCIlhb MiHepaJbHBIX yrHaeHHAY. HalOyiiHeHImbIM mpan-
nmpeieMcTBaM raTaii radinel 3’ayiasdenma AAT «BenapycbKasriii»
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AAT «'pogHa A30T»

AAT «HadTaH»

Man. 85. XiMi4HbIf NpagnpbiemMCTBbI
Benapyci

(r. Camiropck) (man. 85). I'srae
mpajaIpbieMcTBa — an3iH 3 Oyi-
HEeHIIIBIX y CBelle BLITBOpIIAY Ka-
JINHBIX YyTHaeHHAY. dro npagyk-
IbIsI KapbICTAeIla IOIbITaM ¥
MHOTiX KpaiHax CBeTYy.

A3oTHBII yTHaeHHI § Ha-
miaii Kpaime BBIpAOJIAIONIa Ha
AAT «I'pomgaa Asor», a ¢oc-
dapubia — Ha AAT «T'omenbeki
XiMiuHBI 3aBOI» .

HaiiBarkHeHIIbIMI IIpaAIpPbI-
eMcTBaMi HadTaximiuHail mpa-
MbIcyoBacii Pocny0Ousiki Bena-
pycs 3’ ayaatonmna AAT «Hadran»
(r. HaBamosank) i AAT «Masbip-
CKi Ha(ramepanpaioyubl 3aBOI» .
I'sta cydacHBIA KOMILJIEKCHI IIa
BBIIYCKY Ha@rampaaykTay BbICO-
Kall SKacili, IKida macrayiasionia
¥ MHOTid KpaiHbI.

Harmia Kpaina 3’ayaderia Oyii-
HBIM NAaCTAyIIYBIKOM Ha CYCBET-
Hbl pbIHAK XIMIiYHBIX BaJIOKHAY 1
HiTaK. IHBI BBIpaOJIAIOIIA Ha 3a-
Boase «Ilamimip» AAT «Hadran»
(r. HaBamosank), Ha AAT «Csert-
naropckXimBanakHo» (r. Csert-
JIaropcK), y (imisanae «3aBox Xim-
BamakHO» AAT «I'pogra Asor»
(r. I'pogua), Ha AAT «Mariney-
xiMBasakHO» (T. Marinéey).
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¥ Pacry6ainer Berapyck TakcaMma pasBiTa IIBIHHASA ITPaMBICJIO-
Bacb. AAT «Bemmbraa» (r. BaOpyiick) — amgHO 3 HaUOyHeI-
IMBIX IIpaAmnpbieMcTBay y Eypome, AKoe BBITyCKae OO0JBIIT 3a
200 Bimay mbIH AJIA PO3HBIX ayTamaoinay (mana. 86). 'ymaBaTax-
HiuHBIS BBIPAOBI ¥ Hac poOsans Ha AAT «BemapycbrymaraxHika»
(r. Ba6pyiick), AAT «I'ymaraxuika» (r. Bapsicay).

Ha Oy#HBIX TaJiiH XiMiuHail mpaMbICJIOBACIli § HamIail KpaiHe
agHOCII[IIa TaKcaMa BBITBOpUYAcIlh Jakay i (papoay Ha AAT «Jlaka-
dapba» (r. JIiga).

Y DBenapyci akThIyHa pasBiBaela xiMika-papmanayTbiu-
Has IIPaMBICJIOBACIb, fAKas BbIPaOJisge JIEKaBbIsA IIPIIIapaThl.
[a HaliBaKHEUWINBIX IIpaANpbleMCTBAy TIaTall TaJliHbl aJHOCHIL-
nma PYII «Benmengmpamapartsr» (r. Mimck) i AAT «Bapsicaycki
3aBOJi MEIBIIIBIHCKIX IIpamaparay».

IlpagyKnpirzo Ha acHOBe XiMIUHBIX TAXHAJIOTiHA BBIPAOJIS-
IOIb TaKcaMa NOPaAIpPbIeMCTBBI IHINBIX TaJiH (JIecaximiunaii,
napymepHai, ajedaTJayIIuaBaii, MIKJIAHONA, MiKpabOigmariumai i
r. A.). I'aTela BeITBOpUACIIi IIPAIYIONb YV KAaHTAKIlE 3 IpaAIlIphleM-
cTBaMi XiMiuHara KOMILJIEKCY 1 aTphIMJiBaloIllb ajJ iX PO3HBIA
MAaTaIPBIAIbI, PIAKTHIBEI, (hapOaBaJbHIiKi i ga T. m. Tamy maIiTaonl
xXimMiuHa# nmpambicyioBaciii be-
Japyci He abOMsaKOyBaroIiia
pamMkami ximiuHara KoOMII-
JIeKCY IIpaJIIpbleMCcTBaY.

Bes ximii HemarusiMa
pasBimmé mnuiBiisanbri. I1psl
ycix OJarax, AKisg gae HaM
XiMis, 3 peuUbIBaMi i MaTaphIA-
Jami marpsbHa aOBIXoA3iIl-
IMa aclsAposKHa 1 BBIKOHBAIlb
MepHhI 0sCIIeKi, Kab STHBI He Ha-
HOCLJIi KOy i He 3a0pymK-
BaJIi HABAKOJIbHAE acAPOLI3e. Man. 86. Mpagykupia AAT «BbenwbiHa»
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ladamax 3

Pas3aik macaBay moJii XiMmiuHara sJIeMeHTa
V CKJaJaHbIM PIYbIBE

3bIXO0I3AYBI 3 XiMiuHaM (POPMYJIBI CKJIaIaHara paublBa, MOXKHA
PasJIiubInb (pi3iuHYIO BEJiUBIHIO, AKad IaKa3Bae, AKasd 4acTKa sAro
aJHOCHAUW MaJIeKyJspHall Machl IIPBLINIaJlae Ha aTaMbl JajJ3eHara
ximiuHara sjaeMeHTa. I'sTad BeJsIiublHS Has3bIBaelllla MacaBau 10-
JIAN 3JIeMeHTa ¥ CKJIaJlaHbIM PAUbIBe.

MacaBaa mpona osjaemMeHTa A § CKIagaHelM paubiBe A, B,
pasaiuBaeriia mma opmy.Jie:
A (A)- x

WA= 37.(a,B,)’

I3e w — MacaBas moJis asieMeHTa Aj; A.(A) — agHOcHasA aTaMHasA
Maca sjieMeHTa A; X, Y — KOJIbKAcIb aTaMay ajiemeHTay A i By
(hopmyse paubiBa;

M, (A,B,)) — agHOCHaAs MajleKyJIApHaA Maca paubiBa A, B,.

MacaByio 40110 BEIpAsKaoIlh V AOJAX aj aA3iHKi abo ¥ mpaiipH-
rax. [[;1a raTara 3HaUsHHE ¥ JOJIAX naTpa0Ha naMHOKbIIb Ha 100,
nanpsikjgan w(0) =0,22, abo 22 %.

BrisHaubIM MacaByIo JOJIO KicJaapoay ¥ paubiBe, (OpMYyJia AKO-
ra H;PO,.

AnuocHaa manerkynapuada maca H;PO, poyua:

M, (H,PO,)=3-A(H)+A(P)+4-4(0)= 3-1+31+4-16=98.

MacaBas qoJs Kicjapoay ckJiazae:

_ 44,0 64 _ .
w(0) = M, (H,PO,) = 98 =0,653, abo 65,3 %.
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adamax 4
Panx akTeiyHacui meraJsaay

Y Mmerasay posHas 30JIbHACIIb BBIISICHSAIL Bagapo] 3 KicJor.
HexaTopbis MeTasIbl BRIIACHAIOI A0 BeJbMIi iHT9HCiYHA, HEKATO-
pbIsg — OOJIbIII caaba a00 HaBaT HAOT'YJI He BBIIACHSIONb. 3 ITIaMIH-
HISHHEM 1HT9HCIYHACIi 3I0JIbHACIILI MeTajiay BBIIACHSAIL BaJapo/l
3 KicJIoT, iX MOKHA pasMsACIilb Y HACTYIIHLI Paj;:

K Ca Na Mg Al Zn Fe Ni Sn Pb H, Cu Hg Ag Pt Au

I'sThI pajg HA3BIBAIOIH PajiaM AKTHIYHACIII MeTaaay.

Y pazase ¥ HanpaMKy 3JIeBa HallpaBsa 3[0JIbHACI[b MeTaJiay BbI-
IACHAIL BaJapo] 3 caJisHay i cepHall KicjioT 3MAHIIIaelna. IHa
BbI3HaYaellla MeciiaM MeTaJjay agHocHa Bajgapoay H,.

* Metanbl, AKid 3HaXOA3AIIIIA V I'9THIM paj3e JIsaBell 3a Bagapo/l
H,, BBIIIACHAIOIB I'9THI T'as3 3 pacTBopay KicisoT (akpamsa HNO;). Ha-
MIPBIKJIAM, Martii i IbIHK, AKid pasMeNnruaHbl ¥ paase aKThIYHACI[L
MeTasiay JiaBeil 3a H,, BBIMACHAIONL I'9THI ra3 3 cajidHAll 1 cepHAll
KicJyoT:

Mg + 2HCl = MgCl, + H,T;  Zn+ H,SO, = ZnSO, + H,T.

* MeTasbl, AKid cTasdgllb y T'9THIM Paj3e IpaBeil 3a Bagapom, Ba-
Iapoj 3 KicJIOT He BBINACHAIOINL. Hanpeikaan, Meass i cepadbpo He
BBIISACHAIOIb I'9ThHI I'ad 3 caJITHAM 1 cepHalt KicJoT:

Cu+HCl #, Ag+H,S0, #.

3BApHIiIE yBary Ha Toe, IIITO AJd aTPhIMAHHA BaJgapoay MOMK-
Ha KapsIcTaIllla He yciMi merasami, SKid pasMmelndyaHbl § pajse
akTeIyHacIi jgaBeit 3a H,. Copasa ¥ ThIM, IIITO HaitOOJIBIIT aKTHIY -
HBIS MeTaJibl, HanpbikJgag Na i K, psaryroi1s 3 kicaoTami mpasmep-
Ha OypHa, 3 y3rapanHeM i BEIOyxaM. ¥ TOH Ka Yac praKIlbli Kic/IoT
3 MaJIaaKTBIYHBIMI MeTajiaMi — BoJiaBaM Sn i cBiHmom Pb mparis-
KaloIllb BeJIbMi MaBOJIbHA.
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Iladamax 5
Baga y nmpeipoase. Posst Baabl ¥ JKBIIII YajlaBeKa

Tpbl uBSPIIi MaBepXHi 3AMJI IMaKPBLITHIA Bamou. fIHa yTBapae
BeJIi3apHBIA aKigHBI i MOPBI, TJILIOOKiA POKi i a3€pbhl, XaJTOTHBIA
JenaBiki i aiicOepri. Baga — rara sén i caer, raTa BoOJaki i Tyma-
HBI, T9TaA paca i gakaxbl. fIHa papmipye JauamadgTsl HA HaIam
maaHerne. MaryTHbIA TaTOK1 BaJibl ITPaMbIBAIOIb AP6I 1 PYCJIbI PIK,
Impapasailb IACHiHaMi TOPHBIS MaciBbl, pa3oypamoIhb ropkl.

AryapHBI a0’éM (aa3iHauacoBBLI 3amac) BOAHBIX pacypcay Ha
mIaHene 3amid ckiaagae kana 1390 mur kM®, 3 ix npsOrisHA
1340 M kM® — Baga CycBeTHara akisiHa, I. 3H. aCHOYHASA YaCTKA
BazbI (0oabir 3a 97 % ) 3maxoasiiia ¥ Mopax i akigHax.

Bapga ¥ mprIipoase 3HaxoA3inIia y nactaaHHBIM pyxy. Ilaz y3ase-
AHHEM COHeuHAara IIfAIJja BajJa BhIIIapaelllia 3 IIaBepXHi BagaemMay.
IIpsl mepaxonse 3 BagKara cTany y rasamagoOHBI BaJa BbI3BaJIA-
elIa ajJi pacTBOPAHBLIX Yy €l paubliBay. BaassHasa mapa magbIMaerr-
ma ¥V BepxHid cJjai armac(ephbl i TaM acTyasKaeriia, yTBapaiubl
BoOJIaKi. 3 ix, y 3aJe;KHACIIi a7 mapsl Ir'ojla, BaJa BbIIagae Ha 34M-
JIIO ¥ BBITJIAI3€ aTMac(epHbIX allagKkay — JasKI:Ky a00 cHery. SIHbI
VAYAA0Nb caboit caMbIs YBICTHISI (DOPMBI IPHIPOHAN BaIbI. 3aThIM
JTakasKaBad Baja abo CHer TPaMJISONb YV PIKi, MOPbBI, akisgHBI a00
yiTBaroma ¥ ryedy i meparBaparoia y mag3eMHbISI BOAbI. SIHBI
CIISKAIONb Y aAKPBITHISA BaJaéMbl, i IIacJisd raTara amicaHbl IIBIKJI
3HOY mayTapaerlima.

I'sTel mparpc HasbIBaellla KpyraBapoTaM Bajbl § IIPBIPO3e
(man. 87). KpyraBapor Baabl — BBIKJIIOUHA BaKHBI IIPHIPOJHBI
nparpc. KBH 3a6acneuBae 3AMHYIO CyIIy IpScHAil Bafoil.

AcHOVHBIMI KpBIHiIIaMi UbICTall Baabl AJIA JIOA3€i 3’ ayadi0Iia
PoKi, aszépbl i maaseMHBIA Boabl. Ilepmr ubIM Tpaminmb ga Hac
y XaTy, Baja 3 I'9THIX KPBIHII ix3e moyrim miaaxam (maJga. 88).
CrnauaTKy npsl gamamose (pijabTpay 3 Bajbl BBIIAJIAIONDL OYHAHBIA
IpagMeThl, a HOThIM IIPAaBOA3AIDL AlIPAIOYKY XJIopaM ad0 a30HaM.
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}

Man. 87. Cxema KpyraBapoTy Bafbl Y npbipoase

AnomHiM uyacam mys  abeszapaskaHHS BaAbl dacliein craJi
BBIKApBICTOYBAIlb a30H. KH Mae MoIjHAae A33BIH(EKIIbIiTHae n3e-
SAHHe, a ¥ sKaJariuHbIM COHCe 0OJIBIII OsCIIeUHBI 3a XJIOP. I'aTa po-
OirmIa aJ1s 3HIITUSHHS aCHOYVHAN Machl PO3HBIX IITKOAHBIX MiKpaap-
ranismay. IloTbIM Basy IIpamycKarollb IIpas MacUYaHblsaA (PiIbTPHI i
ampaMeHbBAKIb YabTpadiaieTam g Haa3eliHAN A93bIH(DEKITHII.

Nomna
Ja napgadbl
Bagbl

ALOCTOVHIK [Nomna gns
[MsacyaHbl nagadbl Bagpl
inbTp cnaxblyLam

CxoBiluya
ybicTan

Man. 88. Cxema adybICTKi NiTHOM Bafpl
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Baga agpirppiBae BBIKJIOUHA BasKHYIO POJIO ¥ JKBIIIIL yaJja-
BeKa, JKBIBEJ 1 paciaiH. 3 Bajbl i ByrJsgKicaara rasy y mpaiace
doracinTady yTBaparola apraHiuHbIA PIYBIBBLI 1 Kicjapond, AKi
HeaOXOmHBI OJIs ABIXaHHA YCATr0 »KbIBora. PoJio Bagbl § sKBIIINL
3AMJIL HAOTYJI IAKKA allaHillb!

Haimr apramism npeikjaagaa Ha 60—65 % ckiaagaeriia 3 Bagbl.
Bosbmniacup XiMiuHBIX Ipalpcay y apraHidaMe uyajaBeKa Ipalisgaka-
IOIlb YV BOOHBIM acAapoan3i. ¥Yce Oisgimariunblia BagKacili ¥ HaIIBIM
apraHisme (Kpoy, Jim@a) yayiasionb caboil BOAHBIA PACTBOPHI.
3 Ba/Iol 3 HaIIara apraHisMma ¥ BbITVISA3€ MAYbI i IIOTY BBIIAJIAION -
IIa padHacTauHbIA IPagYKThI sKBIIILAA3€THACIT.

Kami Bama § apramism He Tpaimjse, IPaAyKThI JKBIIIAI3€-
HACIli IMauybIHAIOIL aKasBallb IMTKOAHBLI VIJBIY 1 amg0bIBaroIlIia
3HAUYHBIA mapyIisHHi. MeHaBiTa Tamy 0e3 eXbl YaJaBeK MOXKa Impa-
JKBINB NpbIOaisHa 50—60 136w, a 6e3 Bagbl TOJNIbKLI 5—10 g3€H.

YanaBek IAKKa IepaHocinb abasBoa:kBanHe. Crtpara apra-
HismMaMm npnibaisHa 6—8 % Baabl BAa3e A IaBLIII9HHSI TOMIIEPATY-
pHI I1eJia, CKypa YbIpBaHee, caprabiriie i AbIXxaHHe Imavyanryaioniia,
3’ayaserniia MbIIavHasd cjabaciib i ramaBakpyskaHHe. IIpbI Tamme-
parypsl 30 °C crpara 15—20 % Binbraii ¥ 6oJbIaciii BeImagKay
BA3e ma rioei.

ITaTpabHa ag3HAUBIIND, IITO AJA INIIA, IPbITaTaBaHHSA €XKBbI,
MMaJIiBy pacJyiH i iHIIBIX OBITAaBBIX i BBITBOPUBIX MATP30 HEaOXomgHA
IIpacHas Baja, MapcKasa Baja AJd M'9THIX MIT He IaAbIX0A31i1b.

IIpacHaili masbIBaellia IPhIPOAHAs Bana, AKasd YTPbIMJIiBae
HeBAJIKYIO KOJbKAacIlb iHIIBIX paubiBay. Ha mosro mpacHail Bagbl
IpBIIIaZae TOJbKi BeIbMi MajieHbKasd uacTKa (MeHIn 3a 3 % ) ycix

BOJHBIX pacypcay Samii. IIpsrusiM 00JIbII 3a % 3aracay mrpacHaim

BaJabl 3HAXOA3iIa ¥ APKThHINGLI i AHTAPKTRIA3€ ¥ BRITJIAA3€E JELY.
ITakysb raThIS IPLIPOAHBIA 3allachl IIPICHAM BaAbl IPAKTHIYHA He-
JacAraJbHBIA OJIA BBIKAPBICTAHHA.
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Hexamopuoia uikaswvlsa paxmul npa 8ady:

°* Ha KOJsKHara JKbIXapa ropoja mnpbeinagae npbiogaisaa 220 i
BaJbI ¥ CYTKi;

° Iphl BRIKAPBICTAHHI AyIlla Ha OpanAry 5 MiH pacxonayelina
KaJjs 80 1 Bagwl;

* KO’KHAae MBIIIE OAi3HBI § ITpaJibHANl MaIILIHITEI ITaTpadye ¥
capaguiM 60 J1 Bagbr;

° IIpa3 3BBIYAMHLI BOAAIIPABOAHBI KPaH mpaxonsinsb 15 1 Bagbl
¥ minyTY;

° Ipa3 HesaublHEeHbl KpaH BbLIiBaemia kKaaga 900 g Bagwe!
3a raji3iny;

°y cAP3OHIM 3a CBaé JKBIIIE UajlaBeK CIla)KbIBae i BhIaJIsie
Kajasa 70 T Bagwl;

° 0e3 maBeTpa dYajJaBeK MOKa IIPaKBIIlb Kajdsd MiHYTHI, 0e3
eXXbl — HEeKaJIbKi Mecsanay, 6e3 Bagbl — MaKciMaJbHA HeKaJbKi
CyTakK.

e xana 85 % iH(MeKIBIMHBIX 3aXBOPBAaHHAY y CBeIle Iepa-
JIaroIllia Impas Bagy;

* 3 y3pocTaM KOJBbKacI[b BaJbl { apraHiaMe udajiaBeKa 3MIH-
maerira. Y MaJIeHCTBe sie JOJIsI MosKa macAramnb 86 %, a § cTaabiM
y3pociie ckapauaeria ga 50 % ;

°ab’éM TIIpscHAl BaAbl Ha HaIlall IJaHele CKJajgae
42 muH KM°, 1 TobKi 3 % rarara a6’éMy — AAacTyIHAS HAM IIPAC-
Has BajJla PIK 1 adep;

* ooapmr 3a 80 % cmékasaii Bagbl He IepampalioyBaellia.
Ha :xanb, raTa OpbIKJIa[ HesKaHaMiuHara KapbICTAHHS BOJHBIMI
pacypcami.
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Iladamakx 6
HekaTopbisi XiMi4HbIA P34biBbl,
SIKi BblKapbIiCTOyBarouUua y 6bile
BriTaBas Ximiunas Ximiunas dsa garo
Ha3Ba Ha3Ba dopmyaa BBIKAPBICTOYBaeIa
Bana Axcig H,0 Hs mpeiraTaBaHHA €XKHI,
BaZIapoay YMBIBaHHSA 1 MBIIIA
Kyxounas Xapsif NaCl st mphITaTaBAHHS €3KBI,
COJIb HATPHIO KaHCepBaBaHHSA TMPAIyK-

Tay xapyaBaHHA

IIykap ITyxposa C1.H,5,04, IIpagykT xapuaBaHHS
dpyrTO3a DpyrTO3a CeH;504 IlpagykT xapuaBaHHA
IliTHasa coma Tl'igpakapb6a- NaHCO, Iia npwiraTaBaHHSA He-
HAT HATPHIIO KaTopbIX MpagyKTay xap-
yaBaHHA
Kansusigipa- Kap6anar Na,CO4 HJAa MBIIIA MOITHA 3a-
BaHas cojma HATPBIIO Opya:xaHbBIX BbIpabay, mo-
cyny
ITIepaxkic ITepaxkcig H,0, A npambIBaHHA 1 13-
BaZapony spIH(eKIbli  paH, absc-

KOJIEpBAHHSA BaJacoy

Mapraumnoyka | Ilepmanranar KMnO, A mpamMbIiBaHHA i A9-
KaJjiro 3BIH(EKIIbIl paH, JITYDH-
HS XapuoBBIX aTPy4YBaH-
HAY, ampamnoyKi HaceHHA

pacJiiu
Enuas PacTBop €y I, Hnsa na3bIHQEKIbI  paH,
HaCTOMKa y cmipie JAYSHHS HEKaTOPBIX 3a-
XBOPBaHHAY
AKTHIBaBaHBI Byrasapop, C s nAY9HHSA XapUOBBIX

ByTrajb aTpy4YBaHHAY
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Ilpayae
BritaBas Ximiunas Ximiunas Hsa garo
Ha3Ba Ha3Ba dopmyna BBIKAPBICTOYBAaeIIa
HamaTeipasbl PactBop NH;, s BBIBAA3EHHA XBO-
CIIipT aMifaKy y pBIX 3 HeOpbITOMHAara
Bajz3e CTaHy, ampamoyKi CKYpBI
mpbel  YKycax  HAaCAKO-
MBIX, AauUBICTKI csapab-
paHbIX BhIpabay, magKop-
MKi pacJiin
Amigunas Hirpar NH,NO4 s magkopMKi paciin
cajeTrpa aMOHiI0
Cepa Cepa S s 6apaib0ObI ca ITKOA-
Hikami paciin
MenubI CyJIB.q)aT CuS0, - 5H,0 | Haa .ﬁapa].lb.6bl 3 XBa-
KyIapsac mensi pobami paciain, mpamyxi-
JIEHHA THieHHA ApayHiHBI
AeKTpasiT PacrtBop cep- H,SO, Hns sapagki ayramabiab-
Hall KicaaTbl HBIX aKyMyJisaTapay
IIpeIpoaHbI Meran CH, Sk maniBa (myis mpwira-
ras TaBaHHS €XKbI i abarpaBy
YKBILJLJIA)
Banki ras ITpaman C;Hg Sk masaiBa gaa ayramao0i-
Byran C.H, JIAY 1 mphITaTaBaHHSA €3KbI
Coipr Jramona C,H,O s 133bIHPEKIBIi CKYPbBI
Bomar Pacrsop C,H,0, M npeiraTaBaHHA €XKbI,
BOIlaTHAM KaHcepBaBaHHSA NpaiyK-
KicJaTel Tay
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Iladamakx

AA3iHKi macbl i ab’émy,
SIKi BblKapbIiCTOyBaloLLa y XiMmii

Ansinki macer: ToHa (T); Kimarpam (kr);
rpam (r); migirpam (mr)

1 t=1000 kr=1"-10% kr

1xr=0,001t=1-1031

1xkr=1000r=1-10%r

1r=0,001 xr=1-10"% xr

1 r=1000 mr=1"-10% mr

1Mr=0,001r=1-103r

Anzinki a6’émy: Merp KyGiunsl (M°);
AAUBIMeTp KyOiunbI (1M°), JiT;
caHTBIMeTp Ky6iunsl (cm®), mimimiTp

1 m3=1000 gm3=1-10% nm®

1 am®=0,001 M*=1-103 m3

1 am®=1000 cm®=1-10% cm®

1em®=0,001 nmv®=1-10"3 gm®




175

CNIC JAOATKOBAW JIITAPATYPbI

1. Apmanckuii E. ., Konmoposuu JI. A. B cTpaHe uyaecHO#l XUMMNMH.
Munck : Agykaneisa i BeixaBanue, 2010, 2012, 2014.

2. ABanTta. JHNUKIOoNeAuA Iyasa gereir. T. 17. Xumwusa. M. : Asanra+,
2000.

3. Xumusa. llIkonpHaa sanukaonenud. M. : Ilpoda, 2000.

4. Cauakuna E. B., Jlormnopa I'. II. Mup sBemects. M. : BAJIAOC,
2006.

5. Jleercou M. A. 3aHumaTenbHasd XUMHUS AJISI AeTeil M B3POCABIX. M. :
Asanra+, 2010.

6. IITaxoBckasa Acsa. Taiina craporo rauoma. Kues : DOBIPA, 1997.

Y ByusOHBIM JamaMoOKHIKY BBIKapbicTaHbl Bepinbl FO. IIpacosasa,
C. Pamanasaii, C. Anezasail.



(HasBa ycTaHOBBI agyKaIlbli)

Cran ApnsHaka
. . ByusbHara BYYHIO 3a
HasyuanbHbI Imsa i mposBimTua .
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