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^ o p o r n e  g p y 3 b a !

B ^TOM rogy bm HaHHHaeTe H3yneHue HoBoro mKO^tHoro 
npegMeTa — xhm hh . ^TO oneH t HHTepecHaa HayKa, KoTopaa no- 
MOffieT BaM npaBH^tHo noHHMaTt oKpyffiarorn;ufi Mup h o6^ac- 
HaTt pa3^HHHMe HB^eHHH, npoHcxogarn;ue BoKpyr. OHa gacT 
BaM oTBeTM Ha MHorue BonpocM h pacm upuT Bam Kpyro3op.

ffB^aroTca ^ h  g ^ a  Bac hobmmh c^OBa xumum , xuMunecKuu? 
KoHeHHO ffie, HeT! Bm yffie c a H m a iu  u x  goMa, b mKo^e, no Te- 
^eBugeHuro. ^TO roBopuT o tom , h to  xuM ua h  Bce, h to  c Hen CBa- 
3aHo, CTa^u HeoT^eM^eMofi HacTtro ffiH3HH ne^OBeKa, ero noBce- 
gHeBHofi geaTe^tHocTH.

HMeHHo o6 ^TOM em;e 250 ^eT Ha3ag roBopu^ Be^HKufi pyc- 
ck h h  yneHMH M. B. ^ o m o h o c o b :  « ttu po K o  pacnpocm upaem  
xumum- pyKu ceou 6 deaa ueuoeeuecKue...* yffie Torga ^rogu yMe- 
^ h  BHn^aB^aTt M eTa^M  H3 pyg, no^ynaT t CTeK^o, $ ap $ o p , 
pa3^HHHMe KpacKH, H3roTaB^HBaTt yKcyc, HeKOTopMe ^eKap- 
CTBa. Bce ^TO m o ^h o  6m^o ocym;ecTBHTt To^tKo c noM o^tro  pa3- 
JHHHMx xHMHHeCKUx npO^CCOB, MHOrue H3 KOTOpMx He^OBeK 
ocboh^ TMcaHH ^eT Ha3ag.

B H acToa^ee BpeMa xuM ua aB^aeTca ogHon H3 BaffiHenmux 
HayK, a  xuMHHecKaa npoMMm^eHHOCTt — BaffiHefimefi OTpac- 
^ tro  npou3BogcTBa.

XuM ua o6^agaeT orpoMHofi co3ugaTe^tHofi cu^ofi. C ee no- 
M o^tro  H3roTaB^HBaroTca CTpouTe^tHbie MaTepua^M, ygo6pe- 
Hua g ^ a  noBMmeHua n^ogopogua noHBM h xuMHHecKue cpeg- 
CTBa 3a^HTH pacTeHufi. X hmhkh npou3BogaT pa3^HHHMe n^acT- 
MaccM h Bo^oKHa, ^eKapcTBa h BHTaMHHM, KpacuTe^H, M oroqae 
cpegcTBa h MHoro g p y ru x  BaffiHMx h no^e3HHx MaTepua^OB. 
npupogHM e HCKonaeMMe — y ro ^ t  h H e$Tt xuM ua npeBpam;aeT 
b Ton^HBO g ^ a  TpaHcnopTa, b Ten^o h CBeT, Heo6xoguMMe HaM
g ^ a  ffiH3HH.
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K coffia^eHuro, to, hto mm y3HaeM o xhmhh H3 cpegcTB Mac- 
coBofi HH$opMa^HH, HacTo CBa3aHo c gMMOBMMH 3aBecaMH BO- 
Kpyr xuMHHecKux npegnpuaT ufi, aBapuaMH h KaTacTpo^aMH, 
npuBogam;HMH k 3arpa3HeHuro OKpyffiarom;efi cpegM, c agoBH- 
tmmh Be^ecTBaMH b peKax, c OBO^aMH h ^pyKTaMH, OTpaB^eH- 
HMMH agOxHMHKaTaMH. Ho BHHOBaTa ^H B ^TOM xHMHa? HeT, 
He BHHOBaTa! ^TH Heffie^aTe^tHMe co6MTua npoucxogaT no BHHe 
6e3OTBeTCTBeHHMx ^rogefi, KOTopMe He 3agyMMBaroTca o noc^eg- 
CTBuax CBoefi geaTe^tHOCTH, He co6^rogaroT npaBH^ ucno^t3o- 
BaHua xuMHHecKux Be^ecTB h npoBegeHua xuMHHecKux npo- 
^ ccob. 3HaHua, Heo6xoguMMe g ^ a  coxpaHeHua OKpyffiarom;efi 
cpegM, h OTBeTM Ha MHorue BonpocM, CBa3aHHMe c ffiH3Htro 
h geaTe^tHoCTtro He^OBeKa Ha 3eM^e, noMOffieT BaM HafiTH 
3aMeHaTe^tHaa HayKa — xuM ua.

Ee3 3HaHua xhmhh H e^t3a noHaTt, noHeMy h KaK ogHH Be- 
^ecTBa npeB pa^aroTca b g p yrue , KaKue n p o ^ ccM  npoucxo- 
gaT b oKpyffiarom;eM Mupe — b aTMOC^epe, noHBe, Boge, b ffiu- 
bmx opraHH3Max. 3HaHue xhmhh noMoraeT He^OBeKy H3MeHaTt 
oKpyffiaro^ufi Mup, oTKpMBaTt h npou3BoguTt HOBMe Be^ecTBa 
h MaTepua^M, ocBauBaTt pa3Hoo6pa3HMe npon,eccM h TexHo^o- 
ru u . Bot noHeMy KaffigMfi He^OBeK go^ffieH B^ageTt ocHOBaMH 
xHMHHeCKHx 3HaHHfi.

Mm OHeHt HageeMca, hto, no3HaKOMHBmuct c yguBHTe^t- 
hmm MupoM xhm hh , MHorue H3 Bac no^ro6aT ^Ty 3aMeHaTe^t- 
Hyro HayKy, a  no^yHeHHbie 3HaHua npurogaT ca BaM b ga^tHefi- 
meM b ffiH3HH h b pa6oTe.

B go6pMfi nyTt!
A e m o p b i
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K a K  n o ^ B 3 0 B a T b c a  y ^ e S H M M  n o c o S u e M

y  Bac b pyKax yne6Hoe noco6He no xhmhh. no^HCTafiTe ero, 
o3HaKOMbTecb c cogepffiaHHeM. nocMOTpHTe Ha pucyHKH, cxeMM. 
KaK bm 3aMeTH^H, Bect MaTepua^ KHHru pa3ge.neH Ha r^aBM 
h naparpa^M .

PucyHKH h Ta6^HH,M, u ^ ro cT p u p y ro q u e  CBoficTBa pa3^HH- 
hmx BeqecTB, noMoryT BaM Har^agHee npegcTaBHTt to, o HeM 
ugeT peHt b TeKCTe yHe6Horo noco6ua. HH$opMan,ua, npegcTaB- 
^eHHaa b Ta6^un,ax, hocht cnpaBOHHMfi xapaKTep h , KaK npaBH- 
^o, He npegHa3HaHeHa g ^ a  3anoMHHaHua.

B KOHH,e naparpa^OB HMeroTca BMBogM, npuBegeHHMe Ha
H,BeTHOM $OHe. npOHHTaB ux , BM CMOffieTe npOBepHTt, HaCKO^t- 
ko xopomo ycBOH^u MaTepua^ ypoKa.

BonpocM h 3agaHua b KOH^e n a p a rp a ^ a  npegHa3HaHeHM g^a 
caMoCToaTe^tHofi pa6oTM. BHHMaTe^tHo npoHHTafiTe ux. Bm - 
no^HHTe nuctMeHHO Te ynpaffiHeHua, KOTopMe 3agaHM yHHTe- 
ieM. 3Be3goHKofi OTMeHeHM 3agaHua noBMmeHHofi TpygHOCTH. 
OTBeTM Ha Bce pacHeTHMe 3agaHH gaHM b KOHH,e KHHru.

He 3a6biBa0Te no^b3OBaTbca npegMeTHMM yKa3aTe.neM. C ero 
noM oqtro BaM 6ygeT ^erne OTMCKaTt MaTepua^, kotopmh c.ne- 
gyeT H3yHHTt h^ h noBTopHTt. B npunoffieHHH gaHM cnpaBOHHbie 
MaTepua^M, KOTopbie MoryT 6biTt no.ne3Hbi npu H3yneHHH xhmhh.

flono^HHTe^tHyro HH$opMau,Hro bm MOffieTe HafiTH, HC^o^b3ya

H H T e p H e T - p e c y p c  M o o d le  A°CTy nHbIfi Ha n a i jH O H a j ib -

hom o6pa3OBaTe^tHOM nopTa^e no ccbMKe h ttp ://e -v e d y .a d u .b y  
(<^^eKTpoHHbie o6pa3OBaTe^tHbie pecypcM» ^  «XuM ua» ^  
^  «7 K^acc»).

B yHe6HOM noco6uu bm BCTpeTHTe c^eg y ro q u e  yc^OBHbie o6o- 
3HaHeHua: — onpege^eH ua h npaBH^a; — BonpocM h 3a-

5

gaHua; [^p — HHTepecHo 3HaTt.
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0 6 m ; H e  n p a B H ^ a  n o B e g e H H H  h  p a S o T b i  

b  K a S n H e T e  x h m h h

Bm n p u m ^ u  Ha CBofi nepBMfi ypoK xhm hh , KOTopbifi npoxo- 
guT b cnen,Ha^tHOM noMeqeHHH — Ka6uHeTe xhm hh . 3 g e c t bm 
6ygeTe H3yHaTt ochobm ^Tofi HayKH, npoBoguTt pa3HMe onM- 
tm . f l^ a  Toro hto6m ypoKH xhmhh 6mmh He TO^tKO HHTepec- 
hm m h , ho h 6e3onacHMMH, bm go^ffiHM o3HaKOMHTtca c npa- 
BH^aMH noBegeHua h pa6oTM b Ka6uHeTe xhmhh h Bcerga ux 
BMno^HaTt.

1. B Ka6uHeT xumuu moxho BxoguTb TonbKO c pa3peweHua yHM- 
Tena unu na6opaHTa.
2. Bo BpeMA ypoKa KaxgbiM yna^uMca gonxeH HaxoguTbca Ha 
CBoeM pa6oneM MecTe, Ha gpyroe MecTO moxho nepexoguTb Tonb- 
ko c pa3pemeHua ynuTena. Henb3a 3arpyxaTb pa6onuM CTon no- 
ctopohhumu npegMeTaMu.
3. B Ka6uHeTe xumuu Heo6xoguMO npoaBnaTb ocTopoxHocTb, nog- 
gepxuBaTb nopagoK u nucTOTy.
4. B Ka6uHeTe xumuu Henb3a npuHuMaTb nu^y u KnacTb Ha cTon 
npogyKTbi nuTaHua, nuTb Bogy u3 xuMunecKOM nocygb.
5. KaTeropunecKu 3anpe^aeTca npo6oBaTb Ha BKyc peaKTuBb.
6. nepeg BbinonHeHueM Kaxgoro onbTa Heo6xoguMO T^aTenbHO 
O3HaKOMuTbca c ero onucaHueM.
7. 3anpei^aeTca caMocTOATenbHO 6paTb peaKTuBb u HanuHaTb pa- 
6oTy c humu. flenaTb T̂O moxho TonbKO c pa3peweHua ynuTena.
8. npu BbnonHeHuu onbTa cnegyeT 6paTb cTonbKO peaKTuBa, 
cKonbKO yKa3aHO b onucaHuu unu oroBopeHO ynuTeneM.
9. Ecnu Bb nponunu (npocbinanu) peaKTuB unu oh nonan Ha ogex- 
gy, nu^o, pyKu, HeMegneHHO coo6^uTe o6 T̂OM ynuTenro unu na- 
6opaHTy.

Bo^ee nogpo6HO c npaBH^aMH 6e3onacHoro noBegeHua npu  
pa6oTe b Ka6uHeTe xhmhh bm no3HaKOMHTect Ha n o c^egyroqux  
ypoKax.
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§  1 .  H t o  M 3 y n a e T  x m m m a ?

B noBcegHeBHofi ffiH3HH, Bcerga h Be3ge Hac OKpyffiaeT orpoM- 
Hoe MHoroo6pa3ue caMMx pa3HMx npegMeTOB. KaffigMfi H3 hhx 
HMeeT CBoe Ha3BaHue. ^TO, HanpuMep, KHura, TeTpagt, KOMntro- 
Tep, pyHKa, cto^ , Te^e^OH, aBTOMo6u^t... HecMOTpa Ha to hto 
3th npegMeTM coBepmeHHo pa3HMe, Bce ohh HMeroT ogHo o 6 q ee  
Ha3BaHue — $H3HHecKHe Te^a.

M3 cTeKna M3 anroMUHUfl M3 nonu^TuneHa

Puc. 1. 0M3MHecKiue Tena
BHHMaTe^tHO nocMOTpuTe Ha pucyHOK 1. H 3 Hero H3roTOB^e- 

hm H3o6paffieHHMe $H3HHecKue Te^a? npaBH^tHo! BHaHa^e no- 
Ka3aHM npegMeTM H3 CTeK^a, 3aTeM — H3 a^roMHHua, noTOM — 
H3 n^acTMaccM (no^uaTH^eHa). ^TO 3HaHHT, h to  pa3HMe $H3H- 
HecKue Te^a MoryT cocToaTt H3 ogHoro h Toro ffie eew,ecmea.

BeqecTBa —  ^To t o , m3 Hero coctoat $M3MHecKMe Te^a.

EojtmHHCTBO Te^ COCTOHT H3 HeCKO^tKHx pa3HMx BeqeCTB. 
^TO, HanpuMep, xopom o 3HaKOMMe BaM CMapT^oH, $oHapuK, 
HOffiHH^M, yTror (puc. 2). HeTpygHO goragaT tca , hto ohh cge^a- 
h m , KaK MHHHMyM, H3 gByx BeqecTB — ffie^e3a h n^acTMaccM.
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Hto M3ynaeT xmmma? 9

Puc. 2. 0M3MHecKue Tena, cocTOflî ue u3 HecKonbKux BeqecTB
B H acToaqee BpeMa H3BecTHo 6o^ee 130 m^ h pa3^HHHMx Be­

qecTB. HeKOTopbie H3 hh x , HanpuMep Boga, Kuc^opog, yr^eKuc- 
^bifi ra3, BCTpeHaroTca b npupoge. Eo^tmuHCTBo me BeqecTB, 
B TOM HHC^e 3HaKOMMe BaM KanpOH H nO^H3TH^eH, xhmhkh no- 
^yHaroT ucKyccTBeHHo. EmerogHo ohh co3garoT HecKo^tKo m h j- 
^ hohob hobmx BeqecTB.

MHorue BeqecTBa HaxogaT mupoKoe npaKTHHecKoe npuMe- 
HeHue. Ohh BxogaT b cocTaB ^eKapcTB, BHTaMHHOB, nuqeBM x 
go6aBOK, KpacuTe^efi, M oroqux cpegcTB. BeqecTBa aB^aroTca 
cocTaBHMMH HacTaMH Mamepuauoe. TaK o6mhho b npoMbim^eH- 
h o c th  Ha3MBaroTca cMecu BeqecTB, H3 ko topm x H3roTaB^HBaroT 
pa3^HHHMe npegMeTM. MaTepua^aMH aB^aroTca, HanpuMep, pe- 
3HHa, 6yMara, gpeBecuHa, xuMHHecKue Bo^oKHa.

Kam goe BeqecTBo HMeeT cBoe Ha3BaHue h o6^agaeT pagoM 
n p u c y q u x  To^tKo eMy npH3HaKOB, cBoeo6pa3HMx «oTneHaTKOB 
n a ^ t^ B » ,  kotopmmh gaHHoe BeqecTBo oT^HHaeTca ot gpyrux  
BeqecTB h^ h cxom e c hhm h .

n
npu3HaKM, no KoTopbiM pa3AMHHbie BeqecTBa oTnuHaOTcn flpyr 
o t gpyra mam cxowu Mewgy co6ou, Ha3biBaOTcn cBoucTBaMM 
BeqecTB.

Pa3^HHaroT $H3HHecKue h xuMHHecKue cBoficTBa BeqecTB. 
flaBafiTe pa36epeMca, hto me ohh xapaKTepu3yroT.
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0u3uuecKue ceoucmea
K $H3HHecKHM oTHocaTca TaKue CBoficTBa BeqecTB, ko to- 

pMe m u  MOMeM onpedenumb c n 0M0w,bm ceoux opsanoe nyecm e  
unu  c noMow,bm p a 3 n u n n u x  u3M epumenbnux npudopoe. 3 to ,  Ha- 
npuM ep, arperaTHoe cocToaHue BeqecTBa (TBepgoe, mugKoe h ^ h  
ra3Oo6pa3Hoe), ero  ^ e T ,  n^OTHOCTt, TeMnepaTypM KuneHua 
h  n^aB^eH ua, ^^eKTp0^p0B0gH0CTt, Ten^onpoBogHOCTt, TBep- 
gocTt, pacTBopuMOCTt b Boge h  gp.

TaK, xopom o 3HaKOMaa BaM Megt — TBepgoe Henpo3paH- 
Hoe BeqecTBo KopHHHeBaTo-KpacHoro ^ e T a  c MeTa^HHecKHM 
6^ecKOM (puc. 3). n o g  ygapaMH MO^OTKa Megt pacn^roquB a-

eTca, c^egoBaTe^tHo, OHa 
n^acTHHHa, o6^agaeT kob- 
KOCTtro. M eg t xopom o 
npOBOgHT ^^eKTpHHeCKHH 
to k , He pacTBopaeTca b bo- 
ge. H 3 cnpaBOHHHKa Mom- 
HO y3HaTt, HTO n^OTHOCTt 
Megu paBHa 8 ,9  r/cM 3, a 
TeMnepaTypa ee n^aB^e- 
Hua cocTaB^aeT 1083 °C.

A  KaKOBM $H3HHeCKHe 
CBOfiCTBa npHBMHHOfi BaM 
noBapeHHofi co^u? CKopee 
Bcero, bm cKameTe, hto ^T0 
CMnyHee BeqecTBo 6e^oro 
^ e T a ,  xopom o pacTBopu- 
Moe b Boge. OgHaKo noBa- 
peHHaa c o ^ t cyqecTByeT h 
b Buge KpynHMx npo3paH- 
hmx KpucTa^^OB (puc. 4). 
Ohh xpynKH h np u  pac- 
TupaHHH npeBpaqaroTca

Puc. 3. l/l3,qenMfl u3 Megu

Puc. 4. noBapeHHaa conb: M3MenbHeHHaa u b KpucTannax
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b MeaKue KpucTaaauKH. B cyxoM Buge c o a t  He npoBoguT ^aeK- 
TpuHecKufi tok, ho ee pacTBop aBaaeTca xopomuM npoBogHHKOM 
^^eKTpHHecTBa. naoTHoCTt coau  cocTaBaaeT 2 ,2  r/cM 3, a  TeMne- 
paTypa naaBaeH ua paBHa 801 °C.

3HaTt CBoficTBa BeqecTB Heo6xoguMO, hto6m HafiTH hm npu- 
MeHeHue h npaBuatHO o 6 p a q aT tc a  c hhm h . HanpuM ep, H3ge- 
a n a  H3 KanpoHa h HefiaoHa H eat3a ra a g u T t caumKOM ropaHHM 
yTroroM, TaK KaK ^TH BeqecTBa H3-3a HeBMCOKofi TeMnepaTypM 
naaBaeHHa n p u  raameHHH MoryT pacnaaBHTtca. MHorue B eq e­
cTBa agoBHTM. ^0^T0My Heu3BecTHMe BaM BeqecTBa H eat3a npo- 
6oBaTt Ha BKyc. P ag  BeqecTB pa3^egaroT Komy, h k hhm Heat- 
3a gam e npuK acaTtca.

HeKOTopMe $H3HHecKue CBoficTBa BeqecTB ( ^ e T ,  arperaTHoe 
cocToaHue) MomHO onpegeauT t HenocpegcTBeHHO c noM oqtro  
opraHOB HyBCTB. TaKue CBoficTBa, KaK TeMnepaTypM naaBaeH ua 
h KuneHua, naoTHOCTt, onpegeaaroT c noM oqtro  c^e^HaatHM x 
ycTpoficTB u a u  npu6opoB. flaBafiTe n03HaK0MHMca c $H3HHecKu- 
MH CBOfiCTBaMH HeKOTOpMx BeqecTB.

^a6opaTopHMH onwT 1 
H 3yneHue $ u3unecK ux  ceoucm e e e ^ e c m e

03HaKOMtTect c BMgaHHMMH BaM BeqecTBaMH. OnpegeauTe, 
b KaKOM arperaTHOM cocToaHHH (TBepgoM, mugKOM u a u  ra3O- 
06pa3H0M) ohh HaxogaTca.

0xapaKTepu3yfiTe ^ e T  BbigaHHbix BeqecTB. KaKue H3 hhx 
aBaaroTca npo3paHHMMH, a  KaKue 6aecTaT?

B n a T t npo6upoK HaaefiTe Bogy npuMepHO go HeTBepTH ux 
o6^eMa. B nepByro npo6upKy noMecTHTe HeMHoro caxapa, bo 
BTopyro — m eae3a (KycoHKH meae3Hofi npoBoaoKu), b Tpe- 
Ttro — H3MeatHeHHoro Meaa, b HeTBepTyro — Megu h b na- 
Tyro — pacTHTeatHoro Macaa. Hto bm Ha6arogaeTe? E cau  go6aB- 
aeHHoe b Bogy BeqecTBo onycKaeTca Ha gHO npo6upKH, 3HaHHT,
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oho TH ^e^ee Bogbi. E c^h  ^ e  Bem;ecTBo He TOHeT — oho ^ e r ­
ne Bogbi . Tm;aTe^bHo nepeMemafiTe cogep^uM oe K a^gofi npo- 
SupKu. PacTBopaeTCH K a^goe H3 goSaB^eHHbix Bem;ecTB 
b Boge?

Pe3y^bTaTM HaS^rogeHufi 3anum uTe b TeTpagb.
XuMunecKue ceoucmea

n o g  XHMH^eCKHMH CBoHCTBaMH noHHMaKT CnOCO0HOCmb 
odHux e e ^ e c m e  n p eepa ^am b ca  e dpysue, Hoeue e e ^ e c m e a .  TaK, 
HanpHMep, ec^u  cu^bHo HarpeTb caxap , to  nepe3 HeKoTopoe

Puc. 5. HarpeBaHue caxapa

K u c ^ o p o f l ____ _
B o n o p o n

BpeMH oh npeBpaTHTCH b gBa hobmx Be- 
m;ecTBa — nepHbifi yro^b  u 6ecn,BeTHyro 
Bogy (puc. 5). Boga, b cbom onepegb, nog 
geficTBueM ^^eKTpuHecKo^o ToKa To^e 
npeB pa^aeTca b HoBbie Bem;ecTBa — bo- 
gopog u  Kuc^opog (puc. 6). H 3 Bogbi u 
yr^eK uc^oro ra3a b 3e^eHbix pacreH uax 
nog geficTBueM co^He^Hbix ^ynefi o6pa- 
3yroTca r^roKo3a u Kucropog — ugeT 
npon,ecc $oTocuHTe3a (puc. 7). Bce ^To
Puc. 6. 06pa30BaHue Kucnopoga u Bogopoga u3 Bogbi
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Puc. 7. CxeMa ^po^ecca $ otocuh- Te3a
npHMepM xHMHHeCKHx 
npeBpaqeHufi BeqecTB.

H3yHeHue TaKux npe- 
BpaqeHufi — ocHOBHaa 
3agaHa xhm hh . ^0^T0My 
Ha Bonpoc, hto me TaKoe 
xuM ua, MomHO gaT t cae- 
g y roqufi KpaTKufi OTBeT.
n XuMM^ —  ^To HayKa o Be^ecTBax  u ux n p eB p a^eH uax  b gpy- 

rue BeqecTBa.

XuM ua TaK me, KaK 6 u o ao ru a  h $H3HKa, OTHOCHTca k ecTe- 
CTBeHHMM HayKaM.

Bce $u3unecKue m ena cocmoam u3 e e ^e cm e .
B e ^ e c m e a  xapaKmepu3yrnmca onpedenennuM u $u3une-  

ckumu u xuMunecKuMu ceoucmeaMu.
Ceoucmea  — ^mo npu3naKu, no KomopuM p a 3 n u n n u e  ee- 

w,ecmea om nunaw m ca dpys om dpysa unu  cxomu MeMdy codou.
X uM ua  — ^mo HayKa, u 3 y n a m ^a a  e e ^ e c m e a  u u x  npe- 

ep a ^e n u a .

R l  B o n p o c b  u 3agaH UH

1. yKaxuTe, b KaKux u3 nepeHucneHHbix npegMeTOB cogepxuTcn BeqecTBo 
xene3o: cnuHKa, hox, mah, rBO3gb, KapaHgam, OTBepTKa.

2. npuBeguTe He MeHee Tpex npuMepoB $u3uHecKux Ten, KOTopbie u3roTOB- 
neHb u3: a) anroMuHun; 6) non^TuneHa.

3. nepeHucnuTe He MeHee nnTu BeqecTB, KOTopbie Bb MOxeTe HatfTU 
y ce6n goMa, u yKaxuTe, rge ohu npuMeHnroTcn.

4. Ha KaKux cBoticTBax Mena ocHOBaHO ero npaKTuHecKoe npuMeHeHue? 
rge oh ucnonb3yeTcn?
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5. no KaKuM cBotfcTBaM moxho oTnunuTb Megb ot anroMuHun, necoK ot 
xene3a, noBapeHHyro conb ot Mena?

6. noneMy Megb ucnonb3yeTcn gnn u3roToBneHun n̂eKTpuHecKux npo- 
BogoB?

7. KaKoe cbomctbo anroMuHun no3BonneT u3roTaBnuBaTb u3 Hero $onbry?
8. TBepgoe Beî ecTBo 6enoro ^BeTa, pacTBopneTcn b Boge, ero BogHbM 

pacTBop xopowo npoBoguT n̂eKTpuHecKû  ̂ tok. KaKoe u3 Beî ecTB — 
Men, xene3o, yronb unu noBapeHHan conb — oSnagaeT nepenucneHHbiMM 
^u3unecKuMu cBoMcTBaMu?

9. KaKue cBoMcTBa Beî ecTB Ha3bBaroTcn xuMunecKuMu? npuBeguTe npu- 
Mepb u3BecTHbx BaM xuMunecKux npeBpai^eHufi.

03HaKoMbTecb c HayHHbMu MeTogaMu, KoTopbie ucnonb3yroTcn b xumuu npu 
u3yneHuu Beî ecTB u ux npeBpai^eHufi.

§  2 .  X m m m a  B n e p a ,  c e r o g H A ,  3 a B T p a

X umuh uMeeT SoraTyro ucTopuro. npegnocbO K u g ^ a  3apo^- 
geHua xumuu noaB u^ucb 3ago^ro go HoBofi ^pM b ErunTe — 
TexHunecKu HauSo^ee nepegoBofi cTpaHe flpeBHero Mupa. He 
c^ynafiHo, hto coBpeMeHHoe Ha3BaHue «xum uh» npoucxoguT ot 
c^oBa «xeMu», kotopmm erunTHHe Ha3MBa^u b to BpeMH cBoro 
cTpaHy. HMeHHo TaM ^rogu BnepBbie H aynu^ucb c noM oqbro pa3- 
ju h h h x  xuMH^ecKux npeBpam;eHufi BHnjaB^aTb u3 pygM Megb, 
SpoH3y u  ^ e^e3 o . y ^ e  Torga eruneTcKue ^pen,bi B^age^u ce- 
KpeTaMu u3roTOB^eHua cTeK^a, $aaH ca, HeKoTopbix MuHepa^b- 
hmx u  pacTuTe^bHMx KpacoK, ^eKapcTBeHHMx npenapaToB, nap- 
^roM epuu.

B cepeguHe nepBoro THca^e^eTHa HoBofi ^pM xuMunecKue 
3HaHua u3 E runT a n o na^u  Ha B^u^H H fi B octok. ApaScKue 
yneHbie, MHoro cge^aBm ue g ^ a  pa3BuTua xum uu, c tm u  Ha3M- 
BaTb ^Ty HayKy auxuM ueu, KoTopaa b KOH^e VIII b. npoHuK^a 
b EBpony. r^aBHofi 3aganefi m x u m u u  b TeneHue no^Tu no^yTo- 
pa  tm chh  ^eT 6mo noucK M u^unecK ux «$u^oco$cK oro KaMHa» 
u  <o^uKcupa Mo^ogocTu», hkoSm cnocoSHMx npeBpam;aTb He-
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6aaropogHMe MeTaaaM b 30- 
aoTo h  cepe6po, u3aeHHBaTt 
Bce 6oae3HH h geaaT t Heao- 
BeKa 6eccMepTHMM. nocaego- 
BaTeaefi ^Tofi ugeu  CTaau Ha- 
3MBaTt anxuMuKaMu  (puc. 8).
H mh 6biau npaKTHHecKH Bce 
yHeHMe CpegHeBeKOBta, mo- 
Haxu, BpaHeBaTeau h gam e 
HeKOTopbie Kopoau.

XoTa aaxHMHKH TaK H He Puc. 8. AnxuMuK b na6opaTopuu 
CMorau gocTHHt CBoefi raaB-
Hofi n,eau, ohh ocTaBuau 3aMeTHMfi caeg b hctophh pa3BHTua 
xhm hh . B noucKax «$uaoco$CK oro KaMHa» h <^auKCupa mo- 
aogocTH» aaxuMHKH noayH uau MHoro hobmx BeqecTB, H3o6pe- 
a u  pa3auHHMe npu6opM h npucnoco6aeH ua, KOTopMe c Tex nop 
mupoKO ucnoat3yroTca b xuMHHecKux uccaegoBaHuax.

HaHHHaa c XVI b. aaxuM ua CTaaa nocTeneHHO npeB paqaT t- 
ca  H3 peM ecaa b HayKy. Hec6MTOHHMe aaxuMHHecKue ugeu 
HaHaau ycTynaTt MecTO hobmm yHeHuaM. HaHaaoM xhm hh KaK 
H acToaqefi HayKH CTaau uccaegoBaHua aHrauficKoro xhmh- 
Ka h  $H3HKa P o 6 e p T a  B o f ia a .  HMeHHo oh «oT6pocua» o t 
Ha3BaHua «aaxHMua» npucTaBKy «aa» , TeM caMMM otkpm b 
HOBMfi nepuog b pa3BHTuu xhm hh.

Po6epi Bow^b

(1627—1691)
AHrnuMcKuM XumuK u $u3uK. OTKpbn 3aKOH 3aBucuMO- 
ctu o6beMa ra3a ot gaBneHun, c^opMynupoBan nep- 
Boe HayHHoe onpegeneHue xuMuHecKoro aneMeHTa, 
BBen b xuMuro SKcnepuMeHTanbHbitf MeTog, 3anoxun 
ocHOBb xuMuHecKoro aHanu3a, cnoco6cTBOBan cTa- 
HOBneHuro xumuu KaK caMocTonTenbHoM HayKu.
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Mwxawn BacunbeBMH ^ o m o h o o o b

(1711—1765)
PyccKuM yneHbM-ecTecTBoucnbTaTenb, ocHoBaTenb 
nepBoro b Poccuu MocKoBcKoro yHuBepcuTeTa. Pa3- 
BuBan aToMHo-MoneKynnpHbe npegcTaBneHun o cTpo- 
eHuu Be^ecTB, npegnoxun o6^yro ^opMynupoBKy 3a- 
KoHa coxpaHeHun Maccb Be^ecTB u gBuxeHun, 3ano- 
xun ocHQBb $u3uHecKQM xumuu.

npeB pa^eH uro  xumuu b HacToaqyro HayKy cnocoScTBoBa- 
.nu paSoTM MHorux ucc.negoBaTe.nefi, b nuone kotopmx pyccKufi 
yneHbifi M. B. ^ o m o h o c o b  u $ p a H ^ 3  A. ^ a B y a 3 b e .  
Bo^bmofi BK^ag b pa3BuTue u yKpenneHue xumuu BHeonu TaKue 
yneHbie, KaK flra . f la ^ b T o H , A. A B o r a g p o ,  H. H. B e p ^ . n u -  
y c , A. M. B y T ^ e p o B , fl. H . M e H g e ^ e e B  u MHorue gpyrue.

B H acToaqee BpeMa xumuh cTa^a He To^bKo ogHofi u3 B a^- 
Hefimux oS^acTefi ne^oBenecKoro 3HaHua, ho u  cbipbeBofi Sa3ofi 
npaKTunecKu Bcex oTpaonefi npoMHm^eHHocTu u ce^bcKoro xo- 
3aficTBa. C ee noM o^bro yro^b , He$Tb u ra3 npeBpaqaroTca b to- 
nnuBo u nnacTM accu, b pa3.nuHHbie MaTepua^M u pacTBopuTe^u. 
^ ro g u , Boopy^eHHbie 3HaHueM xum uu , Bun^aB^aroT MeTa.n.nbi, 
u3roTaB^uBaroT cTeK.no, KepaMuKy u 6eToH. Ohu co3garoT pe3u- 
Hy u M oroque cpegcTBa, ^aKu u KpacKu, .neKapcTBa u BuTaMuHM, 
ygoSpeHua g.na noBum eH ua n.nogopogua no^B u u xuMunecKue

AHTyaH flopaH flaBya3be

(1743—1794)
OpaHuy3cKuM yneHbitf, oguH u3 ocHoBononoxHuKoB co- 
BpeMeHHoM xumuu. flan npaBunbHoe oStncHeHue npo- 
ueccoB ropeHun u gbxaHun, SKcnepuMeHTanbHo goKa- 
3an 3aKoH coxpaHeHun Maccb Be^ecTB b xuMunecKux 
peaKuunx, pa3pa6oTan npaBuna Ha3bBaHun xuMune- 
ckux coeguHeHuM.
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A w o h  fla^bioH

(1766—1844)
AHrnuMcKuM $ u3uk u xumuk. OcHOBaTenb coBpeMeH- 
Horo yHeHua o6 aTOMHOM cTpoeHuu BeqecTB. OTKpbm 
HecKonbKO BaxHbx 3aKOHOB, BBen b xuMuro noHaTue 
OTHocuTenbHoro aTOMHoro Beca, cocTaBun nepByro Ta- 
6nu^y aTOMHbx Macc xuMuHecKux ^neMeHTOB.

cpegcTBa 3aquTM  pacTeHufi, HCKyccTBeHHMe BoaoKHa h B3pMB- 
HaTMe BeqecTBa. H a xHMHHecKHx npou3BogcTBax BMnycKaroT 
pa3auHHMe xuMHKaTM — KucaoTM h qeaoHH , coau , cnupTM.

Be3 gocTumeHufi xhm hh HeB03M0mH0 pa3BHTue nuqeB ofi h 
aerKofi npoMMmaeHHOCTH, C03gaHue paKeTHofi h  K0CMHHecK0fi 
TexHHKH. HeBepoaTHO BeauKa p o a t  xhm hh b pa3BHTuu ^Hep- 
reTHKH, b tom  Hucae aTOMHofi. CerogHa 92 % Bcefi noTpe6aa- 
eMofi b Mupe ^Hep^HH noayHaroT c Hcnoat3OBaHueM pa3auHHMx 
xHMHHecKHx npeB paqeH ufi. HoBofi o6aacTtro xHMHHecKHx Tex- 
Hoaorufi CTaaa oxpaHa OKpymaroqefi cpegM, nepepa6oTKa BTop- 
CMpta. OHeBugHO, h to  6e3 gocTumeHufi xhm hh m u3Ht coBpe- 
MeHHoro o6qecTBa HeB03M0mHa.

XuM ua npogoamaeT aKTHBHO pa3BHBaTtca. OgHO H3 ho- 
bmx HanpaBaeHufi — H a H o x u M u a . C ee noM oqtro  co3garoTca 
C0BepmeHH0 HOBMe MaTepuaaM c yHHKaatHMMH CBoficTBaMH.

MeHC A k o 6 B e p ^ n u y c

(1779—1848)
UBegcKuM xumuk. OTKpbin ^epuM, ceneH, KpeMHuM u 
TopuM, ycTaHOBun TOHHbie 3HaHeHua aTOMHbx BecoB 
MHorux xuMuHecKux n̂eMeHTOB, BBen ux coBpeMeH- 
Hbe cuMBonb, ycoBepmeHcTBOBan MeTogb xuMuHe­
cKoro aHanu3a.
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HanpuM ep, H3 TKaHefi, oogepm aqux  ooo6bie oepe6paHbie HaHo- 
HacTHDM, cefiHac H3roTaBaHBaroT ogemgy, KOTopaa 3 a q u q a e T  
HeaoBeKa o t  BpegHbix rpu6KOB, 6aKTepnn h  BHpycoB. H 3 HaHO- 
MaTepuaaoB, o 6 aag a ro q u x  yHHKaatHMMH CBOHCTBaMH, npoH3- 
BogaTca geTaau ycTpoficTB g a a  pagnoaaeKTpoHHofi h  koomh- 
HecKofi TexHHKH, g a a  aTOMHbix aaeKTpooTaHn;HH, pa3aHHHaa 
npogyKn;na Meg^HHCKoro Ha3HaHeHHa.

KaKOBM me neponeKTHBbi pa3BHTHa xhm hh? OgHofi H3 raaB- 
hm x 3agaH, C T oaqux nepeg xHMHefi b 6ygyqeM , ooTaeToa 003- 
gaHHe hobmx MaTepuaaoB 0 3agaHHMMH n;eHHMMH CBofioTBaMH. 
H a 0CH0Be hobmx TexHoaorufi 6ygyT oo3gaHM 6e3onaoHbie, goa- 
roBeHHMe h  HagemHbie h o to h h h k h  aH eprnn, MHHHaTropHbie h 
HeBepoaTHo MoqHMe KOMntroTepM, HOBbie aeKapoTBa, MaTepua- 
aM g a a  H3r0T0BaeHHa np0Te30B h  H0Ky00TBeHHMx opraHOB g a a  
yayHmeHHa KaHecTBa mH3HH arogefi.

Peony6aHKa B eaapyo t OTHOOHTca k  OTpaHaM 0 bmookhm 
ypoBHeM pa3BHTHa xHMHHecKofi npoMMmaeHHOOTH (puo. 9).

yqoSpeHMfl, cpegcTBa 3â MTbi pacTeHMM

Crm pTb i, KMCJIOTbl, "T 
menoHM, aMMuaK

riOJlMMepbl, _ 
n/iacTM accbi, 

CMHTeTMHeCKMM KaynyK m
BblTOBaa XMMMH RaKu u KpacKu

Puc. 9. npogyKuua xumuhgokom npoMbmneHHocTM
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B Harnen CTpaHe gencTByroT 
75 xHMHnecKHx npegnpua- 
THH, KOTOpMe BHnycKaroT ca- 
Myro pa3HooSpa3Hyro npogyK- 
n,uro. OcHOBHaa oTpac^b xh- 
MHHeCKOH npOMHrn^eHHOcTH 
B e^apycu — np0H3B0gcTB0 
MHHepa^bHHx ygoSpeHHH. 
TaK, OAO «Be^apycbKa^HH» 
(r. Co^uropcK) aB^aeTca og- 
hhm H3 KpynHeHmux b mh- 
pe npoH3BogHTe^efi Ka^HH- 
hmx ygoSpeHHH (puc. 10). 
E ro npogyKn,ua nocTaB^aeT- 
ca  b 97 cTpaH Mupa.

A3oTHbie ygoSpeHua b Ha- 
meH cTpaHe npou3BogaTca Ha 
OAO «rpogHo A3ot», a  $oc- 
$opH be — Ha OAO «ToMe^b-
ckhh xuMHHecKHH 3aBog».

BaKHenmHMH npegnpu- 
aTuaMu He^TexuMHHecKofi 
npoMbim^eHHocTH PecnyS-
jh k h  Be^apycb aB^aroTca 
OAO «Ha$TaH» (r. HoBono- 
^on,K) H OAO «Mo3bipcKHH 
He^TenepepaSaTMBaro^HH 3a- 
Bog». ^T0 coBpeMeHHMe kom- 
n^eK cb no BbinycKy He$Te- 
npogyKToB BbicoKoro Kane- 
cTBa.

H am a cTpaHa aB^aeTca 
KpynHMM nocTaBrn;uKoM Ha

X mmma BHepa, ceroflHA, 3aBTpa 19

OAO «BenapycbKanuM»

k .  -  _  j

OAO «rpQflHQ A3QT»

OAO «Ha$TaH»
Puc. 10. XuMunecKue npegnpuflTMA Benapycu
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MHpOBOfi pMHOK xHMHHeCKHx BOaOKOH H HHTefi. O hh npOH3BO- 
gaTca Ha OAO «noaHM up» (r. HoBonoaon,K), Ha n O  «Xhmbo- 
a 0KH0» (r. M oruaeB, r. rpogHO, r. CBeTaoropcK, r. noaon,K).

B Pecny6auK e B eaap y c t TaKme pa3BHTa muHHaa npoMMm- 
aeHHOCTt. OAO «BeamuHa» (r. Bo6pyficK) — ogHO H3 Kpyn- 
Hefimux npegnpuaT ufi b EBpone, BMnycKaroqee 6oaee 200 bh- 
goB muH. Pe3HHOTexHHHecKue H 3geaua y Hac npou3BogaTca Ha 
OAO «Beaapyctpe3HHOTexHHKa» (r. Bo6pyficK), OAO «Pe3HH0- 
TexHHKa» (r. BopucoB).

K KpynHMM OTpacaaM xuMHHecKofi npoMMmaeHHOCTH b Ha- 
mefi CTpaHe oTHocuTca TaKme npou3BogcTBo aaKOB h KpacoK Ha 
OAO «^aKOKpacKa» (r. ^ u g a ) .

B B eaapycu aKTHBHo pa3BHBaeTca xuMHKo-$apMan,eBTH- 
HecKaa npoMMmaeHHOCTt, npou3B ogaqaa aeKapcTBeHHMe npe- 
napaTM. K BamHefimuM npegnpuaTuaM  ^Tofi OTpacau OTHOcaT- 
ca  P y n  «BeaMegnpenapaTM» (r. Mhhok) h OAO «Bophcobckhh 
3aBog M egu^H CK ux npenapaTOB».

CerogHa ym e noHaTHO, hto 6e3 xhmhh HeB03M0mH0 pa3BH- 
Tue HeaoBeHecKofi n,HBHaH3an,HH. Ho np u  Bcex 6 aa rax , KOTopMe 
gaeT HaM xuM ua, c xuMHHecKHMu BeqecTBaMH h MaTepuaaaMH 
Hago o 6 p a q aT tc a  0CT0p0mH0, co6arogaa onpegeaeHHMe npaBH- 
a a , hto6m HCKaroHHTt Bpeg g a a  3gopoBta HeaoBeKa h 3arpa3He- 
Hue oKpym aroqefi cpegM.

§  3 .  3 H a K o M C T B o  c  x M M M n e c K o M  n a 6 o p a T o p u e M

CBoficTBa BeqecTB h u x  npeB paqeH ua xhmhkh H3yHaroT b 
cnen,HaatHO o6opygoBaHHMx noM eqeH uax — xkmh^ cckhx ^a6o- 
paT opuax  (puc. 11). ^a6opaT opuu ocHaqeHM pa3auHHMMH npu-
^  U U «-» -J-V u6opaMH h cn e ^ a a tH O fi xuMHHecKOfi nocygofi. B Kamgofi xhmh- 
HecKofi aa6opaTopuu HMeeTca Ha6op Heo6xoguMMx BeqecTB, ko- 
TopMe Ha3MBaroTca peaKmueaMu.
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B mKo^bHoM KaSuHeTe
XHMHH Bbl no3HaKoMHTecb c 
ycTpoHcTBoM u Ha3Ha^eHu- 
eM pa3H bx npuSopoB. 3gecb 
^ e  bm Hay^HTecb npaBunb- 
ho ucno^b3oBaTb xuMH^e- 
cKyro nocygy u  oSpa^aT bca 
c peaKTuBaMu.

fl.na Toro ^toSm  paSo- 
Ta b KaSuHeTe xum uu Sbrna 
Se3onacHoH, Hy^Ho xopomo 
3HaTb u  BHno^HaTb cnen;u- 
a^bHHe npaB u^a (c. 6). npo^uTanTe u x  ern;e pa3 u  nocTapaHTecb 
3anoMHuTb — ^T0 o^eHb Ba^Ho! A  Tenepb Ha^HeM 3HaKoMcTBo 
c Ba^HefimuM .naSopaTopHbiM oSopygoBaHueM.

npaKTH^ecKaa pa6oTa 1
n p u e M b i o d p a ^ e u u K  c npocm eum uM  

jiadopam opuw M  odopydoeauueM
^ e ^ H  p aS o T b i: u3y-

^uTb npaB u^a noBegeHua u 
paSoTbi b mKo^bHoM KaSu- 
HeTe xum uu; no3HaKoMuTb- 
ca c npocTeHmuM oSopygo- 
BaHueM g.na npoBegeHua .na- 
SopaTopHMx onbToB, ero 
Ha3Ha^eHueM u ycTpoHcTBoM, 
npaBu^aM u paSoTbi c hum.

^a6opaTopHMH mTaTHB 
(puc. 12). npegHa3Ha^eH g.na 
3aKpen^eHua xuMu^ecKofl 
nocygbi u  oSopygoBaHua
npu  BHno^HeHuu onbiToB. Puc. 12. â6opaTopHbiM wTaTMB
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Kô nanoK MeTan̂ MHecKaa 
TpySKa C flMCKOM

0MTMflb
I

Pe3epByap

Puc. 13. UlTaTUB gnfl npoSupoK Puc. 14. CnupTOBKa
Oh COCTOHT H3 ocHoeaHua h  cmepMHa, k  KOTopoMy npu  noM oqu 
My$T KpenaTca k o m ^  h  3aMUMU («aanKH»).

fflTaTHB g ^ a  npo6npoK (puc. 13). npegHa3HaHeH g a a  pa3Me- 
q e H u a  npo6upoK np u  npoBegeHHH onMTOB.

CnupTOBKa (puc. 14) — HarpeBaTeatHMfi npu6op, garo- 
q u f i  Tenao 3a CHeT ropeH ua cnupTa. OHa npegHa3HaHeHa g aa  
HarpeBaHua BeqecTB u a u  MaTepuaaoB np u  npoBegeHHH onM- 
tob. CnupTOBKa COCTOHT H3 CTeKaaHHoro pe3epByapa, MeTaa- 
auHecKofi Tpy6KH c gucKOM, $H Tuaa h KoanaHKa. BHHMa- 
TeatHO paccMOTpuTe cnupTOBKy, 3apucyfiTe ee ycTpoficTBO 
b TeTpagt.

3 an o M H H T e: cnupTOBKy MomHO 3am uraT t ToatKO cnuHKofi 
(puc. 15). Hcnoat3OBaTt g a a  ^T0^0 naaM a 3amuraaKH u a u  gpy- 
rofi cnupTOBKH CTporo 3anpeqeHO, TaK KaK ^T0 MomeT npuBe-

flpaBMJIbHO HenpaBkiJibHO

Puc. 15. 3axuraH ue cnupTOBKu
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c tu  k  n o ^ a p y . f l^ a  ram eH ua 
cnupToBKu h u  b KoeM c^ynae 
He^b3a 3agyBaTb n^aM a. fle^a- 
roT ^T0 , SbicTpo HaKpMB n^aM a 
cnupToBKu K0inaHK0M,

3 a g a H u e .  3 a ^ ru T e  cnup- 
ToBKy cnuHKofi u  noracuTe n^a- 
Ma n pu  n 0M0^ u  Ko^na^Ka.

3^eKTpoHarpeBaTe^H u ra- 
30BHe rope^KH (puc. 16) — npu- 
Sopbi, npegHa3HaneHHMe g ^a  
HarpeBaHua 3a cneT ^^eKTpHHecK0^0 ToKa u ^ u  ropeH ua ra3a.

XnMH^ecKaa nocyga. OTKpoHTe $op3an, I yneSHoro nocoSua 
u  BHuMaTe^bHo paccM0TpuTe xuMunecKyro nocygy, KoTopyro bm 
SygeTe ucn0^b30BaTb Ha ypoKax xum uu.

n o c y d a  o 6 ^ e z o  npedna3HaHenuH  — xuMunecKue cTaKaHM, 
npoSupKu, pa3HMe ko^Sm (KoHunecKaa, n^ocKogoHHaa u Kpy- 
r^ogoHHaa), cTeK^aHHMe TpySKu, m naTe^u u  na^o^K u, ra30- 
oTBogHMe TpySKu c npoSKaMu, $ap$opoBM e nam K u, creK^aH- 
HMe BopoHKu. nocTapaHTecb 3anoMHuTb u x  BHemHuH Bug u 
Ha3BaHua. XuM unecKaa nocyga u3r0T0B^eHa u3 xpynK ux MaTe- 
pua^oB — creK ^a u  $ a p $ o p a  u TpeSyeT Sepe^H oro oSpam;eHua. 
ToHKocTeHHyro xuMunecKyro nocygy m o^ho  HarpeBaTb b n^aMe- 
hu  cnupToBKu.

H 3M epum enbH ax no cyda  npegHa3HaneHa g ^ a  u3MepeHua 
oS^eMoB pa3HMx ^ugKocTefi. K ^T0H nocyge oTHocaTca: MeH3yp- 
k u , MepHMe n,u^uHgpM, MepHMe cTaKaHM, MepHbie ko^Sm. H a 
ux  BHemHux cTeHKax HaHeceHM ge^eH ua, Ka^goM y u3 kotopm x 
cooTBeTcTByeT onpege^eHHMH oS^eM (cm3).

3 a g a H u e .  Ha^efiTe b npoSupKy u3 xuMunecKoro cTaKa-
Ha HeMHoro BogM (npuMepHo Ha — oS^eMa). E c^u cH apy^u3

^^eKTpoHa^peBaTe^b 

Puc. 16. HarpeBaTenbHbie npu60pbi
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npo6upKH oK a3aauct Ka- 
neatKH BogM, npoMOK- 
HHTe u x  ^u a tT p o B aat- 
Hofi 6yMarofi. C noM oqtro  
c n e ^ a a tH o ro  gepm aTeaa 
BHecuTe npo6upKy b Ha- 
KaoHHOM noaomeHHH b 
BepxHroro HacTt naaMe- 
HH CnupTOBKH. n p u  ^mOM 
omeepcmue npo6upKu o6a- 
3amenbH0 Hanpaebme e 
cmopoHy om ce6ft u om Ha- 
xo d ft^u x c f t  pftdoM nmdeu! 

B TeHeHue npuMepHO 5 ceKyHg paBHOMepHO nporpeBafiTe npo- 
6upKy no Bcefi gauHe, a  3aTeM — ToatKo ee HumHroro HacTt go 
HaHaaa KuneHua BogM (puc. 17). H e 3a3nftdueaume e npo6upKy 
c K u n a ^ e u  eodou u He HaKnoHnumecb Had Heu!

§  4 .  H M C T b i e  B e q e c T B a  u C M e c u

CBoficTBa BeqecTBa MomHO H3yHHTt a u m t  Torga, Korga oho 
aB aaeTca hhotm m , t .  e. He CMemaHO c gpyruMH BeqecTBaMH. 
^0^T0My Heo6xoguMo oTauHaTt n u cm u e  eew,ecmea  o t  cMeceu 
e e ^ e c m e .
? u cm u e  eem ecm ea

^T0 BeqecTBo — ogHo H3 caMMx pacnpocTpaHeHHMx Ha Ha- 
mefi naaHeTe! O6aaKa poHaroT ero Ha 3eMaro b Buge npoxaagHM x 
K an ea t u a u  KpacuBMx, xpynK ux CHemuHOK. Oho 3anoaHaeT pe- 
k h , o3epa, Mopa h oKeaHM. B HeM pacTBoparoTca MHorue B eq e­
cTBa — c o a t, caxap , yKcyc. n p u  TeMnepaType 100 °C oho kh- 
nuT, n p e B p a q a a c t b 6ecn,BeTHbifi nap , a  npu  0 °C 3aTBepgeBaeT, 
o6pa3ya aeg . H to ^T0 3a BeqecTBo? npaB uatH o! ^T0 — Be3gecy- 
q a a  h mu3HeHHo BamHaa Boga!

Puc. 17. HarpeBaHue BOflbi b npoSupKe
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OgHaKo npu  yKa3aHHbix TeMnepaTypax oHa KunuT u ^ u  3a- 
TBepgeBaeT, ec^u  aB^aeTca nucmou, t .  e. He cogep^uT  npuMe- 
ceH g p y ru x  Bem;ecTB. E c^u  ^ e  Boga cogep^uT  npuM ecu, TeM- 
nepaTypM ee KuneHua u  n^aB^eH ua SygyT oT^unaTbca o t yKa- 
3aHHbix BMme. HeM So^bme npuMeceH b Boge, TeM cu^bHee ^T0 
oT^unue. HanpuM ep, Boga u3 Cpegu3eMHoro Mopa, b ogHoM ^u- 
Tpe ko top o h  cogep^uT ca oko^o 37 r  npuMeceH (co^efi), KunuT 
npu  TeMnepaType 100,5 °C. B to  ^ e  BpeMa Boga u3 MepTBoro 
Mopa, cogep^am ;aa npuMepHo 300 r  co^u b ogHoM ^uTpe, KunuT 
npu  TeMnepaType 106 °C. OTcroga c^egyeT, h to  onpege^eHHHMu 
$H3H^ecKHMH cBoHcTBaMu oS^agaroT To^bKo nucTbie u ^ u , KaK 
u x  em;e Ha3MBaroT, uHguBugya^bHbie Bem;ecTBa, He cogep^arn;ue 
npuMeceH g p y ru x  Bern;ecTB.

n
HMCTbIMM (MHflMBMflyaflbHblMM) Ha3blBaWTCfl Be^ecTBa, He 
cogepxa^ue npuMeceu gpyrux Be^ecTB. Kawgoe nucToe 
Be^ecTBo o6^agaeT onpege^eHHbiMM, npucy^uMu To^bKo eMy 
CBOMCTBaMM.

HucTMe Be^ecTBa b npupoge npaKTunecKu He BcTpenaroTca. 
H x no^ynaroT b ^aSopaTopuax b c^e^HaabHHx yc^oB uax. Be3 
TaKux Be^ecTB S b00  Sbl HeB03M0^H0 pa3BuTue ^^eKTp0HHKH, 
u3r0T0B^eHue co^He^Hbix SaTapeH — «^0BymeK» co^HenHon 
^Hep^HH.
CMecu eem ecm e

B ^u3H u  m m , KaK npaBu^o, BcTpenaeMca He c uHguBugya^b- 
hmmu Be^ecTBaMu, a  c ux  cMecaMu.

n
CMecb —  ^To coBoKynHocTb HecKo^bKux MHguBugyaflbHbix 
Be^ecTB.

TaK, HanpuMep, B03gyx npegcTaB^aeT coSoh cMecb He- 
cKo^bKux ra300Spa3HMx Bem;ecTB, cpegu kotopmx ecTb y ^ e  
3HaK0MMe BaM Kuc^opog u  yr^eKuc^MH ra3. KpoMe B03gyxa,
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Puc. 18. npogyKTbi nuTai-mfl — cMecu BeqecTB Puc. 19. rpaHuT
k npupogHMM CMecaM OTHOcaTca noHBM, ropHMe nopogM, Boga 
peK, Mopefi h 0KeaH0B. CMecaMH aBaaroTca, KaK npaBuao, Bce 
npogyKTM nuTaHua (puc. 18).

PaccMaTpuBaa ropHyro nopogy rpaHHT (puc. 19), MomHO g a­
me HeBOopymeHHMM raa3OM yBugeTt, h to  ^Ta npupogH aa CMect 
COCTOHT H3 HecKoatKux cocTaBHMx HacTefi — KoMnoHeHmoe, 
oKpameHHMx b pa3HMe ^ e T a .

MHorue cMecu BeqecTB, HanpuMep M0a0K0, CMeTaHa, mo- 
Koaag, 6yMara u a u  pe3HHa, Ha nepBMfi B3raag KamyTca co- 
CToaquMH H3 ogHoro KOMnoHeHTa. OgHaKO n pu  paccMOTpeHHH 
ux  nog MHKpocKonoM o6HapymuBaeTca, hto h ohh cocToaT H3

HeCKOatKHx KOMnOHeHTOB 
(puc. 20). TaKue cMecu Ha- 
3MBaroTca HeodHopodHUMu.

BbiBaroT cMecu, KOMno- 
HeHTM KOTOpMx He BHgHM 
gam e b oHeHt cuatHM fi mh- 
KpocKon. ^T0, HanpuMep, 
MHHepaatHaa Boga, caag- 
Kufi Hafi, CToaoBMfi yKcyc. 
TaKue cMecu Ha3MBaroTca 

Puc. 20. MonoKO — HeoflHopoflHaa cMecb odHopodHblMu.
flOfl MMKpOCKOflOM
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f l^ a  Toro htoSm  Ko^unecTBeHHo 0xapaKTepu30BaTb Ty u ^u  
uHyro cMecb Bem;ecTB, Hy^Ho yKa3aTb Maccoeue doau  ee KoMno- 
HeHToB. M acco ea n  dona  KoMnoHeHma — eenunuH a, Komopan  
noKa3bieaem, KaKyw nacm b om  o 6 ^ e u  M accb  cMecu cocmae- 
n n em  Macca daHHozo e e ^ e c m e a .  MaccoByro go^ro KaKoro-^uSo 
Bem;ecTBa X oSo3HanaroT SyKBoH «w» (gyS^b-B^) u  3anucMBaroT 
TaK: w(X). Ee m o ^h o  paccnuTaTb, pa3ge^uB Maccy gaHHoro Be- 
m;ecTBa X Ha oSm;yro Maccy cMecu:

w(X) = m(X) .m (cMecn)
E c^u , HanpuMep, Macca cMecu co^u c caxapoM paBHa 50 r, 

a  Macca caxapa b HeH — 10 r , to ero  MaccoBaa go ^a  cocraB^aeT:
m (caxapa) = m (caxapa) = H i  = 0 ,20 .m (cMeen) 50 r

KaK BugHo, MaccoBaa g o ^a  KoMnoHeHTa — Se3pa3MepHaa 
Be^unuHa, npegcTaB^arom;aa coSoh quc^o  MeHbme eguH unb. 
HacTo MaccoByro go^ro BMpa^aroT e n p o ^ n m a x  (% ). f l^ a  ^T0^0 
ee 3HaneHue yMHo^aroT Ha 100, HanpuMep:

w (caxapa) = 0 ,2 , u ^ u  20 % .
B TaKoM Buge MaccoBaa g o ^a  huc^ hho paBHa Macce Bem;e- 

cTBa X , cogep^am ;eroca b K a^gbix  100 r  cMecu.
Pa3deuenue cMeceu

B 0Kpy^arom;eM Mupe npaKTunecKu Bce Bem;ecTBa HaxogaT- 
ca b Buge cMeceH. f l^ a  no^yneH ua huctmx Bem;ecTB ^TH cMecu
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pa3geaaroT Ha oTgeabH ie KOMnoHeHTH. HtoSi i  ^T0 cgeaaTb, He- 
oSxogHMo xopom o 3HaTb cBoficTBa BeqecTB, B x o g aq n x  b cocTaB 
cMecefi. Cefinac b h  no3HaKoMHTecb c Ba^HeHmHMH cnocoSaMH 
hx pa3geaeHHH.

Pa3denenue ueodnopodHux CMeceu
OgHH H3 caMHx npocTHx cnocoSoB pa3geaeHHH HeogHopog- 

h h x  cMecefi — ^H^bTpoBaHHe. C ero  noM o^bro mo^ ho pa3ge- 
^HTb cMecn T B epgix  h mngKHx BeqecTB, HanpHMep Meaa h bo-

gH (pnc. 21). f la a  ^T0^0 pa3geaaeMyro 
cMecb noMeqaroT Ha fyunbmp  — no- 
P h c th h  MaTepnaa co MHomecTBoM 
ckbo3hhx  oTBepcTHH — nop. H x pa3- 
Mep HaMHoro MeHbme pa3Mepa TBep- 
g i x  nacTH ^ co g ep m aq n x ca  b cMe- 
cH. ^TH HacTH^I He MoryT npoHTH 
nepe3 n o p i  $nabT pa h  ocTaroTca Ha 
ero  noBepxHocTH, a  mngKocTb aerKo 
npoxogHT Hepe3 $nabT p. B KanecTBe 
^HabTpoB npHMeHaroT cnen,naabHyro 
SyMary, nopncTiie cTeKao, KepaMH- 
Ky h  gp. (pnc. 22). B HeKoTopix cay-

Puc. 21. OuflbTpOBaHUe CMeCU Ha^ x g a H ^H abTpoBaHHfl ucnoab3yroT
Mena u BOflbi caomeHHyro b HecKoabKo caoeB TKaHb,

KepaMMnecKMe
Puc. 22. Pa3nuHHbe Bugbi ^unbTpoB
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Map^ro h^ h BaTy. H a ogHofi H3
CTagHH OHHCTKH nuTbeBOH BO-
gbi ot TBepgbix npuMecefi ee npo-
nycKaroT nepe3 to ic t h h  c^ oh
HHCToro Me^Koro necKa, koto-
pbH  b ^TOM c^ynae urpaeT po^b
$H^bTpa.

BcnoMHume, ucnoM3yemc,H
mu $uM m poeaH ue y  eac doMa,
Ha KyxHe. KaKue $ u M m p u  npu
^moM npuMeHawmca?

flpyrofi cnocoS pa3ge^eHua
HeogHopogHbx cMecefi — OTCTau-^  Puc. 23. CMecb Bonb u necKaBaHHe. C ero  noMO^bro m o k -
ho  pa3ge.nHTb cMecn Bogbi c He-
pacTBopHMbiMH b Hen Bem;e-
cTBaMH, n^OTHOcTb KOTOpbIX 
So^bme h^ h MeHbrne n^OTHO- 
cth Bogb. K TaKHM HeogHopog- 
hmm cMecaM othochtch, Ha- 
npHMep, cMecu Bogbi c necKOM 
(puc. 23) BOgb c 6eH3HHOM.
TaKue cMecu noc^e npuroTOB- 
jeHHA ocTaB^aroT cTOHTb HeKO- 
Topoe BpeMH. nocKO^bKy n^OT- 
HocTb necKa So^bme n^OTHocTH 
Bogb, necnuHKu nocTeneHHO 
onycKaroTca Ha gHO, a  cBepxy 
ocTaeTca Boga, KOTopyro mokho  c^HTb b gpyroH cocyg. B to 
n e  BpeMH n^oraocTb 6eH3HHa MeHbme n^OTHOCTH Bogbi, Bc^eg- 
cTBue nero  Kane^bKH 6eH3HHa nogHHMaroTca BBepx. CoeguHH- 
acb gpyr c gpyroM, ohu o6pa3yroT b BepxHefi nacTu cocyga c^ oh 
6eH3uHa (puc. 24).

riocne
flO OTCTaUBaHUfl OTCTaUBaHUfl

Puc. 24. CMecb Bonb u 6eH3uHa
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Pa3dejeHue odHopodHbix CMeceu
H a npaKTHKe H aqe Bcero npuxoguT ca pa3geaaTb ogHopog- 

H ie  cMecn m ugK ux BeqecTB. f la n  ^T0^0 ucnoab3yroT MeTog ne- 
peroHKH, n a n  gH C T H ^^H H . Oh ocHoBaH Ha tom, hto KoMnoHeH- 
t h  cMecn HaHHHaroT KHneTb np u  pa3Hiix TeMnepaTypax. H anpu- 
Mep, Boga 3aKHnaeT npu  TeMnepaType 100 °C, a  cnupT — npu  
78 °C. n p u  HarpeBaHHH cMecn BHanaae KnnnT BeqecTBo c Soaee 
hh3koh TeMnepaTypofi KaneHHH, t . e. cnupT. E ro  nap  oxaam - 
garoT h noaynaroT hhcthh cnupT b magKoM coctohhhh. n o c a e  
BHKHnaHHH Bcero cnupTa ocTaeTca HucTaa Boga. TaKHM oSpa- 
3om, neperoHKy ucnoab3yroT n p u  HeoSxoguMocTu B igeauT b  h3 
ogHopogHofi cMecu ee mugKufi KoMnoHeHT (u au  HecKoabKo kom- 
noHeHToB). MeTogoM neperoHKu u3 npupogHofi cMecu — He$- 
tu noaynaroT u3BecTHiie BaM SeH3UH, KepocuH u cMa3oHHie 
Macaa.

E cau  u3 ogHopogHofi cMecu, HanpuMep u3 BogHoro pacTBo- 
pa  coau , HymHo B igeauT b  TBepgoe BeqecTBo (coab), ucnoab- 
3yroT gpyrofi MeTog pa3geaeH ua — BunapHBaHHe. Oh ocHoBaH 
Ha pa3auH uu BeqecTB no u x  jiem ynecm u,  t .  e. no c tocoS hocth  
np u  HarpeBaHuu npeB paqaT bca b nap , ucnapaTbca. K aeTyHUM, 
aerK o ucnaparoquM ca BeqecTBaM o th o c h tc h , HanpuMep, Boga 
u  cnupT, a  k  HeaeTynuM — coab u  caxap. n p u  HarpeBaHuu b ot- 
k p h to m  cocyge pacTBopa coau  b Boge aeTynaa Boga ucnapaeT- 
ch (puc. 25), a  HeaeTynaa coab ocTaeTca b Buge TBepgoro B eq e­
cTBa. TaKuM 0Spa30M, BimapuBaHue npuMeHaroT g a a  pa3geae- 
h u h  cMecefi aeTynux u  HeaeTynux BeqecTB.

T\ *-* oB npupoge nog geficTBueM coaHeHHix aynefi npoucxoguT 
nocTeneHHoe ucnapeH ue B o g i c noBepxHocTu c o a a H ix  o3ep 
(puc. 26). ^T0 HBaeHue aem uT b ocHoBe ogHoro u3 cnocoSoB 
goSirau  noBapeHHofi coau.

B H acToaqee BpeMH, KpoMe yKa3aHHiix, ucnoab3yroTca h 
gpyrue , Soaee cao m H ie  M eTogi pa3geaeH ua cMecefi.
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Puc. 25. BbinapuBaHue xugKocTu Puc. 26. flofibiHa cornu Ha cornnHoM 03epe

¥ u c m u M u  Ha3ueammca eew^ecmea, Komopue He codep- 
M am  npuMeceu dpysux  e e ^e cm e .

¥ ucmoe e e ^e c m e o  oduadaem onpedeueHHUMu ceoucmea- 
m u , no KomopuM eso momho om uunum b om dpysux e e ^e cm e .

CMecu 6ueam m  odHopodHue u HeodHopodHue.
H 3 HeodHopodHou cMecu uHdueudya^bHue e e ^ e c m e a  mom­

ho eudeuum b  c noM o^bm fyuttbmpoeaHua u omcmaueaHua.
H 3 odHopodHou cMecu uHdueudyaubHue e e ^ e c m e a  momho  

eudeuum b  c noMow,bm ducmun.n,nuiuu u ebinapueaHua.

B  B o n p o c b i u 3aflaHMA

1. KaK BnuneT Hanunue npuMeceu b Boge Ha TeMnepaTypy ee KuneHun?
2. npegcTaBbTe cefie, hto u3 nyTewecTBun bh npuBe3nu goMoM b KanecTBe 

cyBeHupa gBe oguHaKoBbie fiyTbinu, b ogHoM u3 KoTopbix Boga u3 Cpegu- 
3eMHoro, a b gpyroM — u3 MepTBoro Mopn. KaK c noMoî bro TepMoMeTpa 
moxho onpegenuTb, rge KaKan Boga HaxoguTcn?

3. 3arnnHuTe BHyTpb nafiHuKa, b kotopom gonro KunnTunacb Bogo- 
npoBogHan Boga, u cgenaMTe BbiBog, nBnneTcn nu oHa hucthm Bei^e- 
ctbom.

4. npuBeguTe no nnTb npuMepoB u3BecTHbix BaM ogHopogHbix u HeogHopog- 
hhx cMeceM.
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5. OgHopogHan unu HeoflHopoflHan cMecb o6pa3yeTcn npu OMemuBaHuu 
Boflbi c: a) caxapoM; 6) MyKou; b) paciuienbHbM MacnoM; r) noBapeHHou 
conbro; g) yKcycoM?

6. HeM pa3nuHaroicn Mexgy co6ou BeqecTBa, cMecb Koiopbix moxho pa3- 
genuTb: a) oiciauBaHueM; 6) $unbTpoBaHueM; b) BbinapuBaHueM; r) ne- 
peroHKou?

7. Ann 3aconKu oBoi^eu npuroioBunu cMecb, cocToni^yro u3 conu Maccou 
25 r u caxapa Maccou 15 r. HeMy paBHb MaccoBbie gonu KoMnoHeHToB 
gaHHou cMecu?

8. KaK 6b Bb pa3genunu cMecb caxapa, necKa u gpeBecHbx onunoK? Co- 
cTaBbTe nnaH pa3geneHun, KpaTKo onumuTe Kaxgbiu ero ^Tâ  u paccKa- 
xuTe o6 oxugaeMbx pe3ynbTaTax.

9. npegnoxuTe cnoco6 pa3geneHun cMecu xene3Hbx u MegHbx onunoK.
npaKTH^ecKaa pa6oTa 2 

Pa3deneHue He0dH0p0dH0u cMecu
^ e a u  p a S o T ii :  ocBouTb Ha npaKTUKe o c h o b h i  cnoco- 

Sh  pa3geaeH ua HeogHopogHix cMecefi. Pa3geauTb cMecb coau 
u  necKa.

1. nogroTOBKa cMecu k pa3ge^eHHM
B xuMUHecKUfi cTaKaH co cMecbro coau  u  necKa HaaefiTe Bo­

gy, oS^eM KoTopofi npuMepHo paBeH 1  oS^eMa cTaKaHa. T q a -
TeabHo pa3MemafiTe ero cogepmuMoe cTeKaaHHofi naaoHKofi c 
pe3UH0BHM HaK0HeHHUK0M. H to  b h  HaSarogaeTe?

2. OTCTaHBaHHe cMecu
H3BaeKUTe cTeKaaHHyro naaoHKy U3 cTaKaHa u  ocTaBbTe ero 

nocToHTb 2— 3 m hh . KaKue u3MeHeHua npou3om au b cTaKaHe? 
3anum uT e cboh HaSarogeHua.

3. On^bTpoBaHHe
1) npuroToBbTe SyM amHifi $uabT p. f la a  ^T0^0 KpymoK 

^uabTpoBaabHofi SyMaru caomuTe BHeTBepo, KaK noKa3aHo Ha 
pucyHKe 27. B ico T a  $uabT pa (paguyc KpymKa) goam Ha Shtb
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Puc. 27. M3roToBneHue fiyMaxHoro ^unbTpa
TaKOH, htoSmi ero  BepxHHH KpaH Smo npuMepHO Ha 0 ,5  cm HH^e
Kpaa BOPOHKH g^H ^H^bTpOBaHUH.

2) BCTaBbTe $H^bTp B BOpOHKy. fl^H Toro htoSmi OH n^OT- 
ho n p u ^ e ra^  k  BHyTpeHHefi noBepxHOCTH bopohkh, paBHOMepHO 
CMOHHTe ero  HeSo^bmuM KO^unecTBOM Bogbi. fl^H ^T0^0 m okho  
Hcno^b3OBaTb CTeK^HHHyro TpySo^Ky.

3) BopoHKy c ^H^bTpoM noMecTHTe b K O ^b^  miaTHBa 
(puc. 28). CHH3y nog bopohkoh nocTaBbTe nycTOH cTaKaH TaK, 
htoSmi ero  cTeHKa Kaca^acb TpySKu bopohkh. CogepKHMoe 
cTaKaHa co cMecbro BogM, 
necKa u  co^u octopokho,
HeSo^bmuMu nopn,HHMH, 
c^uBafiTe Ha $u^bTp. H to  
npu  ^T0M npoucxoguT? 
rg e  coSuparoTCH HacTHHKH 
necKa? npo3pa^HaH K ug- 
KocTb, K0T0paH npoxoguT 
nepe3 $u^bT p u  coSupaeT- 
ch b cTaKaHe nog bopoh­
koh, Ha3MBaeTcH fyuabm- 
pamoM. Ou^bTpaT npeg-
cTaB^ HeT coSoH pacTB0p Puc. 28. OunbTpoBaHue cMecu necKa, Bogb 
co^u b BOge. u cornu

CMecbBOflbl,necKa 
m CÔM
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4. BunapuBaHHe
1) f la a  B ig eaeH u a coau  U3 ^uabTpaTa HeSoabmofi ero  oS^eM 

noMecTUTe b $ap$opoByro HamKy.
2) HamKy c $uabTpaT0M BcTaBbTe b K o a b ^  mTaTUBa u  octo- 

pomHo HarpeBafiTe Ha naaMeHu cnupToBKu TaK, h to S h  mug- 
KocTb U3 HamKu u cn apaaacb  Se3 KuneHua. H to  0Spa30Baa0cb Ha 
gHe HamKu nocae ucnapeH ua Bcefi mugKocTu? H to  npegcTaBaa- 
eT coSofi ^T0T S e a if i  nopomoK? HeM oh oTauHaeTca o t  ucxogHofi 
cMecu coau  u  necKa? 3anum uT e b TeTpagu pe3yabTaTH paSoTH, 
cgeaafiTe pucyHKu, c^opM yaupyfiTe BHBogi. nepeH ucauTe cno- 
coSh, K 0T0pie b h  ucnoab30Baau g a a  pa3geaeH ua cMecu coau 
u  necKa.

5. npHBegHTe b nopagoK  cBoe pa6o^ee MecTO.
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§  5 .  A T O M b i .  X M M M H e C K M e  a r e M e H T b i

Bce, hto Hac OKpyKaeT, b tom nuc^e u  3eM^H, Ha kotopoh mm 
KHBeM, u  MM caMH, cOcTOHT H3 caMMX pa3H00Spa3HMX Be^ecTB. 
A  u3 nero  coctoht caMu Bem;ecTBa? Begb ux  mokho  gpoSuTb Ha 
So^ee Me^Kue nacTu, a  Te, b cBoro onepegb, Ha em;e So^ee Me^Kue. 
EcTb ^ u  npege^ TaKoro gpoS^eHHH? H to npegcTaB^HroT coSoh 
HacTun,M, KOTopMe ga^bm e yK e He^b3H pa3gpoSuTb? H ag ^THMH 
BonpocaMu 3agyMMBa^ucb yneHMe em;e b r^ySoKofi gpeBHocTu.
AmoMHoe cmpoeHue eem ecm e

nepBMe npegcTaB^eHHH oS aTOMax KaK M e^bnafimux, ga^ee 
Hege^uMMx HacTun,ax Bem;ecTB noHBu^ucb y y^eHMx flpeBHeH 
r p e ^ u  em;e 3a 400 ^eT go h . ^. Ohh cnuTa^u, hto KaKgoe $ u - 
3unecKoe Te^o (h^ h Bem;ecTBo) cocTaB^eHO u3 npucyrn;ux TO^b- 
ko eMy aTOMOB, t . e. cym;ecTByroT aTOMM, HanpuMep, MHca, nec­
Ka, gepeBa, BogM u t . g. flpyruM u c^OBaMu, cKO^bKO ecTb 
Be^ecTB — cTO^bKO cy^ecTByeT u  BugoB aTOMOB.

floKa3aTe^bcTB cym;ecTB0BaHHH aTOMOB b to BpeMH, KOHe^HO, 
He Sbm o , h ^T0 yneHue Sm ^ o 3aSMT0 no^Tu Ha gBe tmchhh ^eT. 
H TO^bKO b caMOM Hana^e X IX  b . ugeH aTOMHoro cTpoeHHH Be- 
m;ecTB SbMa B03p0KgeHa aHr^HficKHM yneHMM flK . fla^bTOHOM.

Cor^acHO ero Teopuu, Bce Bem;ecTBa c o c to h t h3 oneHb Ma- 
^eHbKux nacTun, — amoMoe. B n p o ^ c c e  xkm h^cckhx  npeBpa- 
m;eHHH aTOMM He pa3pym aroTca h  He B03HHKaroT bhobb, a  to^b - 
ko nepexogaT H3 ogHHx Bem;ecTB b gpyrue. O hh hb ^h m tch  KaK 
Sm geTa^HMu KOHcTpyKTopa, u3 ko topm x m okho  coSupaTb Bce- 
B03M0KHMe npegMeTM.

ATOMb —  Me^bHawmwe, XMMMHecKM HegeruMbe HacTM^i.

XuMunecKue ^MeMeHmu
OSm;ee hhc^o  aTOMOB bo Bce^eHHOH HeB00Spa3HM0 Be^uKO. 

OgHaKO BugoB aTOMOB cpaBHHTe^bHO HeMHoro. KaKgMH onpege- 
jeHHMH Bug aTOMOB Ha3MBaeTcH xuMunecKuM ^MeMeHmoM.
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XMMMHecKMM ^^eMeHT —  Onpefle^eHHbrn bma aTOMOB.

no3m e, nocae u3yHeHua cTpoeHua aToMa, b h  y3HaeTe Soaee 
ToHHoe onpegeaeH ue ^T0^0 noHHTua.

Bcero b H acToaqee BpeMH u3BecTH0 118 xuMHHecKux ^ae- 
MeHToB. A to m h  ogHoro u  Toro me ^aeMeHTa uMeroT oguHaKoBHe 
pa3Mepii, npaKTHHecKu oguHaKoBHe cTpoeHue u  Maccy. A tom h  
p a3 H ix  ^aeMeHT0B pa3auHaroTca Memgy coSofi, npem ge Bcero, 
cmpoeHueM, pa3MepaMU, Maccou u  n,eaiiM pagoM g p y ru x  xapaK- 
TepucTHK.

M3 118 xuMuHecKux aneMeHToB b npupoge BcTpeHaroTcn TonbKo 
92, a ocTanbHbe 26 nonyHeHb ucKyccTBeHHo c noMo^bro c^e^u- 

anbHbx $u3uHecKux MeToflQB.
H 3 aT0M0B TaKoro HeSoabmoro H ucaa xuMHHecKux ^aeMeH- 

to b  nocTpoeHH Bce BeqecTBa, cyqecT B yroque b npupoge u  no- 
ayHeHHie xuMUKaMu b aaSopaTopuax. A  ^T0 b H acToaqee Bpe­
MH Soaee 130 MaH BeqecTB. Bce ohh npegcTaBaaroT coSofi ca- 
M ie  pa3 H ie  coHeTaHua aT0M0B Tex u a u  h h h x  ^aeMeHT0B. TaK 
me, KaK U3 33 SyKB aa^aBUTa cocTaBaeHH Bce caoBa pyccKoro 
H3HKa, U3 aT0M0B oTHocuTeabHo HeSoabmoro H ucaa ^aeMeHT0B 
co c to h t Bce H3BecTHiie BeqecTBa.
CuMBOJb xuMuuecKux ^aeMeHmo6

K a m g if i ^aeMeHT uMeeT cBoe Ha3BaHue u  ycaoBHoe oSo3Ha- 
HeHue — xuMunecKuu cumboj (3HaK).

n
XMMMHeCKMM CMMBOfl —  yCAOBHOe 0603HaHeHMe XMMMHeCKOrO 
^^eMeHTa c noMO^bw 6yKB ero ^aTMHCKoro Ha3BaHM&.

CuM Boai xuMHHecKux ^aeMeHT0B co c to h t h3 ogHofi u au  
gByx SyKB ux  aaTUHcKux Ha3BaHufi. noHHTHo, h to  BTopaa SyK- 
Ba HymHa, h to S h  pa3auHaTb ^aeMeHTH, b Ha3BaHuax koto- 
p i x  nepBaa SyKBa oguHaKoBa. HanpuM ep, ^aeMeHT ys jepod
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oSo3HanaeTCH nepBOH SyKBOH C ero  ^aTHHcKoro Ha3BaHHH 
Carboneum  (KapSoHeyM), a  ^^eMeHT Medb — gByMH nepBMMH 
SyKBaMu Cu ero  ^aTHHcKoro Ha3BaHHH Cuprum  (KynpyM).

CoBpeMeHHMe chmbo^m h Ha3BaHHH HauSo^ee pacnpocTpa- 
HeHHMx ^^eMeHT0B, HeoSxoguMMe BaM Ha Hana^bHOM ^Ta^e 
u3yneHHH xhm hh, npuBegeHM b TaS^un,e 1.

T a S ^ n ^  1.  H a .3 E a H H a , x H M H ^ e c K H e  c h m e o ^ m  h  O T H O C H T e ^ b H b ie  

a T O M H M e  M a C C M  H e K O T O p M X  X H M H ^ e C K H X  ^ ^ e M e H T O B

Ha3BaHHe
xuMH^ec.Koro

a^eMeHTa
XHMHqecKHH

OHMBÔ
a^eMeHTa

npoH3HomeHHe
xHMHqecKoro

cHMBO^a
OTHOcHTe^bHaH 
aTOMHaH Macca 
(oKpyr^eHHan)

A 30T N 3H 14
A^roMHHHH Al a^KMHHHH 27
Bogopog H am 1
^ e^ e30 Fe $eppyM 56
3 o^oto Au aypyM 197
Ka^HH K K3JHH 39
K a^b^H Ca K M b^H 40
Kuc^opog O O 16
KpeMHHH Si cM H ^yM 28
MarHHH Mg MarHHH 24
Megb Cu KynpyM 64
HaTpuH Na HaTpHH 23
PTyTb Hg rugpaprupyM 201
CBHHe^ Pb n^roMSyM 207
Cepa S ac 32
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n p o d o n m e H u e

Ha3BaHHe
xuMuHecKoro

^aeMeHTa
XHMHHecKHH

chmbm
^aeMeHTa

npoH3HomeHHe
xuMuHecKoro

cHMBoaa
OTHocuTeabHaa 
aToMHaa Macca 
(oKpyraeHHaa)

CepeSpo A g apreHTyM 108
yraepog C 12
Ooc^op P 31
Xaop Cl xaop 35,5
^UHK Zn ^H K 65

E cau  BM XOTHTe n03HaK0MHTbCH C Ha3BaHHHMH H CHMBO^aMH 
Bcex xHMHHecKHx aaeMeHTOB, nocMOTpHTe Ha $op3a^  II Bamero 
yneSHoro nocoSua. TaM npegcTaBaeHa nepuoguHecKaa CHCTeMa, 
b KoTopofi pa3MeqeHM Bce H3BecTHbie Ha cerogHamHufi geHb xh- 
MHHecKHe aaeMeHTM. nogpoSHee c nepuogHHecKofi cucTeMofi bm 
no3HaKoMHTecb no3®e.

PacnpocTpaHeHHocTb xuMHHecKux aaeMeHToB b npupoge 
KpafiHe HepaBHoMepHa. CaMMfi pacnpocTpaHeHHMfi aaeMeHT b 
3eMHofi Kope (caoe t o j^ hhoh 16 km) — Kucaopog O. E ro  co- 
gepmaHue cocTaBaaeT 49 ,13  % o S q ero  H ucaa aToMoB Bcex aae- 
MeHToB. f lo au  ocTaabHMx aaeMeHToB noKa3aHM Ha pucyHKe 29.

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

ocTanbHbie (1,87 % ) 
H (1 %)
Mg (2,35 %)
K  (2,35 %)
Na (2,4 %)
C a (3,25 %)
Fe (4,2 %)
A l (7,45 % )

Puc. 29. PacnpocTpaHeHHocTb xuMunecKux ^^eMeHTOB b 3eMH0M Kope
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O  (65 % )

C  (18 %)

i ocTanbHbie (1,3 % )

C a  (1,5 % )

H (10 %)

N (3 %)

P (1,2 % )

Puc. 30. CogepxaHue xuMunecKux n̂eMeHTOB b Tene nenoBeKa
B HameH ra^aKTHKe no^Tu 92 % oSm;ero n u c^ a  Bcex aTOMOB 

npuxoguTcH Ha go^ro Bogopoga H , 7,9 % — Ha go^ro re^HH He 
H TO^bKO 0 ,10  % — Ha aTOMM Bcex OcTa^bHMx ^^eMeHT0B. 3Ha- 
hht , aTOMM gByx ^^eMeHT0B — Bogopoga u  re^HH — cocTaB^H- 
roT ocHOBy 3Be3gH0H MaTepuu.

B opraHH3Me ne^OBeKa Ha go^ro aTOMOB Kuc^opoga npuxo- 
guTcH 65 % MaccM Te^a, b to BpeMH KaK go^H aTOMOB yr^epo- 
ga  C — 18 % , Bogopoga H — 10 % , a30Ta N — 3 % (puc. 30).

A m oM b  — Meubnaumue, xuMunecKu HedeuuMbe n a c m u ^ i .
n p u  xuMunecKux p e a ^ u a x  amoM b He ucne3awm u He 

eo3HuKamm u3 Huneso, a moubKo nepexodam  u3 odHux ee- 
w,ecme 6 dpysue.

EaM dbiu omdeubHbu eud  amoMoe Ha3b6aemca xum u- 
necKuM ^ueMeHmoM. Oh uMeem ceoe Ha3eaHue u o6o3Hane- 
Hue — xuMunecKuu cumbou.

A m oM b pa3H bx xuMunecKux ^ueMeHmo6 pa3uunam m ca  
Maccou, pa3MepaMu u cmpoeHueM.

R !  B O n p O C b i m 3agaHMA

1. Ha3oBuTe xuMunecKue sneMeHTbi, KoTopbie o6o3HaHaroTcn cuMBonaMu: Mg, Na, Si, P, Cu, Ag, Hg, N.2. HanumuTe xuMunecKue cuMBonbi cnegyroi^ux sneMeHToB: Megu, Kanun,ûHKa, xene3a, pTyTu, 3onoTa, Mamun, yrnepoga, cepbi, xnopa, cBUĤ a.
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3. Ha3OBUTe 3.neMeHTbi, KOTopbie 3aHuMaroT nepBbie Tpu MecTa no pac- 
npocTpaHeHHOcTu b 3eMHOM KOpe. KaKOBa o6^aa go.na (%) aTOMOB Bcex 
OcTa^bHHX S^eMeHTOB?

4. yKaxuTe xuMunecKue 3.neMeHTbi (He MeHee naTu), aTOMbi KOTopbix BxogaT 
b cocTaB u3BecTHbx BaM Be^ecTB. Ha3OBUTe 3Tu Be^ecTBa.

5. BbnumuTe u3 Ta6.nu^i 1 Ha3BaHua xuMunecKux a^eMeHTOB:
a) xeHcKoro poga; 6) cpegHero poga; b) MyxcKoro poga.

6. Pa3ragaMTe gBa KpoccBopga, BnucaB b nycTbie KneTKM no ropu3OHTa.nui 
Ha3BaHua xuMunecKux a^eMeHTOB:

A

T

0

M

3

H

A

K

7. CocTaBbTe caMocToaTe^bHO TaKOM xe  KpoccBopg g^a onoBa «cuMBO.n».
yc^OBue:  He^b3a ucno.nb3OBaTb nepByro 6yKBy Ha3BaHua a^eMeHTa.

8*. Ha ocHOBe gaHHbix pucyHKa 30 paccnuTafiTe Maccy aTOMOB ymepoga, 
Bogopoga u a3OTa b BameM Te.ne.

§ 6. OTHOCMTenbHan aTOMHan Macca 
XMMMHeCKMX ^neMeHTOB

H eM  oT^H^aroTCH aTOMH p a 3H H x ^^eMeHTOB? B h  y ^ e  3Hae- 

Te —  M accoH , p a 3MepaMH h cTpoeHHeM . H a  pu cyH K e 31 n oK a 3a- 

hm m apoB H e M oge^ u  aToMoB H eK oT op H x  xu M H ^ ecK u x  ^^eMeH- 

to b ,  KoH e^H o, He b p ea ^ B H u x  pa3M epax , a  M H oroKpaTH o yB e^u - 

qeH H H e. B  gencTBH Te^bH ocTu  aToM H  H acT o^ tK o  M a^H , ^ t o  h x  

H eB o3M o^H o paccM oTpeTb  g a ^ e  b caM H e ^ y ^ m u e  onTH ^ecK u e 

M H KpocK onH .

Puc. 31. WapoBbie Moge.nu aTOMOB HeKOTopbx xum uh b ck ux  ^^eMeHTOB
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B K o ^ e  XX  b . noaBu^ucb MuKpocKonb, no3BO- 
^aro^ue gocTuraTb yBe.nuneHua b HecKO^bKO 

gecaTKOB MunnuoHOB pa3. Ha pucyHKe noKa3aHa 
$OTorpa$ua noBepxHocTu KpeMHua, no^yneHHaa c 
noMO^bro TaKoro MuKpocKona. Ha HeM OTHexnuBO 
BugHb OTge^bHbe aTOMb, pacno.noxeHHbie Ha no­
BepxHocTu ^T0^0 Be^ecTBa.

Pa3Mepu u Macca amoMoe
CoBpeMeHHaH H ayK a oS ^ agaeT  pa3HHMH M eTogaM H, no3Bo- 

aa ro ^ H M H  on pege^H Tb  pa3M epH  h  M accH  aToMoB. T aK , Hanpu- 

M ep, caM HH nesKuu  aToM —  aToM B o go p og a  H . E ro  M acca paBHa 

0 ,0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 6 7 3 5  K r. CaM HM  Maneub- 
kum  HB^HeTcH aToM re^H H  H e . flu aM eT p  aT oro  aToM a paBeH 
npu6^H3HTe^BHo 0 ,0 0 0 0 0 0 0 0 0 2 4 4  m. 3an u cH B aTb  h  HHTaTb 

TaK ue H uc^a 3aTpygH H Te^bH o, n oaToM y oSmihho h x  npegcTaB - 
^ h m t b cTaHgapTHoM  Buge: 1 ,6 7 3 5  • 10- 27  K r h  2 ,4 4  • 10- 10  m. 
n p u  TaKoH 3an u cu  q u c ^ a  27  h  10 y K a 3HBaroT Ha t o ,  b KaKoM  

3HaKe n o c^ e  3anHToH H axogu TcH  nepBaH n ,u$pa, o t jh h h & h  o t  

Hy^H. 3H aK  «M H H yc » o3HanaeT, h to  caM o 3 to  h h c^ o  M eHbm e 
egHHun,bi.

A t o m h  So^bm uH cTBa xuM H H ecK ux a^eM eHToB n o  cbohm  p a 3-

M epaM  3H anuTe^bH o S o^bm e aToM a re^H H . CaM HH donbmou  H3
h h x  —  aToM a^eM eH Ta $paHn,HH F r .  E ro  gu aM eTp  b 7 p a 3 6o^b-

m e  gu aM eT pa  aToM a re^H H  (p u c . 3 2 ). E m e  S o^ bm e aToM H  p a 3-

h m x  a.neMeHTOB pasjranaiOTCH n o  M acce.
M a c c a  aToM a o 6o 3HanaeTCH chm bo^om  m a  h
B H p a ^ a eT cH  b  K H ^orpaM M ax.

T aK , H anpuM ep, M acca aToM a y r^ e p o g a
paBHa: m a (C ) = 19 ,94  • 10- 27  K r, a  aToM a khc-

^ o p o g a  —  m a ( 0 )  =  2 6 ,5 6  • 10- 27  Kr. M acca

□ 00 „  aToM a caM oro  mxMenoso  H3 cym ecTB yrom u x
P u c . 32. CpaBHM Te^bHbe J ^
p a3M epb aTOMOB re ^ u a  Ha 3eM .ro a^eMeHToB —  ypaH a U  —  h o h th  
u ^ p a H q u a  b  237  pa3 S o^bm e M accH  aToM a B ogopoga.
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O m nocum enbnaa amoMHaa Macca
no^b3oB aTbcH  TaKHMH Ma^eHbKHMH Be^HHHHaMH M acc aT o ­

MoB n p u  p acn eT ax  H eygoSH o. K o r g a  b X I X  b. H a n a ro  $ op M u p o- 

BaTbcH aToM H o-M o^eK y^H pH oe yn eH u e, em e  He S h ^ h  H3BecTHH 

p ea^bH H e pa3M epH  h  M accH  aToMoB. n o a T o M y  Ha npaKTH Ke BMe- 

c t o  p ea ^ b H H x  M acc aToMoB cTa^u  npuMeHHTb h x  omnocumenb- 
Hue 3uaHeuua. 0 h h  paccH H TH Ba^ucb n o  cooTHom eHHHM  M acc 

n p ocT M x  Bem ecTB b peaKn,HHx g p y r  c gp y ro M . X h m h k h  n p egn o - 

^ o ^ H ^ H , HTo 3TH cooTHom eHHH nponopn,H oH a^bH H  cooTH om eH H ­

HM M acc cooTB eTcTB yrom ux aToMoB.

H c x o g H  H3 aToro , b H ana^e X I X  b. 

f l ^ .  fla ^ b T o H  BBe^ noHHTue omuocu- 
menbnou amoMHou Maccu. 0 H a  n peg - 

cTaB^H ^a coS on  h h c^ o , n oK a 3HBa- 

rom ee, bo c k o ^ k o  pa3 M acca aToM a 

gaH H oro  a^eM eH Ta S o^bm e M accH  ca- 

M oro  ^ e rK o ro  aToM a —  B ogop oga .

B  H acToH m ee ^ e  BpeMH M accH  

aToMoB cpaBHHBaroT c ocoSh m  «aTa-

^ o h o m » —  112 M accH  aToM a y r^ e p o -

g a  (p u c . 3 3 ). 0 H a  n o ^ y n u ^ a  Ha3BaHue 

aTOMHOH e g H H H ^ i M a c c i i  (a .e .M .).

1 1 tn \  19,94 • 10-27Kr 1 aa n-27
1 a .e .M  = —  m a( C )  = ------------------- «  1,66 • 10 Kr.

12 aV '  12

CpaBHHBaH M accH  aToMoB pa3^HHHHX XHMHHecKHX a^eMeH- 

to b  c aToM Hon egHHun,en M accH , n o^yn aroT  3HaneHHH o t h o c h -

Te^BH H X aTOMHHX MaCC 3THX M eM eH ToB.

nOTHOCMTenbHan aTOMHan Macca aneMeHTa —  o to  $M3MHecKan 
BenMHMHa, KOTOpan nOKa3biBaeT, bo cKOnbKO pa3 Macca aTO-

Ma gaHHOrO xMMMHecKOrO aneMeHTa 6Onbwe —  M accb  aTOMa
12yrnepOga.

Puc. 33. CxeMaTunecKoe u3o6pa- 
1xeHue nacTu aTOMa yrne- 

12poga
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0TH ocuTe^bH aH  aToMHaH M acca oSo3HanaeTCH c h m b o ^ m h  A r 

(A  —  nepBaH SyKBa a H r^ u ficK o ro  c^oB a atom ic  —  aToMHaH, r  —  

nepBaH SyKBa a H r^ u ficK o ro  c^oB a relative, h to  o3HanaeT « o t h o - 
cuTe^bH H H  » ) :

a ma(X)
A r ( X )  =  ——a------ , r g e  X  —  c h m b o j  gaH H oro  a^eM eHTa.

—  ma(C)
12 a

H an p u M ep , oTH ocuTe^bH aH  aToMHaH M acca B ogop oga :

^ r ( H )  =  1ma(H) =  1,6735 • 102727 Kr *  1 ,008 ,
—  ma(C) 1,66 •10 Kr
12 a

a  K u c^ o p o ga :

ma (O ) 26,56 • 10-27Kr
A r (O )  =  *  16.

—  ma(C ) 1,66 •10 Kr12 a

3HaneHHH oTH ocu Te^bH H x aToM H H x M acc B cex  a^eMeHToB 

n pu B egeH H  b TaS^un,e Ha $ o p 3a ^  I I  yn eS H oro  nocoSuH . B  pac- 
n eT ax  n p u  p em eH u u  3agan  m h  SygeM  no^b3oBaTbcH  oK p yr^ eH - 

hm m h g o  n ,e^H x 3HaneHHHMH 3t h x  Be^HHHH (cm . TaS^. 1 ).

n p H M ep . B o  cK o^ b K o  p a 3 aToM ^ e ^ e 3a  T H ^ e ^ e e  aToM a 

a3oTa?

P e m e H u e

0 TH ocuTe^bH H e aToMHM e M accH  yK a3aH H H x a^eMeHToB 

paBHH: A ( F e ) =  56 AA r(F e )  =  56 , A r( N )  =  14;

a /t-i \ ma (Fe)A r (Fe ) =  -------- , oTKyga no^ynuM:
—  ma(C )
12 a

ma (Fe ) = Ar  (F e ) • 12 ma (C );

A ma(N)A r (N ) = ------ , oTKyga no^ynuM:
—  ma (C)
12 a
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m , ( N )  =  A - ( N )  • ±  m , (C ) .

0 TH om eH u e M acc aToMoB ^ e ^ e 3 a  u a3oTa paBHo:

ma (Fe ) =  A - (F e ) • m a(C) =  A - (F e )

ma (N ) Ar (N )  • —  ma (C ) A  (N )
12

flp y ru M H  c^oBaM H, om nom enue Macc amoMoe ^ m u x  ^ue- 
Menmoe paeno  om nom enuw  u x  om n o cum eM H u x  amoMHux  
Macc. C ^egoB aTe^bH o, oTH om eH ue M acc aToMoB ^ e ^ e 3 a  u a3oTa 

paBHo:
ma (Fe) =  56 =  4 
ma (N ) 14 ’

0  t  b  e t : aToM ^ e ^ e 3 a  T H ^ e ^ e e  aToM a a3oTa b  4 pa3a.

BHHMaHHe! 0n eH b  n acTo  omHocumeMHyrn amoMHyrn Mac- 
cy  Ha3HBaroT n pocTo  amoMHou Maccou. 0 gH a K o  c ^ eg y eT  o t^ h -  

naTb aTOMHyro M accy  —  B e^unuH y Se3pa3M epHyro (H anpuM ep , 

A r( 0 )  =  1 6 ) o t  M accM  aTOMa —  B eau qu H H , B H p a ^ a eM o fi b egu - 

Hun,ax M accH  —  K H ^orpaM M ax (m a(O ) =  2 6 ,5 6  • 10-27 K r ) h ^ h  

b aToM H M x e g u H H ^ x  M accH  (m a(O ) =  16 a .e .M .).

AmoMHaa e d u H ^ a  M accu npedcm aeuaem  co6ou -1  Mac­
c u  amoMa y^n,epo^a.

OmHocumeubHaa amoMHaa Macca xuMUHecK0^0 ^n,eMeH-
m a paeHa omHomeHum M accu e^o amoMa k -1  Maccu am o­
Ma y^n,epo^a.

OmHocumeMHaa amoMHaa Macca xuMUHecK0^0 ^n,eMeH- 
m a aenaem ca eeuunuHou 6e3pa3MepHou u noKa3ueaem, 
eo cKoubKo pa3 Macca amoMa ^aHH0^0 ^n,eMeHma 6oabme 
-1 M accu amoMa y^nepo^a.
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R l  B O n p O c b  u 3 a g a H u n

1. HeM pa3nuiHaroTCfl noHnTun «Macca aTOMa» u «oTHocuTenbHan aTOMHan 
Macca»?

2. 3anOnHUTe b TeTpagu Ta6nu^y, ucnonb3yn gaHHbie TaSn^bi 1.

46 OcHOBHbie XMMMHecKue nOHnTun

Ha3BaHue sneMeHTa ^HK KpeMHuti

CuMBon sneMeHTa P Ag

OTHocuTenbHan 
aTOMHan Macca

40 32

3. nonb3yncb gaHHbMu TaSn^bi 1, 3anuwuTe cuMBonb xuMunecKux sne- 
MeHTOB b nopngKe BO3pacTaHun ux oTHocuTenbHbix aTOMHbx Macc.

4. OnpegenuTe, bo cKonbKo pa3:
а) aTOM KucnOpOga nerne aTOMa cepb;
б) aTOM yrnepOga nerne aTOMa cepeSpa.

5. PaccnuTa^Te, bo cKOnbKO pa3 aTOMHan eguHU^a Maccb MeHbine 1 r.
6. Bo cKOnbKO pa3 Macca aTOMa cepeSpa Sonbixie Maccb aTOMa anroMuHun? 
7*. PaccnuTa^Te OTHOcuTenbHbe aTOMHbe Maccb cnegyroi^ux sneMeHTOB:

а) nnaTuHb Pt (Macca aTOMa paBHa 3,24 • 10-25 Kr);
б) ypaHa U (Macca aTOMa paBHa 3,95 • 10-22 r).
HatiguTe stu sneMeHTbi b nepuogunecKoi/i cucTeMe Ha $op3a^e II.

§ 7. MOneKynbi. npOcTbie Be^ecTBa

A t o m h  x u M u n ecK u x  a^eMeHTOB cym ;ecTByroT b n p u p o g e  KaK 

b cBoSogHoM , TaK u b cBH3aHHoM c o c to h h h h . H an p u M ep , 6^a- 

rop ogH B ie  ra3B i —  re ^ u n  H e , HeoH N e ,  ap roH  A r ,  K punToH  K r ,  

KceHoH X e  c o g e p ^ a T c H  b Bo3g y x e  b Buge oguHOHHHx aToMoB. 

A t o m h  Bcex ocT a^ b H H x  a^eMeHTOB He cym ;ecTByroT b n p u p og e  

H3o^upoBaHHo g p y r  o t  g p y ra .  0 h h  B cerga  cTpeMHTcH coeguHHTb- 

ch , cBH3aTbcH c gpyrH M H  aToMaMH 3a cneT o c o S h x  cu ^ . n o n e M y ?  

T a K  oh h  gocTH raroT  S o^ee  ycT on n u B oro  c o c to h h h h . ^TO ogH a  H3 

H ^ ro cT p a n ,u n  BceoSrn;ero npHHn,una n p u p o g H  —  cTpeM ^eHHH 

K MaKCHMa^bHO yCTOHHHBOMy COCTOHHHM.
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MoaeKyML
H aBepH H Ka, b h  y ^ e  HMeeTe n pegcTaB ^eH u e o  M O ^eK y^ax  —  

n a c T H ^ x  B e^ ecT B a , c o c t o h ^ h x  oSmihho h 3 g B y x  h  S o^ee  aTO- 

mob. H t o  ^ e  TaK oe M O ^eKy^a?

nMOneKyna —  HauMeHbman n acTM ^  Be^ecTBa, cnOcO6Han cy- 
^ecTBOBaTb caMOcTOnTenbHO m cOxpaHnro^an erO xMMMHecKue 
cBOMcTBa.

M o ^ e K y ^ H  S ^ a ro p o g H H x  ra3OB ogHoaTOM HH, a  M O ^eK y^H  Ta- 

k h x  B e^ ecT B , KaK K u c ^ o p o g , B o go p og , a3OT, x ^ o p , SpoM , c o c to -  

h t  H3 g B y x  aTOMOB (p u c . 3 4 ). M o ^ e K y ^ a  $ o c $ o p a  c o g e p ^ H T  ne- 

T H pe  aTOMa, a  cepM  —  BoceMb.

Kuc^opog Bogopog A30T O oc^op  Cepa

Puc. 34. HlapoBbie Mogenu MoneKyn

npocm bie  eem ecm ea
A t o m h  x u M u n ecK u x  ^^eMeHTOB cym ;ecTByroT b n p u p og e  

b Buge B e^ ecT B . E c^ u  Bem;ecTBO c o c t o h t  h3 aTOMOB TO^bKO 

o gH o ro  xH M u n ecK oro  ^^eM eHTa, t o  o h o  o th o c h tc h  k  npocmuM  
ee^ecm eaM .

n npOcTbMM Ha3bBawTcn Be^ecTBa, KOTOpbie O6pa3OBaHbi aTO- 
MaMM OflHOrO xMMMHecKOrO ^neMeHTa.

n p o c T H e  Bem;ecTBa, cocTOHrn;ue H3 M O ^eK y^, o th o c h tc h  k 

Bem;ecTBaM M O ^ eK y^ ap H oro  CTpoeHHa. n p u  o S h h h h x  yc^OBH- 

h x  cp egu  h h x  ecTb ra3 H  (B o go p o g , K u c^ o p o g , a3OT, $ T o p , x ^ o p , 

S ^ a ro p o gH H e  r a 3H ),  ^ u g K o c T H  (S poM ) h  TB epgH e Bem;ecTBa 

(c ep a , u o g , $ o c $ o p ) .
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>Ke/ie30 Meflb

Puc. 35. npocTbe Be^ecTBa HeMoneKynapHoro cTpoeHua (o6pa3^b Be^ecTB u 
Mogenu ux KpucTannoB)

A t o m h  K H an opoga  oSpa3yroT gB a n p ocT M x  B e^ ecT B a  MO^e- 

Ky^HpHOrO cTpoeHHH: OgHO H3 HHX —  KUCMOpod —  cocTOHT H3 

gByxaTO M H M x, a BTopoe —  030H —  H3 TpexaTOM HM x M O ^eKy^.

CBH3MBaHcb g p y r  c g p y ro M , aTOMM oSpa3yroT He m nbKO  mo- 

^ eK y^ M . ro p a 3 g o  S o^ b m e n p ocT M x  B e^ ecT B , KOTopMe HMeroT 

HeMoaeKyaapHoe cmpoeHue. O h h  npegcTaB^H roT coS oh  TBepgbie 

KpH cTa^^H H ecKH e B e^ ecT B a , nocTpoeH H M e H3 aTOMOB. 3 t o ,  Ha- 

npH M ep, a^M a3, rp a ^ H T , ^ e^ e3 O , M egb (p u c . 3 5 ).

M e m a M u  u H eM em aM u
n p o c T M e  B e^ ecT B a  n o  h x  $H3HnecKHM  cBoHcTBaM ge^H T  Ha 

M eTa^^M  h  H eM eTa^^M .

B ce  M e m a M u  n p u  k o m h s th o h  TeM n epaType h b ^ h m tch  TBep- 

gMMH B e^ecTB aM H  ( 3a HcK^roneHHeM  pTyTH ), x o p o m o  npoBogH T 

a^eKTpHHecKHH t o k  h  Ten^O Ty, HMeroT xapaK TepH M H  M eTa^^H - 

necKHH S^ecK .

M H oru e  H3 M eTa^noB nnacTHHHbi, t . e. MeHHroT cBoro $ o p M y  

n pu  MexaHH^ecKOM BO3geHcTBHH. B ^ a rogap H  aTOMy cBoHcTBy Me- 

Ta^^M  m o ^ ho  KOBaTb, pacnnro^H B aTb , BMTHrHBaTb b  npoBO^OKy.

M eTa^^aM H  HB^HroTcH So^bmHHcTBO n p ocT M x  B e^ ecT B . B ce  

o h h  HMeroT HeM O ^eKy^H pH oe cTpoeHHe.
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Puc. 36. TBepgbie npocTbe Be^ecTBa
Puc. 37. ra3oo6pa3Hbie npo­
cTbe Be^ecTBa

X o t h  n p ocT M x  B e^ ecT B  HeMemaaaoe ro p a 3 go  M eH bm e, no 
cbohm  $H3HHecKHM cBoncTBaM oh h  pa3^unaroTcH  M e ^ g y  coSoh  

3HanuTe^bHO cu ^bH ee, neM  M e T a ^ H .  n o ^ T u  Bce oh h  n ^ o x o  npo- 
BOflHT 3.IieKTpHHeCKHH TOK H Ten.noTy.
M H oru e  H3 H eM eT a ^ O B  n p u  o S h h h m x  
yc^OBHHX HB^HroTcH XpynKHM H TBepgH - 

mh B e^ecTB aM H  (p u c . 3 6 ), g p y ru e  —  ra- 
3aMH (p u c . 3 7 ),  a  SpoM —  ^ u g K o cT b ro  
(p u c . 3 8 ). Bo^bm uH cTBO  H eM eT a ^ O B  cy- 
m;ecTByeT b BH,a;e MO.neKy.n, h o  HeKOTO- 
p H e  HMeroT HeM O ^eKy^H pH oe cTpoeH u e, Puc. 38. 5poM _  xugKoe 
H anpuM ep Sop, y r ^ e p o g ,  KpeMHHH. npocToe Be^ecTBo

AnMa3 u rpatyuT —  ^TO npocTbe Be^e- 
cTBa, cocToa^ue u3 aTOMOB ogHoro u to ­

ro x e  xuMunecKoro ^neMeHTa —  yrnepoga. Xo- 
Ta ohu o6a uMeraT HeMoneKynapHoe cTpoeHue, 
cBOMcTBa ^TUx Be^ecTB cunbHo oTnunawTca: 
anMa3 —  npo3paHHoe, caMoe TBepgoe b npu- 
poge Be^ecTBo, a rpa^uT —  TeMHo-cepoe, He- 
npo3paHHoe, MarKoe Be^ecTBo. Mx cBOMcTBa 
pa3nuHHb noTOMy, hto pa3nuHHo cTpoeHue ux 
KpucTannoB, xoTa cocToaT ^TU KpucTannb u3 
oflHux u Tex x e  aTOMOB —  aTOMOB yrnepoga.

fpacjDMT
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H a36anua  n p o c m u x  eem ecm e
B  H a c T o a ^ e e  BpeMH H3BecTHO o k o ^ o  500  n p o c T H x  Bem;ecTB, 

x o th  xHM HHecKHx ^^eMeHT0B, KaK b h  y ^ e  3HaeTe, n oK a  o tk p h -  
t o  to ^ b k o  118. Ha3BaHHH So^bm uH cTBa n p o c T H x  Bem;ecTB Ta- 
K a e  ^ e ,  KaK u Ha3BaHuH cooTBeTcTByrom ;ux x u M u n ecK u x  ^^e- 

MeHToB. T o ^ b k o  y  ^^eM eHTa ysaepoda  n pocTb ie  Bem;ecTBa uMe- 
roT coScTBeHHHe Ha3BaHuH, a  y  ^^eM eH Ta Kucaopoda ecTb em;e 
u n p ocT oe  B e^ ecT B o  030H.

n o c K o ^ b K y  b So^bm HHcTBe c^yn aeB  Ha3BaHuH n p o c T H x  Be- 
m;ecTB u xH M H necKH x ^^eMeHTOB coB nagaroT , H eoS xogu M o 
pa3^H naTb ^Tu noHHTHH. K aK  y ^ e  oTM ena^ocb , xuMunecKuu  
^aeMeHm —  ^T0 on pege^eH H H H  Bug aToMoB. ^ 0 ^ T 0 M y  Ha3Ba- 

Hue xuM H H ecK oro  ^^eM eHTa —  ^TO oSm;ee Ha3BaHue B cex  aT o ­
MoB gaH H oro  Buga. K a ^ g b r a  xu M u n ecK u fi ^^eMeHT oSo3HanaeTCH 

c n o M o q b ro  cooTBeTCTByrom ;ero xu M u n ecK o ro  cuM Bo^a.
B  t o  ^ e  BpeMH noHHTue npocmoe eew,ecmeo oSo3HanaeT koh - 

K peTH oe xH M H ^ecK oe Bem;ecTBo, oSpa3oBaHHoe aToM aM u ogH oro  
Buga. O h o  xap aK T ep u 3 yeT ca  on pege^eH H H M u  cocmaeoM, cmpoe- 
HueM, $u3unecKUMu u xuMunecKUMu ceoucmeaMu.

H an p u M ep , e c^ u  roB op aT  o  t o m , h to  b  cocTaB K aK oro -T o  Be- 
^ e c T B a  B xogu T  a3oT, to  uMeroT b  B u gy  aToM H  ^T0^0 xuM unecK o- 

r o  ^^eM eHTa, a  K o rg a  roB op aT  oS a3oTe, k o t o p h h  B xogu T  b  c o ­
cTaB B o3 gyxa , to  penb , KoH e^H o, u geT  o  npocToM  Bem;ecTBe.

B o ^ e e  n ogpoS H o o  p a3 ^u n u u  noHHTHH «n p o c T o e  Bem;ecTBo» 
u «x u M u H ecK u fi ^^eM eH T» b h  y3H aeTe b  r^ a B a x  I l l  u IV .

M oaeK yaa  —  HauMeHbmaa u a c m ^ a  e e ^ e c m e a ,  cnocod- 
Haa c y^ecm eo ea m b  caMocmoameabHo u coxpaHamw,aa eso 
xuMunecKue ceoucmea.

n p o c m u e  e e ^ e c m e a  cocmoam u3 amoMoe odHoso xuMune- 
ckoso ^aeMeHma.

n p o c m u e  e e ^ e c m e a  uMemm MoaeKyaapHoe uau  HeMoae- 
KyaapHoe cmpoeHue.

n p o c m u e  e e ^ e c m e a  deaamca Ha M em aaau  u HeMemaaau.
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R l  B O n p O c b  m 3agaHM n

1 . yKaxuTe ^opMb cy^ecTBOBaHua aTOMOB xuMunecKux sneMeHTOB b npu- 
poge.

2. HanumuTe Ha3BaHua u3BecTHbx BaM npocTbx Bei^ecTB, KOTopbe moxho 
BcTpeTuTb b OKpyxaroi^eM Mupe. yKaxuTe ux arperaTHoe cocToaHue npu 
ofibHHbx ycnoBuax.

3. HeM oTnunaroTca noHaTua «xuMuHecKuM 3neMeHT» u «npocToe Bei^e- 
ctbo»? noacHuTe Ha npuMepe Kucnopoga.

4. Ha KaKue gBe rpynnb genaTca npocTbe Bei^ecTBa? HeM ohu pa3nunaroT- 
ca Mexgy co6om: a) no $u3unecKuM cBOMcTBaM; 6) no cTpoeHuro?

5. M3roTOBbTe u3 nnacTunuHa Mogenu MoneKyn Kucnopoga, Bogopoga, a30- 
Ta, $oc$opa u cepb b cooTBeTcTBuu c pucyHKOM 33. CgenaMTe $ oto 
3Tux MogeneM.

6. HeM OTnunaroTca MeTannb ot HeMeTannoB?
7. KaKue npocTbe Bei^ecTBa aBnaroTca MeTannaMu, a KaKue — HeMeTan- 

naMu: anroMuHuM, Bogopog, xene3O, Megb, a3OT, cepe6po, xnop, $oc$op, 
cepa, ^UHK? Hto Bb 3HaeTe 06 stux npocTbx Bei^ecTBax?

8. Hucno npocTbx Bei^ecTB b HecK0nbK0 pa3 6onbme, HeM Hucno u3BecT- 
Hbx xuMunecKux sneMeHTOB. HeM sto moxho o6bacHuTb?

§ 8. CflOWHbie Be^ecTBa

X u M u n ecK u e  ^^eMeHTM  cym ;ecTByroT He TO^bKO b Buge cbo- 

S ogH H x  aTOMOB h  n p ocT M x  B e^ ecT B . H x  aTOMH T a K ^ e  M oryT  

BXOgHTb B cOcTaB caM H X pa3HMX XUMUHeCKUX coeduHeHuu.

n Be^ecTB a, cOcTOn^ue M3 aTOMOB pa3Hbix xMMMHecKMx ^^eMeH- 
TOB, Ha3bBaWTcn c^O^HbMM Be^ecTBaMM MAM XMMMHecKMMM
cOegMHeHMnMM.

n o g a B ^ H ro ^ e e  So^bmuHcTBO x u M u n ecK u x  Bem;ecTB —  ^TO 

c a o K H H e  B e^ ecT B a . B h  y ^ e  3HaeTe HeKO TopH e H3 h h x . B o ga , 

MeTaH, c a x a p , noBapeHHaH co^ b  —  c a o ® H H e  Bem;ecTBa.

OpsaHunecKue u HeopsaHunecKue eem ecm ea
C ^ O K H H e B e^ ecT B a  ge^HTCH Ha gBe rp y n n H  —  HeopsaHu- 

necKue h  opzaHunecKue. B ce  opraH H ^ecK H e Bem;ecTBa oS 'begu- 

HHeT r^aBH H H  npu3HaK —  b h x  cocTaB oSH3aTe^bHO BxogHT
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aTOMH ysaepoda. K p oM e h h x , b M O ^eK y^ax  op raH u n ecK u x  Be­

m ecTB  n am e  B cero  c o g e p ^ a T c H  aTOMH B ogop oga , K u cn op oga , 
a  T a K ^ e  a3OTa, $ o c $ o p a ,  c ep H . n on T H  Bce op raH u n ecK u e  Bem e- 
cTBa rop ronu  h ^erKO  pa3^araroTCH n pu  HarpeBaHHH. n p a K T u n e- 
c k h  Bce oh h  HMeroT M O ^eKy^H pH oe cTpoeH ue (p u c . 3 9 ).

n p o c T e fim u M  opraH unecKH M  BemecTBOM HB^HeTcH n p u p og - 

h h h  ra3 MemaH. H o  BaM, HaBepHHKa, 3HaKOMM Ha3BaHHH h Ta- 
k h x  o p raH u n ecK u x  Bem ecTB, KaK c a x a p  (c a x a p o 3 a ), yKcycH aH
H JHMOHHaH KUc^OTH, cnu pT , K paXM a^, Se^KH , ® u p H ,

O S m ee n u c^ o  B cex op raH u n ecK u x  Bem ecTB n peB H m aeT  

128 m ^ h .  M H oru e  H3 h h x  c o g e p ^ a T C H b  k h b o t h m x  h  pacTH Te^b- 

h h x  opraH H 3M ax, O TKyga h  n p o u 3 o m ^ o  h x  Ha3BaHue. 3 t h  Bem e- 
cTBa BxogH T b  cocTaB n u m eB H x  npogyKTO B, Ton^H Ba, ^eKapcTB , 

K p a cu T e^ e fi, caM H x  pa3HOoSpa3HHx MaTepua^OB.

H eop ra H H ^ ecK H e  Bem;ecTBa —  coeguHeHHH B cex ocT a^b H H x 
a^eMeHTOB, KpoM e y r^ e p o g a . OgHaKO k  h h m  Bce ^ e  o th o c h t  
h  HecKO^bKO Bem ecTB, c o g e p ^ a m u x  aTOMH aT oro  a^eM eHTa 

(y r^ eK H c^ H H  h  y rapH H H  ra3M , M e^, c o g y  h  H eKOTopHe g p y ru e ).
H eo p ra H u n ecK u x  Bem ecTB H3BecTHO o k o ^ o 8 0 0  t m c . n o n -  

t h  Bce o h h  —  TBepgM e Bem ecTBa H eM O ^eKy^H pH oro cTpoeHHH 
(p u c . 4 0 ). H eop ra H u n ecK u e  Bem ecTBa BxogH T b  cocTaB MHHepa- 
^ o b , nonB , ropH H X  n op og .

Puc. 39. 06pa3Mb cnoxHbx BemecTB MoneKy- Puc. 40. 06pa3Mb cnoxHbx Be- 
napHoro cTpoeHua i^ecTB HeMoneKynapHoro cTpoeHua
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C y^ ecT B y ro T  T a K ^ e  H eop raH u n ecK u e Bem;ecTBa M o^eK y^H p- 

H oro  cTpoeH uH , KaK , H anpuM ep, Boga , y r^ e K u c ^ H H  u yrapH H H  

ra3H  u gp .

EanecmeeHHuu u KoaunecmeeHHuu cocmae eem ecm e
K a ^ g o e  Bem;ecTBo xapaK Tepu 3yeTcH  on pege^eH H H M  Kane- 

cmeeHHUM u KoaunecmeeHHUM cocmaeoM.
Ka^ecTBeH H Brn cocTaB  Bem;ecTBa noKa3H B aeT , u3 aToMoB Ka- 

K u x  ^^eM eHT0B ^T0 B e^ ecT B o  c o c to u t .  H an p u M ep , B oga c o c to -  

u t  u3 aToMoB B o go p oga  u K u c^ o p o ga , a  MeTaH —  u3 aToMoB 

y r^ e p o g a  u B ogop oga . H u c ^ o  aToMoB K a ^ g o r o  ^^eM eHTa b co- 

cTaBe HauM eHbm eH HacTun,H Bem;ecTBa xap aK T ep u 3 yeT  e ro  ko- 

AH ^ecTBeHHHH cocTaB . H an p u M ep , M o^ eK y^ a  B ogH  c o c to u t  

u3 g B y x  aToMoB B o go p og a  u o g H o ro  aToM a K u c^ o p o ga , a  M o^e- 

K y ^ a  M eTaHa —  u3 o gH o ro  aToM a y r ^ e p o g a  u n eT H p ex  aToMoB 

B ogop oga .

C ^ o ^ H o e  B e^ ecT B o  c n o M o ^ b ro  p a3 ^ u ^ H H x  x u M u n ecK u x  Me- 

TogoB  m o ^ h o  p a 3 ^ o ^ u T b  Ha H ecK o^bK o h o b h x  Bem;ecTB, u TaK 

g o  T ex  n op , n oK a  He no^ynaTCH  Bem;ecTBa, K a ^ g o e  u3 k o t o p h x  

Sy g e T  h b ^ h tb c h  npocTH M . H an p u M ep , c a x a p  n pu  HarpeBaH uu 

pa3^araeTCH Ha B ogy  u y r o ^ b  (y r ^ e p o g ):

c a x a p  ^  B oga  +  y r ^ e p o g  (y r o ^ b ),

a  B ogy  m o ^ h o  p a 3 ^ o ^ u T b  c n o M o q b ro  ^^eKTpuH ecK0^0 ToK a Ha 

B ogop og  u K u c^ o p o g :

B oga ^  B ogop og  +  K u c^ o p o g .

CBoHcTBa n p o c T H x  Bem;ecTB —  y r^ e p o g a ,  K u c ^ o p o g a  u B ogo ­

p o g a , K oT op H e  n p u  ^T0M no^ynaroTcH , coB epm eH H o He n o x o ^ u  

Ha cBoHcTBa c ^ o k h h x  B e^ ecT B  —  c a x a p a  u B ogH . ^T0  pa3H H e 

B e^ ecT B a  c pa3^u^H H M u cBoHcTBaMu. Ceoucmea caoMHoso ee- 
m ecm ea He aeaam m ca cyMMou ceoucm e n p o c m u x  eem ecm e, ko- 
m opue o6pa3ymmca npu ezo pa3aoMeHuu.
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C ^ o ^ H H e  B e^ ecT B a , KaK u n p ocT H e , uMeroT au S o  M oaeK y- 

a a p H o e , au S o  H eM oaeK yaap H oe  cTpoeH ue. n p u  ^T0M Bem;ecTBa 

M o a eK ya a p H o ro  cTpoeHuH cym ;ecTByroT n p u  o S h h h h x  y c a o B u a x  

b p a3 au n H H x  a rp e ra T H H x  c o c to h h u h x . H an p u M ep , MeTaH n pu  

o S h h h h x  y c a o B u a x  —  ^T0 ra3 , B oga  —  ^ u g K o c T b , c a x a p  —  

TB epgoe Bem;ecTBo.

B oabm u H cTB o B e^ ecT B  H eM oaeK yaa p H oro  cTpoeH u a n pu  

oSh h h h x  y c a o B u a x  n pegcTaB aaroT  coSoH TB epgH e K p u cT a a a H , 

H anpuM ep noBapeH H aa coa b , M ea. K oH enH o, n p u  HarpeBaH uu 

(u H o rg a  g o  H ecK oab K u x  t h c h h  rp a g y co B ) TaK ue Bem;ecTBa M oryT  

n aaB u Tbca , a  3aTeM n ep ex o gu T b  b  ra300Spa3H0e cocToHHue.

H eM  pa3au naroTca  c a o ^ H H e  Bem;ecTBa u cM ecu pa3aun- 

h h x  B e^ ecT B ?  OcHoBHHe p a 3 au n u a  M e ^ g y  h u m u  npu B egeH H  

b  TaSaun,e 2.

T a S a H ^ a  2. Ot ^ h^h s  M e^gy c^ o x h u m h  Bem,ecTBaMH
h cMecaMH Be^ecTB

C^o^Hoe Bem,ecTBO 
(xHMH^ecKoe coegHHeHHe) CMecb Be^ecTB

OSpa3yeTca b pe3yabTaTe coeguHe- 
HuH aT0M0B pa3aunHHx 3^eMeHT0B
Me^gy coSoH

OSpa3yeTca b pe3yabTaTe cMemu- 
BaHuH pa3aunHbix Be^ecTB

CBoHcTBa cao^Horo Be^ecTBa ot- 
aunaroTcH ot cboHctb npocTHx 
Be^ecTB, u3 kotophx oho noay- 
neHo

CBoHcTBa Be^ecTB, u3 KoTopbix 
cocTaBaeHa cMecb, He u3MeHHroTca

HMeeT onpegeaeHHHH KanecTBeH- 
h hH u KoaunecTBeHHHH cocTaB

CocTaB npou3BoabHbiH

Pa3aaraeTca Ha cocTaBHHe nacTu 
ToabKo b pe3yabTaTe xuMunecKux 
npeBparn^HuH

Pa3geaaeTca Ha cocTaBHHe nacTu 
c noMo^bro pa3aunHHx $u3une- 
ckux MeTogoB
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B e ^ e c m e a ,  cocmoaw,ue u3 amoMoe pa3H ux xuMunecKux  
^ueMeHmo6, Ha3ueawmca cuomhumu  ee^ecm ea M u  uuu  x u - 
MunecKuMu coeduHeHuaMu.

KaMdoe e e ^ e c m e o  uMeem onpedeueHHuu KanecmeeHHuu  
u KouunecmeeHHuu cocmae.

Ceoucmea cuomhoso e e ^ e c m e a  om uunaw m ca om ceoucm e  
n p o c m u x  e e ^ e c m e ,  u3 K om opux oho nouyneHo.

CuoMHue e e ^ e c m e a  uMernm MoueKyuapHoe uuu  HeMoue- 
KyuapHoe cmpoeHue.

Bce cuoMHue e e ^ e c m e a  deuamca Ha opsaHunecKue u He- 
opsaHunecKue.

R l  B O n p O c b i m 3agaHM n

1. 06bacHuTe, HeM pa3nuHaroTca npocTbe u cnoxHbe BemecTBa. Hto o6i^e- 
ro Mexgy humu? OTBeT noKaxuTe Ha KOHKpeTHbx npuMepax.

2. M3 npuBegeHHoro nepeHHa BemecTB BbnumuTe OTgenbHO npocTbe, a 3a- 
TeM cnoxHbe BemecTBa: Kucnopog, caxap, anMa3, a30T, xene30, pTyTb, 
noBapeHHaa conb, anroMuHuM, Boga, MeTaH, cepa, rpa$uT, 030H.

3. M3 nepeHHa BemecTB, npuBegeHHoro b 3agaHuu 2, BbnumuTe Ha3BaHua 
BemecTB MoneKynapHoro cTpoeHua.

4. K KaKOM rpynne cnoxHbx BemecTB (opraHuHecKux unu HeopraHuHecKux) 
0TH0cuTca: a) yrneKucnbM ra3; 6) caxap; b) noBapeHHaa conb; r) Boga?

5. npu HarpeBaHuu TBepgoro BemecTBa 06pa30Banucb ra3 u H0B0e TBepgoe 
Be^ecTBO. npocTbM unu cnoxHbM 6bno ucxogHoe Bei^ecTBO? noHeMy?

6. MoxeT nu Bei^ecTBO HeMoneKynapHoro cTpoeHua npu o6bHHbx ycnoBuax 
6bTb b ra3006pa3H0M cocToaHuu?

7. HeM OTnuHaroTca Mexgy co6om cnoxHbe BemecTBa u cMecu? noacHuTe 
Ha npuMepe Bogb u cMecu Bogopoga u Kucnopoga.

§ 9. XuMunecKan #opMy^a

B h  y ^ e  3HaeTe, nTO K a ^ g o e  BemecTBO oS ^ agaeT  on pege^eH - 
HHM KanecTBeHHHM  H KO^HnecTBeHHHM cOcTaBOM. B  XHMHH 

cocTaB ^ roS oro  Bem ecTBa B H p a^ a eT cH  xuMunecKou fyopMyuou.

nXMMMHecKan $ op M y^ a  —  ^To yc^OBHan 3anucb cOcTaBa B e^ e- 
cTBa c nOMO^bW XMMMHecKMX cmmboaob m MHgeKcOB.
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KanecTBeH H H H  cocTaB B b ip a ^ a e T c a  c n o M o q b ro  cuM BoaoB 

x u M u n ecK u x  ^aeMeHT0B, a  KoaunecTBeH H H H  —  c noMom;bro 

uHdeKcoe, K oT op H e  3anucH B aroTca cnpaB a u n yTb  H u ^ e  cuM Bo­
aoB  x u M u n ecK u x  ^aeMeHT0B.

nMHfleKC —  HMCflo aTOMOB flaHHoro xMMMHeoKoro ^^eMeHTa b 
0 op M y^ e  Be^eCTBa.

H an p u M ep , xu M u n ecK aa  $ o p M y a a  M o a eK ya H  n p o cT o ro  Bem;e- 

cTBa B o gop oga , cocT0Hm ;efi u3 g B y x  aT0M0B, 3an u cH B aeTca  TaK:

xuM unecK uH  cuM Boa B o go p og a  ^  H 2  ^  uHg eKc 

u n u T aeT ca  «a m -g B a » .

XuMunecKue fiopM yau eem ecm e MoaeKyaapHoso cmpoeHua
O o p M y a H  gB yxaToM H H x  M oa eK ya  oSo3H anaroTca u nuTaroT- 

ch  TaK: K u c a o p o g  O 2 ( « o - g B a » ) ,  x a o p  C l2 ( « x a o p - g B a » ) ,  a30T N 2 

(< ^ H -gB a »).  TpexaToM H aH  M o a eK ya a  030Ha u BocbMuaToMHaH 

M o a eK ya a  c ep H  oSo3H anaroTca $ o p M ya a M u  O 3 ( « o - T p u » )  u S 8 

(< ^c -B 0ceM b »).

O o p M y a H  M oa eK ya  c a o ^ H b ix  Bem;ecTB T a K ^ e  oT oS p a^ a roT  

u x  KanecTBeHHHH u KoaunecTBeH H H H  cocTaB. H an p u M ep , $ o p -  

M yaa  B ogH , KaK  b h  y ^ e ,  HaBepHoe, x o p o m o  3HaeTe, —  H 2O 

( « a m - g B a - o » ) ,  M eTaHa —  C H 4 («n ,e -a m -n e T b ip e » ),  a  aMMua- 

K a —  N H 3 (< ^ H -a m -T p u »). T on H o  TaK ^ e  nuTaroTca $ op M ya b i 
a r o S b x  c a o K H H x  Bem;ecTB. H an p u M ep , $ o p M y a a  cepHoH  k u c - 

a o T H  —  H 2S O 4 ( «a m -g B a ^ c -o -n e T b ip e » ) ,  a  ra roK 03H  —  C 6H 12O 6 

(< ^ e -m ecT b -am -gB eH agn ,aT b -o -m ecT b »).

X u M u n ecK u e  $ o p M y a b i Bem;ecTB M o a eK ya a p H o ro  cTpoeH u a 

Ha3HBaroTca MoaeKyaapHuMu fiopMyaaMu. O hu  noKa3HBaroT 

KanecTBeHHHH u KoaunecTBeH H H H  cocTaB M oaeK ya .

XuMunecKue fiopM yau eem ecm e HeMoaeKyaapHoso cmpoeHua
A  e ca u  Bem;ecTB0 uM eeT H eM oaeK yaap H oe  cTpoeH u e? X u M u ­

n ecK u e $ o p M y a b i n p o c T H x  Bem;ecTB T aK oro  Tu n a  (H anpuM ep ,
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M eTaaaoB ) 3anucH BaroT cuM BoaaM u cooTBeTCTByrom ;ux ^aeMeH- 
to b  Se3 uH geKcoB  (u a u , BepHee, c uH geK coM , paBHHM eguHun,e, 

KoTopaH  He 3an u cH B aeTca ). T aK , $ o p M y a a  n p o cT o ro  Bem;ecTBa 

^ e a e 3 a  —  F e , M egu  —  C u , aaroM uH ua —  A l .
CocTaB ca o ff iH H x  Bem;ecTB H eM oaeK yaa p H oro  cTpoeH u a b h - 

p a ^ a ro T  c noMom;bro $ o p M y a , K oT op H e  noKa3HBaroT npocmeu- 
mee coomHomeHue nucea amoMoe pa3H H x x u M u n ecK u x  ^aeMeH- 
to b  b ^THx B e^ ecT B a x . T a K u e  O o p M ya H  Ha3HBaroTca npocmeu- 
muMu. H an p u M ep , n p ocT eH m aa  $ o p M y a a  K e a p ^  —  raaBHoH 
cocTaBH ofi nacTu  n ecK a  —  S iO 2 («cu a u n ,u y M -o -g B a » ).  OHa noKa- 
3HBaeT, nTo b K p u cT a a a e  KBapn,a Ha oguH  aT0M KpeM H ua n p u xo - 

gu T c a  gB a aToM a K u c a o p o g a , t .  e. n pocTeH m ee  cooTH om eH u e n u ­
cea  aT0M0B KpeM H ua u K u c a o p o g a  b ^T0M Bem;ecTBe paBHo 1 : 2. 
n p o c T e H m a a  $ o p M y a a  A l 2O 3 («a a ro M u H u fi-g B a -o -T p u ») noKa3H - 

BaeT, nTo b ^T0M Bem;ecTBe n p ocTeH m ee cooTH om eH u e M e ^ g y  

n u caaM u  aT0M0B aaroM uH ua u K u c a o p o g a  paBHo 2 : 3. n p ocT eH - 
m a a  $ o p M y a a  noBapeH H ofi c o a u  —  N a C l ( «H a T p u H -x a o p » ) ,  Me- 
a a  —  C aC O 3 («K a a b n ,u fi-n ,e -o -T p u ») u t .  g .

O o p M y a H  S oaee  c a o ^ H b ix  coegu H eH u fi H eM oaeK yaa p H oro  

cTpoeH u a nuTaroTca aH aaoru nH o. flon o a H u T ea b H o  yK a3H B aeTca  
ToabK o  n u c a o  rp y n n  aT0M0B, 3aK aroneH H H x b  K p y ra H e  c k o Sk u : 
A l 2(S O 4)3 («a a ro M u H u fi-g B a ^ c -o -n e T H p e -T p u ^ g H » ),  M g (N O 3)2 
(«M a rH u fi^ H -o -T p u -g B a ^ g b i» )  u t . g .

B  TaSaun,e 3 n pegcTaB aeH H  ^ o p M ya b H a a  3anucb  u cxeM aTu- 

n ecK oe  u 3 o S p a ^ eH u e  cocTaBa Bem;ecTB p a3 au n H oro  Tuna.

T a S a H ^ a  3. CnocoSbi 3anncn cocTaBa Bem,ecTB

OopMy^bHaa Cogep^aHHe CxeMaTH^ecKoe
3anucb 3anucu H3o6pa^eHHe

H OguH aToM Bogopoga O

3H Tpu aToMa Bogopoga o  o  o

h 2 OgHa MoaeKyaa Bogopoga o o
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npodouMeHue
OopMy^bHaa

3anueb
Cogep^aHHe

3anncH
CxeMaTH^ecKoe

H3o6pa^eHHe

2H2 ^Be MO^eKy^M Bogopoga O O  (X )
h 2o OgHa MO^eKy^a BogM (cocto- 

ht H3 gByx aTOMOB Bogopoga 
h ogHoro aTOMa KHc^opoga) cCb

Na2SO4 npocTenmaa ^opMy^a Beme­
cTBa HeMO^eKy^apHoro cTpoe- 
HHH (cOcTOHT H3 gByX aTOMOB 
HaTpHH, ogHoro aTOMa cepM h 
^eTMpex aTOMOB KHc^opoga) 

Na : S : O = 2 : 1 : 4

KanecmeeHHuu u KouunecmeeHHuu cocmae eew^ecmea 
eupaM aem ca  c noMow,bm xuMunecKux fyopMyu.

XuMunecKaa fyopMyua e e ^ e c m e a  MoueKyuapHoso cmpoe- 
Hua noKa3ueaem  cocmae ezo MoueKyuu.

XuMunecKaa fyopMyua e e ^ e c m e a  HeMoueKyuapHoso cmpo- 
eHua noKa3ueaem  npocmeumee coomHomeHue nuceu amoMoe 
e ^moM ee^ecm ee .

□B o n p o c b i m 3agaHM n

1. npoHuTaMTe Bcnyx cnegyroi^ue xuMuHecKue $opMynbi: KCl, CaSO4, 
HNO3, Fe2O3, P2O5, Mg3(PO4)2, A^NO^.

2. 0xapaKTepu3yMTe KaHecTBeHHbM u KonuHecTBeHHbM cocTaB BemecTB: 
H2S, KClO3, H3PO4, Al2O3, CuSO4, HgCl2, Fe(OH)3. npoHuTaMTe Bcnyx T̂U 
^opMynb.

3. npuBeguTe npuMepb u3BecTHbx BaM cnoxHbx BemecTB. HanumiuTe $op- 
Mynb npocTbx BemecTB, u3 K0T0pbx Morno 6b nonyHuTbca Kaxgoe u3 
Ha3BaHHbx BaMu cnoxHbx BemecTB.
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4. 3anui±iuTe xuMunecKue $opMynbi Bei^ecTB: Boga, yrneKucnbifi ra3, Kuc- 
nopog, a30T, noBapeHHan conb, cepHan KucnoTa. nponuTaMTe Bcnyx $op- 
Mynbi ^Tux Be^ecTB. yKaxuTe u3BecTHbie BaM oSnacTu ux npuMeHeHun.

5. OnpegenuTe o6i^ee nucno aToMoB, Bxogni^ux b cocTaB $opMynbi Kax- 
goro u3 cnegyroi^ux Bei^ecTB: PbS, CaSO3, Mg(OH)2, Ca3(PO4)2, Fe2(SO4)3. 
nponuTaMTe Bcnyx ^Tu $opMynbi.

6. HanumuTe $opMynbi cnegyroi^ux Bei^ecTB: KynpyM^c-o-neTbipe; KanuM- 
^H-o-Tpu; anroMuHufi-gBa^c-o-neTbipe-Tpuxgbi; ami-Tpu^-o-neTbipe.

7. XuMunecKan $opMyna coeguHeHun Mg3(PO4)2. yKaxuTe KanecTBeHHbiM 
u KonunecTBeHHbifi cocTaB ^T0̂ 0 Bei^ecTBa.

8*. PaccnuTaMTe nucno MoneKyn yrneKucnoro ra3a, b kotophx o6i^ee nucno 
Bcex aToMoB paBHo ux nucny b nnTu MoneKynax rnroKo3bi C6H12O6.

§ 10. BaneHTHOCTb

B h  y ^ e  3HaeTe, nTo b  x u M u n ecK u x  coegu H eH u ax  aToM H  pa3- 

h h x  ^aeMeHT0B H axogH Tca  b  o n p eg ea eH H H x  n u ca o B H x  c o o th o - 

m eH u a x . O t  n e ro  3aBucHT ^Tu cooTH om eH uH ?

PaccM oTpuM  xu M u n ecK u e  O o p M ya H  H ecK oab K u x  coegu H eH u n  

B o go p oga  c aToM aM u g p y r u x  ^aeMeHT0B:

H C l H 2O N H 3 C H 4.
xaopoBogopog Boga aMMuaK MeTaH

H eT p ygH o  3aM eTuTb, nTo aT0M x a o p a  cBH3aH c ogH uM  aT0M0M 

B o gop oga , aT0M K u c a o p o g a  —  c gByMH, aT0M a30Ta —  c TpeMH, 

a  aT0M y r a e p o g a  —  c neTbipbMH aToM aM u B ogop oga . B  t o  

BpeMH b M oa eK ya e  y r a e K u c a o r o  ra3a  C O 2 aT0M y r a e p o g a  cbh- 

3aH c gByMH aToM aM u K u ca o p o g a . H 3 ^Tux npuM epoB  BugH o, nTo 

aToM H  oSaagaroT  pa3H0H cnocoSH ocTbro coegu H H Tbca  c gp y ru M u  

aToMaMu.

OnpedeaeHue eaaeHmHocmu
T a K a a  cnocoSH ocTb  aT0M0B B b ip a ^ a e T c a  c n o M o ^ b ro  nucaeH - 

h oh  xap aK T ep u cT u K u , Ha3HBaeM0H eaaeHmHocmbw.

n BaneHTHOCTb —  HMoneHHaa xapaKTepMCTMKa cnoco6HooTM aTo- 
mob gaHHoro ^neMeHTa coeflMHflTboa c ApyruMM aTOMaMM.
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B o  B cex  n pu B egeH H H x B H m e $ o p M y ^ a x  HeT Bem ecTBa, b mo- 

^ e K y ^ e  KO Toporo  Ha oguH  aTOM B o go p oga  n p u x o g u ^ o c b  6m He- 

c k o ^ b k o  aTOMOB g p y r u x  xu M u n ecK u x  ^^eMeHTOB. C ^egoB aTe^b- 

h o , oguH  aTOM B o go p oga  M O ^eT  coegu H H Tbca  TO^bKO c odHuM 
amoMoM g p y r o r o  ^^eM eHTa. ^o^TO M y e ro  Ba^eHTHocTb cnuTaeT- 

ch  paBHOH e g u H H ^ ,  t .  e. B ogop og  odHoeaneHmeH.
BaueHmHocmb amoMa KaKozo-uudo dpysoso ^ueMeHma paeHa  

nucuy coeduHuemuxca c hum amoMoe eodopoda. ^o^TO M y b mo- 

^ e K y ^ e  H C l Ba^eHTHocTb aTOMa x ^ o p a  paBHa e g u H H ^ ,  a  b mo- 

^ e K y ^ e  H 2O Ba^eHTHocTb aTOMa K u cn o p o ga  paBHa gByM . n o  to h  

^ e  npu nuH e b M O ^eK y^e N H 3 Ba^eHTHocTb aTOMa a3OTa paBHa 

TpeM , a  b M O ^eK y^e C H 4 Ba^eHTHocTb aTOMa y r ^ e p o g a  paBHa ne- 

TH peM . E c^ u  yc^OBHO o6o3HanuTb egHHun,y Ba^eHTHocTH nep- 

to h k o h  , t o  BH m ecKa3aH H oe m o ^ h o  H3o6pa3HTb cxeM aTunecK u : 

H H H  H H H  H H H H

Cl O N C

HCl H20  N H 3 CH4

C^egoBaTe^bH O , eaueHmHocmb amoMa uw6oso xuMunecKoso 
^ueMeHma ecmb nucuo, Komopoe noKa3ueaem, co cko m kum u  
amoMaMu odHoeaueHmHoso ^ueMeHma cea3aH daHHuu amoM 
e xuMunecKoM coeduHeHuu.

H u c^eH H bie  3HaneHHH Ba^eHTHocTH o6o3HanaroT p h m c k h m h  

^ $ paMH H ag cuMBO^aMH x u M u n ecK u x  ^^eMeHTOB:

I I  I I I  I I I  I IV  I

H C l,  H 2O, N H 3, C H 4.

OgHaKO B ogopog  o6pa3yeT coegHHeHHH ga^eKO He co BceMH 

^^eMeHTaMH, a bot  K u c^opogH H e coegHHeHHH ecTb nonTH y  K a ^ -  

g o ro  ^^eMeHTa. H  bo Bcex TaK ux coeguHeHHHx aTOMH K u cn opoga
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npoHBaaroT BaaeHTHocTb, paBHyro OeyM. 3HaH ^T0, m o k h o  on pege- 
aHTb BaaeHTHocTu aT0M0B g p y ru x  ^aeMeHT0B b u x  SuHapHHx co- 

eguHeHuHx c K ucaopogoM . (EuHapHuMu Ha3ueammca coeduHeHua, 
cocmoamue u3 amoMoe moabKo deyx  xuMunecKux ^aeMeHmo6.)

H to S h  ^T0 cgea aT b , H eoS xogu M o coSarogaTb  n p ocT oe  npaBu- 

a o : b  xHMH^ecKOH ^ o p M y ^ e  6H H apH oro coegH H eH H a o 6m;ee hhc- 
^ o  e g H H ^  Ba^eHTHocTH  o g H o ro  aaeM eH Ta B c e rg a  paBHO o 6m;e- 
M y n n c ^ y  e g H H ^  Ba^eHTHocTH  g p y r o r o  aaeM eH Ta.

T a K , b  M oa eK ya e  B ogH  H 2O oSm;ee n u c a o  eguHun, BaaeHTHo­
cTu g B y x  aT0M0B B o go p oga  paBHo npou3BegeH uro BaaeHTHocTu 
o gH o ro  aToM a Ha cooTBeTcTByrom ;ufi n u caoB o fi uH geK c b  $ o p M y a e :

I  • 2 =  2.

C aegoB aTeabH o, n u c a o  eguHun, BaaeHTHocTu aToM a K u c a o p o g a
paBHo gByM : n   ̂ 1 =  2

n o  BeaunuH e BaaeHTHocTu aT0M0B o gH o ro  ^aeM eH Ta m o k h o  
o n p egea u T b  BaaeHTHocTb aT0M0B g p y r o r o  ^aeM eHTa. H an p u M ep , 

o n p egea u M  BaaeHTHocTb aToM a y r a e p o g a  b M oa eK ya e  y ra eK u c -  
a o r o  ra3a  C O 2 :

x II

C O 2 .

C o ra acH o  npuB egeH H oM y B H m e n p a B u a y  x  • 1 =  I I  • 2 , o T K yga  
x  =  IV .

O 0

I I I I

I I I I
C

Cym ;ecTByeT u g p y r o e  coegu H eH u e y r a e p o g a  c K u caop ogoM  —  
yrapH H H  ra3  CO , b  M oa eK ya e  K oT o p o ro  aT0M y r a e p o g a  coeguH eH  
T oabK o  c  ogH uM  aToMoM  K u ca o p o g a :

x  II
C O.
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B  ^TOM B e^ ecT B e  Ba^eHTHocTb y r ^ e p o g a  paBHa I I ,  TaK KaK 

x  • 1 =  I I  • 1, o T K yga  x  = I I :
0

M

n
c

K a K  B igH M , ogHH aTOM y r ^ e p o g a  coegH H aeT ca  c pa3HMM hhc- 

jo m  aTOMOB K H c^ op oga , t .  e. HMeeT nepeMennyw  Ba^eHTHocTb. 

y  So^bmHHCTBa ^^eMeHTOB Ba^eHTHOCTb —  Be^HHHHa nepeM eH- 

H aa. To^bK O  y  B o gop oga , K H c^ o p oga  h  e ^ e  H ecK o^bK H x ^^eMeH- 

to b  oHa nocm oanna  (T a6^ . 4 ).

T a 6 ^ H ^ a  4. Ba^eHTHOCTb aTOMOB HeKOTopux ^aeMeHTOB
B COegHHeHHHX

^^eMeHTM C nOCTOHHHOH 
Ba êHTHOCTbro

^^eMeHTbI c nepeMeHHOH 
Ba êHTHOCTbro

^^eMeHT Ba^eHTHocTb ^^eMeHT Ba^eHTHocTb
feerfs?• pHK I S II, IV, VI

O, Mg, Ca, Ba, Zn II N I, I I 1—1 1—1 I V, V

B III P III, V
Fe II, III
Cu I, II
C, Si II, IV
Cl, Br, I I, III, V, VII

Cocmaeueuue xuMunecKux foopMyn no eaaeum uocm u
3 H aa  Ba^eHTHoCTb ^^eMeHTOB, m o ^ h o  cocTaB ^aTb  $ op M y^ b i 

h x  6HHapHbix coegHHeHHH. H an pH M ep , Heo6xogHM O 3anncaTb 

$ o p M y ^ y  K H C ^opogH oro  coegHHeHHH x ^ o p a , b  k o t o p o m  e ro  Ba- 

^eHTHoCTb paBHa ceMH. n o p a g o K  geficTBH H  TaKOB:
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1 3anucaTb cuMBoaH xuMunecKux aaeMeHToB u 
3HaneHua ux BaaeHTHocTu

VII II 
ClO

2 HaHTu HauMeHbmee oSm;ee KpaTHoe (HOK) Ba­
aeHTHocTeH oSoux 3aeMeHT0B VII • II = 14

3 Pa3geauTb HOK Ha BaaeHTHocTb KaKgoro aae- 
MeHTa (t . e. HaHTu 3HaneHua ux uHgeKcoB) 14 : II = 7 

14 : VII = 2
4 3anucaTb uHgeKcH B03ae cuMBoaoB xuMune- 

ckux 3aeMeHT0B (uHgeKc «1» He numyT) Cl2O7

Em;e oguH  npuM ep. CocTaBuM  $ o p M y a y  coegu H eH u a  KpeM H ua 
c a30T0M, e ca u  BaaeHTHocTb KpeM H ua paBHa IV ,  a  a30Ta —  I I I .

3an u cH B aeM  p agoM  cuM B oaH  ^aeMeHT0B u 3H aneHua u x  Ba­
aeHTHocTu:

IV  III

S i N .

H a x o g u M  H O K  BaaeHTHocTeH oS ou x  ^aeM eHT0B. O h o  paBHo 

12 ( I V  • I I I ) .  O n p egea a eM  u H geK cH  g a a  K a K g o r o  ^aeM eHTa:

S i -  12 : IV  =  3;
N  -  12 : I I I  =  4.

C aegoB aTeabH o , $ o p M y a a  coegu H eH u a  S i3N 4.
B  gaabH eH m eM  n p u  cocTaB aeH uu  $ o p M y a  Bem;ecTB He oSa3a- 

TeabH o yK a3H BaTb 3H aneHua BaaeHTHocTeH, a  H eoS xogu M H e He- 
c a o K H H e  B H n u caeH u a  m o k h o  BHnoaHHTb b  yM e.

BaaeHmHocmb —  nucaeHHaa xapaKmepucmuKa cnocodHo- 
cmu amoMoe ^aeMeHma coeduHambca c dpysuMu amoMaMu.

BaaeHmHocmb amoMoe eodopoda nocmoaHHa u paeHa edu- 
hu^ .  BaaeHmHocmb amoMoe Kucaopoda maKMe nocmoaHHa 
u paeHa deyM.

BaaeHmHocmb amoMoe doabmuHcmea ocm aabH ux ^ae- 
MeHmoe He aeaaem ca nocmoaHHou. Ee momho onpedeaumb  
no fyopMyaaM u x  6uHapHux coeduHeHuu c eodopodoM uau  
KucaopodoM.
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B B o n p o o b i m 3agaHMA

1. M3 pnga ^neMeHT0B: Na, P, S, Ca, Al, C, Cl, F BbiSepuTe ^neMeHTbl c: 
a) nocTonHHoM BaneHTHocTbro; 6) nepeMeHHoM BaneHTHocTbro.

2. M3 ^neMeHT0B c nepeMeHHoM BaneHTHocTbro BbiSepuTe nnTb ^neMeHT0B, 
BaneHTHocTb KoTopbix MoxeT 6biTb paBHa eguHu^e.

3. OnpegenuTe BaneHTHocTb ^neMeHT0B no $opMynaM Bei^ecTB: PH3, MgO, 
SO3, P2O5, CaH2, Mn2O7, NaH, Cl2O.

4. CocTaBbTe xuMunecKue $opMynbi coeguHeHuM c KucnopogoM cnegyroi^ux 
^neMeHT0B (b cKoSKax yKa3aHa ux BaneHTHocTb): K, Ba, Fe(II), Fe(III), N(I), 
N(II), N(IV), P(III).

5. CocTaBbTe $opMynbi coeguHeHuM, b cocTaB KoTopbix BxognT aT0Mbi cnegy- 
roi^ux xuMunecKux ^neMeHT0B: a) Fe(III) u S(II); 6) C(IV) u Cl(I); b) Mg u P(III).

6. nonb3yncb gaHHbiMu Ta6nu^bl 4, cocTaBbTe xuMunecKue $opMynbi coegu­
HeHuM c KucnopogoM cnegyroi^ux xuMunecKux ^neMeHT0B: Li, F, Ba, Zn, Al.

7. HaMguTe uHgeKcbi x  u y  b npuBegeHHbix $opMynax:

III V III I IV II
N Ôy N Ôy P Ôy BaxCly SXOy CaxOy AlXSy

8. CocTaBbTe $opMynbi coeguHeHuM c BogopogoM cnegyroi^ux xuMunecKux 
^neMeHT0B: S(II), P(III), Si(IV), F.

§ 11. OTHoCMTenbHafl MoneKynnpHan 
m oTHoCMTenbHan $opMynbHan MaooN

K a K g H H  xu M unecK uH  ^aeM eHT xap aK T ep u 3 yeT ca  on p egeaeH - 

h h m  3HaneHueM oTH ocuTeabH ofi aT0MH0H M accH . CocTaB aroSo- 

r o  B e^ ecT B a  B b ip a K a eT ca  e r o  ^ o p M y a o f i.  ^ T 0 au S o  M oa eK ya a p - 

H aa $ o p M y a a , au S o  n p ocT eH m aa  $ o p M y a a  Bem;ecTBa H eM oaeK y- 

a a p H o ro  cTpoeH u a. ^ ro S a a  $ o p M y a a  c o c t o u t  u3 o n p egeaeH H oro  

n u c a a  aT0M0B. n o c K o a b K y  M acca aT0M0B B b ip a K a eT ca  KaK  b ku- 

ao rp aM M ax , TaK u b aToM H H x eguH un,ax M accH , t o  u M acca mo- 

a e K y a H  B b ip a K a eT ca  TaKuM  K e  0Spa30M.

OmHocumeabHaa MoaeKyaapHaa Macca
Bem ;ecTBa M o a eK ya a p H o ro  cTpoeH u a xap aK T ep u 3 yroT ca  Beau- 

nuH0H OTHOcHTe^bHOH MO^eKy^HpHOH M accH , K0T0paH oSo3Ha- 

n aeT ca  M r.
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nOTHOCMTeflbHaa MOfleKyflapHaa Macca —  ^TO $M3MHecKaa Be^M- 
HMHa, KOTopaa noKa3biBaeT, bo c k o ^ k o  pa3 Macca oahom mo-

fleK yflb  BemecTBa 6 o^ b w e  ^  M accb  aTOMa yrnepofla .

0 T a  Be^HHHHa paBHa CyMMe OTHOCHTe^bHMX aTOM HbX M acc 
B cex  XHMH^eCKHX a^eMeHTOB C y^eTOM  ^H Caa HX aTOMOB B MO- 

^ eK y^ e .

H an pH M ep , pacc^H TaeM  oTH ocH Te^bH yro M o^ eK y^ ap H yro  Mac- 
c y  B o g b  H 2O:

M r (H 2O ) =  2 • A r (H )  +  A r (O ) =  2 • 1 +  16 =  18.

O TH ocH Te^bH aa M on eK yn ap H aa  M acca cepHOH k h c j o t h

H 2S O 4:

M r (H 2SO 4) =  2 • A r (H )  +  A r (S )  +  4 • A r (O ) =  2 • 1 +  32 +  4 • 16 =  98.

OTHocHTe^bHbie M o^ eK y^ ap H b ie  M a ccb , KaK  h  oTHocHTe^b- 

H b e  aTOM Hbe M a ccb , h b ^ h m tch  Be^HHHHaMH 6e3pa3MepubiMu. 
3HaneHHe M r  n oK a3b B aeT , bo cKOnbKO pa3 M acca M o ^ e K y ^ b  gaH ­

H oro  Bem ecTBa 6 o^ b m e —c M a ccb  aTOMa y r ^ e p o g a  C. H an p n -
1—

M ep, ec^H  M r (H 2 O ) =  18, ^TO 3Ha^HT, m to  M acca M o ^ e K y ^ b  H 2 O

b  18 pa3 6 o^ b m e  M a ccb  aTOMa y r ^ e p o g a  ( r t o m h o h  e g H H H ^ i 
1 —

M a c cb ). CooTBeTcTBeHHo M acca M o ^ e K y ^ b  H 2S O 4 b  98  pa3 6o^b-
m e  ^TOH Be^HHHHb.

Omnocume^bHaa faopMyMuaa Macca
B em ecTB a  H eM o^ eK y^ a p H oro  cTpoeH H a T a K ^ e  xapaK TepH 3y- 

roTca nogo6H oH  Be^HHHHOH, KO Topaa H a3bB aeTca  OTHOCHTe^b- 

h o h  ^OpM y^bHOH MaccOH. OHa o6o3H anaeTca h  pacc^HTbiBaeT- 

c a  TaK ^ e ,  KaK h  oTH ocH Te^bH aa M on eK yn ap H aa  M acca. H a n p H ­
M ep, oTH ocH Te^bH aa $ op M y^ b H a a  M acca Bem ecTBa C aC O 3 paBHa:

M r (C aC O 3) =  A r (C a ) +  A r (C ) +  3 • A r (O ) =  40  +  12 +  3 • 16 =  100.

O TH ocH Te^bH aa $ op M y^ b H a a  M acca Bem ecTBa A l 2(S O 4) 3 
paBHa:
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M r( A l 2(S O 4)3) =  2 • A r( A l )  +  3 • A r(S )  +  12 • A r(O ) = 
=  2 • 27  +  3 • 32 +  12 • 16 =  342 .

B unucaeH ue Maccoeou doau xuMunecKoso ^aeMeHma no fyopMy- 
ae eem ecm ea

H c x o g a  u3 xuM unecK oH  O o p M ya H  c a o K H o ro  Bem;ecTBa, m o k - 

h o  paccnu TaTb  M accoB yro  g o ^ ro  aT0M0B K a K g o r o  xu M u n ecK o ro  
^aeM eHTa, B xogarn ;ero  b  e ro  cocTaB.

nMaoooBan gonn (w ) aTOMOB XMMMHecKoro ^neMeHTa b B e^ e- 
CTBe noKa3bBaeT, KaKan naoTb oTHoouTenbHoM MoneKynnpHoM 
(0opM ynbH ow ) M acob Be^eoTBa npuxoguTon Ha aTOMb gaHHoro 
^neMeHTa.

M accoB a a  g o a a  aT0M0B ^aeM eH Ta A  b ca o K H o M  Bem;ecTBe 

A xBy p accn u TH B aeTca  n o  $ o p M y a e :

r g e  w ( « g y S a b -B ^ » )  —  M accoBaa g o a a  ^aeM eH Ta A ;

A r ( A )  —  oTH ocuTeabHaH  aT0M Haa M acca ^aeM eH Ta A ;  
x, y  —  n u c a a  aT0M0B ^aeM eHT0B A  u B  b $ o p M y a e  Bem;ecTBa; 

M r  ( A xB y) —  oTH ocuTeabHaH  M oa eK ya a p H a a  (^ o p M y a b H a a ) M ac­

ca  B e^ ecT B a  A xB y.
M accoB yro  goa ro  B H p aK aroT  b  g o a a x  eguH un,H , H anpuM ep

0 ,0 7 ; 0 ,2 6 ; 0 ,9 9 . 3H aneH ue M accoBoH g o a u  m o k h o  BHpa3uTb 
u b npon,eHTax. f l a a  ^T0^0 3HaneHue b g o a a x  H yK H o  yM H oK u Tb  

Ha 100 , H anpuM ep w(O) = 0 ,2 2 , u a u  22 % .
n p H M ep . O n p egea u T b  M accoBH e g o a u  ^aeMeHT0B b  $ o c $ o p -  

HoH K u caoT e  H 3 P O 4 .

f l a H o :  P e m e H u e

H 3P O 4 1. B b n u c a u M  oTH ocuTeabH yro M oaeK yaap H yro

W( H ) — ? M accy H 3 P O 4 :

w (P )  —  ? 
w (O ) —  ?

M r(H 3P O 4) =  3 • A r(H )  +  A r( P )  +  4 • A r(O ) = 

=  3 • 1 +  31 +  4 • 16 =  98.
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2. Pacc^H TaeM  M accoB b e  g o ^ u  aTOMOB K a ^ g o r o  ^^eMeHTa:

W( H )  =  3 • ^ (H ) =  A  =  0 ,0 3 1 , h ^ h  3 ,1  %
v ’ Mr (H 3PO4) 98

P )  =  1 • A ( P )  =  31 =  0 ,3 1 6 , h ^ h  3 1 ,6  %
v '  M r (H 3PO4) 98

w (O ) =  4 • ^ (O ) =  64 =  0 ,6 5 3 , 6 5 ,3  %
v ’ M r (H 3PO4) 98 ’

O  t  b e t :  w (H )  =  3 ,1  % ;  w(P) =  3 1 ,6  % ;  w (O ) =  6 5 ,3  % .

O6paTHTe BHHMaHHe Ha t o , h to  ^ ( H )  +  ^ ( P )  +  ^ (O )  =  1, h ^ h  

100  % .

M a c c a  ^ ro6 oro  c ^ o ^ H o r o  Bem ecTBa paBHa cyM M e M acc B xoga - 

m u x  b  e ro  cocTaB aTOMOB. O neB ugH o, h to  o 6 m a a  M acca aTOMOB 

K a ^ g o r o  ^^eM eHTa cocTaB ^aeT  on pege^eH H yro  go ^ ro  o t  o6m eH  

M a ccb  B cero  Bem ecTBa h ^ h , gp yru M H  c^OBaMH, on pege^eH H yro  

M accoByro go^ ro . OHa n oK a3bB aeT , K aK yro nacTb o t  o6m eH  M ac­

c b  Bem ecTBa cocTaB ^aeT  M acca aTOMOB gaH H oro  ^^eMeHTa.

OmHocumenbHaa MoneKynapHaa Macca eew^ecmea —  ^mo  
fyu3unecKaa eenunuHa, Komopaa noKa3ueaem  eo cKonbKo pa3
Macca odHou MoneKynu eew^ecmea donbme -1  Maccu amoMa C.

OmHocumenbHaa MoneKynapHaa Macca e e ^ e c m e a  pae- 
Ha cyMMe omHocumenbHux amoMHux Macc xuMunecKux ^ne- 
MeHmoe, exodaw,ux e cocmae MoneKynu daHHoso e e ^ e c m e a  c 
ynemoM nucna amoMoe KaMdoso ^neMeHma.

Bew,ecmea HeMoneKynapHoso cmpoeHua xapaKmepu3yrnm- 
ca omHocumenbHou fyopMynbHou Maccou, Komopaa o6o3Hana- 
emca u p a ccnu m u ea em ca  maK Me, KaK u omHocumenbHaa 
MoneKynapHaa Macca.

M accoeaa dona xuMunecKoso ^neMeHma e e e ^ e c m e e  pae- 
Ha omHomeHurn Maccu amoMoe ^mo^o ^neMeHma k Macce ece- 
so ee^e cm ea .
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R l  B o n p o c b  m 3agaHM n

1. yKaxuTe pa3nunun BenunuH: oTHocuTenbHan MoneKynnpHan Macca u Mac­
ca MoneKynbi.

2. BbinucnuTe oTHocuTenbHbie MoneKynnpHbie Maccbi cnegyroi^ux Bei^ecTB: 
HCl, NH3, h n o 3, C6H12O6, O3.

3. BbinucnuTe oTHocuTenbHbie $opMynbHbie Maccbi cnegyroi^ux Bei^ecTB: 
CuSO4, Fe2O3, Na2CO3, Ca3(PO4)2.

4. HeMy paBHa MaccoBan gonn a30Ta b cnegyroi^ux Bei^ecTBax: N2O, 
N2O5, NH3, NH4NO3? B KaKoM u3 ^Tux Bei^ecTB MaccoBan gonn a30- 
Ta HauMeHbman?

5. B npoMbii±ineHHocTu xene30 nonynaroT u3 ero pa3nunHbix KucnopogHbix 
coeguHeHuM — FeO, Fe2O3 unu Fe3O4. B KaKoM u3 ^Tux Bei^ecTB Macco­
Ban gonn xene3a HauSonbman?

6. OnpegenuTe oTHocuTenbHbie $opMynbHbie Maccbi Bei^ecTB Al(NO3)3 u 
CaSO4. B KaKoM u3 hux MaccoBan gonn Kucnopoga 6onbme?

7*. B cocTaB MoneKynbi coeguHeHun a30Ta c KucnopogoM BxognT Tpu aTo­
Ma Kucnopoga. OTHocuTenbHan MoneKynnpHan Macca ^T0̂ 0 Bei^ecTBa 
paBHa 76. ycTaHoBuTe xuMunecKyro $opMyny ^T0̂ 0 Bei^ecTBa u onpege- 
nuTe MaccoBbie gonu ^neMeHT0B b HeM.

8*. npu ropeHuu cepbi b Kucnopoge o6pa3yeTcn coeguHeHue, Macca koto- 
poro b 2 pa3a 6onbme Maccbi cropeBmeM cepbi. BbiBeguTe $opMyny ^T0̂ 0 
coeguHeHun, 3Han, nTo b ero MoneKyne cogepxuTcn oguH aT0M cepbi.

§ 12. ^BneHMn $M3MHeoKue m XMMMHecKue. 
npM3HaKM XMMMHeCKMX pea^MM

B h  y K e  3HaeTe, nTo Becb oK pyK arom ;u fi M up c o c to u t  u3 pa3- 
a u n H H x  B e^ecTB : op raH u n ecK u x  u H eopraH un ecK ux, n p o cT H x  u 
c a o K H H x , TB epgH x , K u g K u x ,  ra300Spa3H H x. Bem;ecTBa nocTo- 
h h h o  npeTepneBaroT pa3aunH H e u3M eHeHua, K oT op H e Ha3HBa- 
roTca aeaeHuaMu. B  3aBucuMocTu o t  Toro , KaKue uMeHHo u3Me- 
HeHua n pou cxogH T  c Bem;ecTBaMu, HBaeHua geaH T ca  Ha fyu3une- 
cKue u xuMunecKue. flaBaH Te pa3SepeM ca, neM oh u  oTaunaroTca.

0u3unecKue aeaeHua
K y co n e K  a b g a  noM ecTuM  b  n p oS u p K y  u HanHeM ee HarpeBaTb. 

B h  3HaeTe, nTo cH an aaa  a e g  p acn aaB u T ca  u npeB paTuTca  b  Bo­
g y .  n p u  gaabH eH m eM  H arpeBaH uu B oga  3aKunuT, oS pa3ya  Boga-
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h oh  n ap . E ca u  ^T0T n ap  o x a a g u T b , 

oh  n peB paTu Tca  b B ogy , a  oHa n pu  
gaabH eH m eM  o x a a K g e H u u  3aTBep- 
g eeT , oS pa3ya  a e g . B ce  ^T0 roB opuT 
o  tom , nTo a e g ,  B oga u BogHHoH nap 
c o c to h t  u3 o gH o ro  u T o ro  K e  Bem;e- 
cTBa —  B ogH  H 2O. TaK uM  0Spa30M, 

n pu  n e p e x o g e  u3 o g H o ro  arperaTH o- 
ro  c o c to h h u h  b g p y r o e  B oga He u3- 
M eHHeTca u ocT aeT ca  to H  K e  BogoH.

H a rp eeM  ToHKyro cTeKaHHHyro T pyS K y b  naaM eH u cnupToB- 
k u . C T eK ao  cTaHeT m h f k u m , u m h  cM oK eM  a e rK o  corH yTb  TpyS ­

K y  (p u c . 4 1 ). H ecM oT p a  Ha to  nTo $ o p M a  TpySK u u3M eH uaacb, 
oHa ocT aaacb  TaKoH K e  npo3panH oH  u x p yn K o H , KaK  u paH bm e, 

n o cK o a b K y  c o c to u t  u3 T o ro  K e  cTeK aa.
H to  K e  oSm ;ero y  ^Tux, K a3aaocb  Sh , pa3H H x HBaeHuH, npo- 

u cxogarn ;u x  c BogoH  u cTeK aoM ? B  x o g e  ^Tux HBaeHuH He oSpa- 

3yroTca HoBHe Bem;ecTBa —  B oga  ocT aeT ca  BogoH , a  cT eK ao  —  
cTeKaoM . n p o u c x o g u T  a u m b  u3M eHeHue a rp e ra T H o ro  c o c to h ­
h u h  Bem;ecTB u BHemHeH $ o p M H  Tea , a  cocTaB Bem;ecTB ocTaeT- 
ch  n peK H u M . ^T0  —  npu3H aKu $ u 3 u n ecK u x  HBaeHuH.

n 0M3MHeoKMMM Ha3biBaroTon nBneHun, npu KOTopbX M3MeHneTon 
arperaTHoe oooTonHue Be^eoTB  unu BHewHnn $ op M a  $u3UHe- 
CKI1X Te/i.

T a K u e  H BaeHua nocToHHHo npo- 

u cxogH T  b  n p u p o g e , b  noBcegHeBHoH 

k u 3h u  b  p e3yabTaTe geH TeabH ocTu  

neaoB eK a. 3aTBepgeBaH ue oauBKo- 

B oro  M acaa  Ha x o a o g e ,  u3M eabneH ue 

co a u , cruSaH u e n poB oaoK u , u cn ape- 

Hue SeH3uHa, n aaB aeH u e H eK oT op H x

M eTaaa0B  (p u c . 4 2 ) Bce ^ o  n p u " puc. 42. nnaBneHue MeTanna ran- 
M epH  $ u 3 u n ecK u x  HBaeHuH. nun Ha nagoHu

Puc. 41. CruSaHue cTeKnnHHoM 
TpySKu npu HarpeBaHuu
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XuMunecKue aenewua (peaK uuu)
B  neM ffie  cyTb  xu M u n ecK u x  aB ^eH u fi?  H T o 6 b  OTBeTHTb Ha 

^TOT B onpoc, gaBaHTe BcnoMHHM, nTO n p o u cx o g u T  c 6^ecTam;HM 

ffie^e3OM , ec^ u  oh o  g o ^ r o  H a x o gu T ca  bo B^affiHOM BO3gyxe? 

K a f f ig b H  H3 Bac cK a ffieT  —  ffie^ e3 o  pffiaBeeT! O h o  n o K p b B aeT ca  

pMaenuHou  —  m ep o x o B a T b M  p b ffiH M  h ^ h  6 y p b M  Ha^eTOM, ko- 

TO pbH  MOffiHO ^erKO  cOcKo6^HTb HOffiOM. B t o t  H a^eT cOBepmeH- 

h o  He n o x o ffi Ha ffie^e3O  n o  ^ e T y  u n^OTHocTH. O h  n pegcTaB ^a- 

eT co6oH  cM ecb g p y r u x  Bem ecTB, c o c T o a m u x  H3 aTOMOB ffie^e3a , 

K u cn o p o ga  u B ogop oga . TaKH M  o6pa3OM, b pe3y^bTaTe p ffiaB^e- 

h h h  BemecTBO ffie^e3O  n peB p am aeT ca  b g p y ru e ,  coBceM  H enoxo- 

ffiu e  Ha H ero  Bem ecTBa. T a K u e  aB ^eH u a , n pu  K O T op b x  ogHH Be­

m ecTB a n peB pam aroTca  b g p y ru e ,  H a3bB aroTca xuMunecKuMu 
aeneHuaMu h ^ h  xuMunecKuMu p e a ^ u a M u .

n XMMMHecKMe p e a ^ u u  —  ^To aBfleHua, npu KOTopbix npoucxo- 
flMT npeBpa^eH ue oflHwx BemecTB b gpyrue.

T aK  ffie , KaK u $H 3u necK u e aB ^eH u a, xuM unecK ue p e a ^ u u  

nocTOHHHO ocym ecTB ^aroTca  b oKpyffia rom eM  Hac M upe. O hh  npo- 

TeKaroT BHyTpu H am u x opraHH3MOB, b 6 b T y , b xu M u n ecK u x  ^a6o- 

p aT op u a x , Ha xu M u n ecK u x  n p e g n p u a T u a x , b n p u p oge . T aK , Ha- 

npuM ep, b opraHH3Me ne^OBeKa Bem ecTBa ca x a p  u ffiu p  npeB pa­

m aroTca b HOBbe Bem ecTBa —  y r^ e K u c ^ b f i  ra3 u Bogy. O h h  ffie 

o6pa3yroTca u Ha K yxH e n pu  ropeH u u  n p u p ogH oro  ra3a  MeTaHa. 

B  ^ a 6 o p a T op u a x  y n e H b e  npoB ogaT  xuM u n ecK u e p e a ^ u u  g ^ a  no- 

u cK a  u H 3yneH ua HOBbx, B a ffiH bx  u no^e3H bix  BemecTB. B  6o^b- 

m u x  KO^unecTBax ^TH Bem ecTBa no^ynaroT  Ha xu M u n ecK u x  n peg- 

n p u a T u a x . H o B b e  Bem ecTBa nocTOHHHO o6pa3yroTca u b n p u p oge . 

r o p H b e  n o p o g b  u M H H epa^b  n o g  BO3geHcTBueM c o ^ H ^ ,  B o gb , 

K u cn op oga , y r^ e K u c ^ o ro  ra3a  nocTeneHHO pa3pym aroTca  u n p e ­

Bpam aroTca b HOBbe BemecTBa. B  3e^eH bix pacTeH u ax  H3 y r^ e -  

K u c^ o ro  ra3a  u B o g b  Ha co^HenHOM cBeTy o6pa3yroTca r^roKO- 

3a u K paxM a^ . (BcnoMHume, KaK Ha3ueaemca ^m om  npoutecc.)
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npu3H aKu xuMunecKux peaKuuu
K aK oB H  K e  npu3H aKu xu M u n ecK u x  peaKn,u fi? f l a a  oTBeTa Ha 

^T0T B onpoc npoB egeM  H ecK oabK o  u H TepecH H x onH ToB .

H a rp eeM  b n poS u pK e 3eaeH H H  n o p o m o K  M aaaxum a  
(C u O H )2C O 3 (p u c . 4 3 ). H epe3  H eK oTopoe BpeMH b h  yB u gu T e , nTo 

n,BeT n o p o m K a  nocTeneH H o u3M eHHeTca Ha nepH H H . ^T 0  ^BeT ho- 

B oro  B e^ ecT B a  C u O , cocToarn ;ero  u3 aT0M0B M egu  u K u ca o p oga . 

H a  n oB epxH ocTu  n o p o m K a  b h  yB u gu T e  M H oK ecTB o M aaeH bKux 

«B ya K a H n u K 0 B », 0Spa30B aB m uxca u3-3a S yp H oro  B H geaeH u a  ra- 

30B. O guH  u3 ra30B —  BogHHoH nap . C on pu K ocH yB m u cb  c xo- 

aogH H M u  cTeHKaM u n poS u pK u , oh  npeBparn;aeTca b S e c ^ e T H b ie  

K an eab K u  B ogH . n o gH eceM  k  oTBepcTuro n poS u pK u  roparn;yro 

cn u n K y  —  oHa TyT K e  n oracH eT . ^T 0  3HanuT, nTo n pu  HarpeBa- 

h u u  u3 M aaaxu T a  B H g e a a eT c a  u y ra e K u c a H H  ra3  C O 2. B h  ySe- 

g u a u c b  b tom , nTo n p u  H arpeBaH uu u3 o gH o ro  Bem;ecTBa —  M a­

a a x u T a  0Spa30Baaucb Tpu h o b h x  Bem;ecTBa —  C u O , H 2O u C O 2. 

A  KaKoB K e  H au S oaee  3aMeTHHH npu3HaK ^T0^0 npeBpam;e- 

h u h ? n paB u abH o ! ^T 0  u3MeHeHue Uteema u c x o g H o ro  Bem;ecTBa.

T en e p b  b g p y ro H  n poS u pK e H arpeeM  H pK o-opaH K eB H H  n o p o ­

m oK  c a o K H o ro  Bem;ecTBa H g O . H epe3  H eK oTopoe BpeMH e ro  n,BeT 
HanHeT u3MeHHTbca Ha S oaee  TeMHHH. n p u  ^T0M cTeHKu n p o ­
SupKu u3H yTpu noK poroTca  S a e c T H ^ e fi naeH KoH  u M aaeHbKuM u

Puc. 43. HarpeBaHue ManaxuTa
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H gO

flo peaKUkiki

Hg

flocjie peaKLinn

Puc. 44. HarpeBaHue OKcuga pTyTu HgO

Kane^bKaM H  HOBoro Bem ecTBa —
ffiu g K o ro  M eTa^^a  pTyTH  H g
(p u c . 4 4 ). K a K  u b  n p e g b g y m e M
o n b T e , B u guM bM  npu3HaKOM xu -
MunecKOH peaKn,HH H B ^aeTca H3Me-
HeHue n,BeTa u c x o g H o ro  BemecTBa.

g ^ a  3HaKOMcTBa c gp yru M H
npu3HaKaM H x u M u n ecK u x  p e a ^ u f i

n ogo ffiffieM  TOHKyro cn u p a ^ b K y
_ c ep eS p u c ro -S e^ o ro  M e T a ^ a  Mar-

Puc. 45. rOpeHue MarHua b BO3gyxe ^
h h h  M g . O h  rop u T  b  BO 3gyxe oc^e-

nuTe^bHO apKHM  u oneH b rop an u M  n^aM eH eM , T eM n epaTypa  k o -

T o p o ro  go cT u ra eT  2 2 0 0  °C  (p u c . 4 5 )! n p u  ^TOM M e T a ^  MarHHH
n peB p am aeT ca  b  HOBoe Bem ecTBo S e^ o ro  n,BeTa M g O , co cT oa m ee
H3 aTOMOB M arH u a u K u cn op oga . npu3H aK aM H  ^TOH p e a ^ H H
H B^aroTca u3nyneHue ceem a  u eudeneHue m en n o m u .

nopowoK MarHua ucno.nb3yeTca gna u3r0T0B.neHua ^euepBepKOB u 
«6eHranbOKux orHeu». PaHbwe BcnuwKa MarHua npuMeHanacb gna 

OOBe^eHua o6teKTa bo BpeMa $OTorpa$upoBaHua.

n p o B egeM  em e  oguH  o n b T , cM em aB B o gH b e  p acT B op b  gB yx  
Bem ecTB. OgHO H3 h h x  —  M egH bH  K yn o p o c  C u SO 4 • 5 H 2O , a 
g p y r o e  —  c o g a  N a 2C O 3. K a K  TO^bKO u x  p acT B op b  nepeM em a-
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roTca, b h  yB u gu T e  cpa- 
3y Tpu  npu3H aKa xuM une- 
c k o h  peaKn,uu. C p egu  h u x  
y K e  3HaK0M0e BaM u3Me- 
HeHue ^ e T a  u gB a h o b h x  
npu3H aKa —  0Spa30BaHue 
o ca gK a  u B H geaeH u e ra3a 
(p u c . 4 6 ).

E ca u  k  n oayn eH H oM y 
o c a g n y  npn.uHTb pacTBop 
yK C yca, 0cag0K  S b c T p o  Puc. 46. O6pa30BaHue ocagKa u BbigeneHue ra3a 
ucne3HeT, pacTB opuTca.
P acTB opeH u e o ca gK a  —  em;e oguH  npu3H aK , 0Taunarom ;u fi xu - 
M unecKyro peaKn,uro o t  $ u 3 u n ecK o ro  HBaeHuH.

K  npu3HaKaM  xu M u n ecK u x  peaKn,u fi o th o c u tc h  T a K K e  noae- 
aeHue 3anaxa .  ^T0  n p o u cx o g u T , H anpuM ep, n pu  rop eH u u  b bo3- 
g y x e  n p o cT o ro  Bem;ecTBa cep H  S. B  p e3yabTaTe  peaKn,uu oh o  
n p e B p a ^ a e T c a  b ra300Spa3H0e Bem;ecTB0 S O 2 c pe3KuM  HenpuHT- 
h h m  3anaxoM . H roxaT b  e r o  H yK H o  oneH b o c t o p o k h o !

n o gB egeM  uTor. B a^H eftm H M H  npH3HaKaMH, cBHgeTe^BCTBy- 
o  npoTeKaHHH xH M H qecKH x p e a ^ H H ,  aB ^aroTca :

• H3MeHeHHe ^ e T a ;
• B H ge^eH H e ra3 a ;
• 06pa30BaH H e h ^ h  Hcne3HOBeHHe o ca gK a ;
• H 3^yneH H e CBeTa;
• B H ge^eH H e Ten^OTBi;
• n oaB neH H e 3 a n a x a .

B  Soabm uH cTB e cayn aeB  Bem;ecTBa He M oryT  B3auM0geHcTB0- 
BaTb g p y r  c g p y ro M  caM 0np0u3B0abH0. f l a a  n poTeK aH u a xu M u ­
n ecK u x  peaKn,ufi H eoS xogu M H  o n p egeaeH H H e  ycaoB u a .

yc a o eu a  npomeKaHua xuMunecKux peaKuuu
H eo S x o gu M o e  u raaB H oe y caoB u e  n poTeK aH u a Soabm uH cTBa 

peaKn,ufi —  ^T0 conpuKocHoeeHue, KOHmaKm Bem;ecTB. f l a a  To­
ro  n T oS b  p ea K n u a  H anaaacb, Bem;ecTBa H yK H o  cM em aTb TaK,
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n T o S b  o h u  c on p u K ocH yau cb  g p y r  c gp y ro M . T B ep gH e  Bem;e- 
cTBa p ea ru p yroT  TeM a y n m e , neM  M eH bm e pa3M ep u x  nacTun,. 
^ 0 ^ T 0 M y  n ep e g  npoB egeH ueM  peaKn,ufi TaK ue Bem;ecTBa u3M eab- 
naroT, H anpuM ep, b  $ a p $ o p o B o fi cTyn K e. M H oru e  Bem;ecTBa a y n ­
m e  p ea ru p yroT  g p y r  c g p y ro M , e ca u  o h u  pacTBopeH H  b  Boge.

f la a  Hanaaa M Horux peaKu,uft n0MuM0 c0npuK0cH0BeHua Be- 
^ ecT B  TpeSyeTca em;e u HazpeeaHue. BcnoMHuTe, KaK pa3KuraroT  
KocTep. f la a  Toro h to 6 h  3acTaBuTb gpeBecuHy pearupoBaTb c kuc- 
aopogoM  B03gyxa, ee H yK H o HarpeTb naaMeHeM. n p u  ropeHuu gpe- 
BecuHH b K u caopoge  B H geaaeTca  MHoro TenaoTH . OHa HarpeBaeT 
H0BHe nopu,uu gpeBecuHH, u ee peaKu,ua c KucaopogoM  n p o go a K a - 

eTca caM0np0u3B0abH0. n oaToM y g a a  ocym;ecTBaeHua peaKu,uft ro- 
peHua, KaK u M Horux g p y ru x , TpeSyeTca ToabKo HanaabHoe Harpe- 
BaHue. f lp y ru e  K e  peaKu,uu, HanpuMep pa3aoK eH u e M aaaxuTa uau 
caxapa, npoTeKaroT ToabKo npu nocToaHHoM HarpeBaHuu u3BHe.

B  H eK oT op H x  c a y n a a x  g a a  H an aaa  x u M u n ecK u x  p e a ^ u f i  He- 

oS xogu M o  ocee^eHue. n p u M ep oM  TaKoH peaKn,uu H B aaeTca  u3- 
BecTHaa BaM peaKn,ua $0T0cuHTe3a.

TaK uM  0Spa30M, b  0KpyKarorn;eM  M upe nocToHHHo n p o u cx o - 

g a T  pa3au nH H e $ u 3 u n ecK u e  H BaeHua u xu M u n ecK u e  peaKn,uu. 
M H oru e  u3 h u x  H axoga T  m u p o K o e  n paK Tu n ecK oe  npuM eH eH ue.

H 3 yn a a  xu M un ecK ue peaKn,uu, neaoB eK  no3HaeT cym;HocTb 
npon,eccoB, npoTeKarom ;ux b  n p u p oge . H  ^T0 gaeT  arogaM  bo3m o k - 

h o c tb  S ep eK H o  u rpaM oTHo o th o c u tb c h  k  0KpyK arom ;eM y M upy.

XuMunecKue peaKu^uu —  ^mo aeaewua, npu K om opux od- 
hu eem ecm ea npeepamarnmca e dpysue.

npu3HaKaMu xuMunecKux peaKU/uu aeaarnmca u3MeHeHue 
U/6ema, eudeaeHue sa3a, o6pa3oeaHue uau ucne3HoeeHue ocad- 
Ka, u3ayneHue ceema, eudeaeHue m enaom u, noaeaeHue 3anaxa.

Heo6xoduMUM ycaoeueM npomeKaHua xuMunecKux peaK- 
utuu aeaaem ca conpuKocHoeeHue peasupyrnmux eemecme.

f la a  Hanaaa u npomeKaHua mhosux peaKu<uu mpe6yemca  
HaspeeaHue.
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B o n p o c b  u 3 a g a H u a

1. KaKue aBneHua Ha3biBaroTca $u3unecKuMu? npuBeguTe Tpu npuMepa 
$u3unecKux aBneHuM, KOTopbie Bbi Moxeie Ha6nrogaTb b noBcegHeBHotf 
Xu3Hu.

2. KaKue aBneHua Ha3biBaroTca xuMunecKuMu? KaK ohu Ha3biBaroica uHane? 
nepenucnuTe BaxHeMwue npu3HaKu xuMunecKux pea^utf.

3. npuBeguTe npuMepb xuMunecKux peaKuutf, npoTeKaro^ux b opraHu3Me 
nenoBeKa, b npupoge.

4. K KaKuM aBneHuaM — $u3unecKuM unu xuMunecKuM OTHocaTca: a) ucna- 
peHue cnupia; 6) ropeHue 6eH3uHa; b) nnaBneHue caxapa npu HarpeBa- 
Huu; r) noTeMHeHue MegHOM nnacTuHKu b nnaMeHu cnupTOBKu; g) npoKu- 
caHue MonoKa; e) rHueHue Maca?

5. OnuwuTe xuMunecKue peaKuuu, npoTeKaro^ue npu HarpeBaHuu Manaxu- 
Ta, ropeHuu MarHua, cMewuBaHuu pacTBopoB MegHoro Kynopoca u cogbi.

6. KaKue ycnoBua Heo6xoguMb gna Hanana u ocy^ecTBneHua xuMunecKux 
peaKuuM? 3aneM nepeg HananoM peaKuuu TBepgbie BemecTBa u3MenbnaraT?

7. B KaKux cnynaax HarpeBaHue Tpe6yeTca TonbKO gna Hanana pea^utf?
8. flna yganeHua pxaBnuHbi c xene3Hbix u3genuM ux onycKawT b ropanuM 

BogHbM pacTBop nuMOHHOM KucnoTb. Hepe3 HeKOTopoe BpeMa pxaBnu- 
Ha ucne3aeT, a xugKocTb OKpawuBaeTca b xenTbitf UBeT. K KaKuM aBne- 
HuaM — ^u3unecKuM unu xuMunecKuM — OTHocuTca onucaHHbitf npouecc?

9. KaKue npu3HaKu xuMunecKux pea^utf Ha6nragaraTca npu «u3BepxeHuu 
xuMunecKoro BynKaHa» — pa3noxeHuu ogHoro u3 coeguHeHuM xpoMa 
npu HarpeBaHuu (puc. 47)? Bugeo3anucb gaHHoro onbTa moxho yBugeTb 
b MHTepHeTe, Ha6paB b noucKOBuKe «XuMunecKuM BynKaH».

Puc. 47. «XuMunecKuM BynKaH» 

f lo M a r n u u u  ^ K c n e p u M e H m

1. nO M ecTH Te HecKO^bKO KpucTa^^HKOB M a p ra H ^ B K H  B Bo­

g y .  O n u m u T e  H aS^rogaeM bie h b ^ h h h . K  KaKHM h b j g h h h m  o t h o - 

c h tc h  n p o ^ c c  pacTB opeH u a ^T0^0 Bem ecTBa b Boge?

Правообладатель Народная асвета



f
76 OCHOBHbe XMMMHeCKMe nOHHTMfl

2. CM em aH Te H eSoabm u e K oau n ecTB a (H a  KoH nuKe H o K a ) 

auM0HH0H K u caoT H  u nuTbeBoH co g H . K  noayneH H oH  cMe- 

cu  goSaBbTe HeM H oro B ogH . O n u m u Te  H aSarogaeM oe HBaeHue. 

K  K aK oM y T u n y  HBaeHuH oho  o t h o c u t c h ?

n p a K T H n ecK a a  p a 6 o T a  3

H 3y n e H u e  n p u 3H a K o e  x u M u n e c K u x  p e a ^ u u  
u  y c n o e u u  u x  n p o m e K a H u a ,

^ e a b  p a S o T b i :  u3ynuTb  npu3H aKu xu M u n ecK u x  peaKn,uH u 

y c a o B u a  u x  n poTeK aH u a; H aynu Tbca  pacno3HaBaTb xu M u n ecK u e 

H BaeHua cp egu  M H oK ecTB a g p y ru x .

BH uM aTeabH o paccM oTpuTe cK aaH K u  c pacTBopaM u Bem;ecTB, 

BH gaH H H e BaM g a a  n poB egeH u a  onH ToB . n p on u T a H T e  $ op M ya b i 

B e^ ecT B , yK a3aH H H e Ha ^TUKeTKax. CoSarogaH Te n paB u aa  Se3- 

on acH oro  n oB egeH u a n pu  B H noaH eH uu  onH ToB .

O n H T  1. BudeaeH ue 3a3a npu xuMunecKou p e a ^ u u .  B  npo- 

S u p K y noM ecTuTe H eSoabm oH  K ycon eK  M eaa  C aC O 3 u n pu aeH Te 

k  HeM y 1— 2 cm3 cT oaoB o ro  y K c y c a  (pacTB op  yK cycH oH  K u caoT H ). 

H t o  b h  H aSarogaeTe? y K a K u T e  y c a o B u a  u npu3H aKu npoTeK a- 

h u h  gaH H ofi peaKn,uu.

O n H T  2. 06pa3oeaHue ocadKa. B  n p oS u p K y  H aaeH Te npu- 

M epHo 1 cm3 pacTB opa Bem;ecTBa x a o p u g a  Kaabn,ua C a C l2 u g o ­

SaBbTe k  HeM y cToab K o  K e  pacTB opa c o g H  N a 2C O 3. O n u m u Te 

H aSarogaeM H e HBaeHua. K aK oB H  y c a o B u a  u npu3HaK npoTeK a- 

h u h  gaH H ofi peaKn,uu?

O n H T  3. Mcne3HoeeHue ocadKa. K  o ca g K y , n oayn eH H oM y 

b on H T e  2 , n pu aeH Te 1— 2 cm3 pacTB opa yK cycH oH  K u caoT H . 

O n u m u T e  H aSarogaeM H e HBaeHua. K a K u e  npu3H aKu xuM une- 

ckoH  peaKn,uu b h  oTM eTu au ? K aK oB H  y c a o B u a  ee  n poTeK aH u a?

O n H T  4. H3yneHue npu3HaKoe p e a ^ u u  sopeHua. 3 a K ru -  

Te cnu pToB K y (cn u n K y , cB en y ). K a K u e  npu3H aKu xuM unecK oH  

peaKn,uu b h  H aSarogaeTe?
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§ 13. 3aKOH coxpaHeHua Maccb BemecTB. 
XuMuHecKue ypaBHeHua

g o  c u x  n op  n pu  paccM OTpeHuu x u M u n ecK u x  p e a ^ u f i  bm oS- 

p a m a ^ u  BHHMaHue Ha u x  n p u 3HaKH u yc^O B ua, n pu  K O T op b x  og- 

h h  Bem ecTBa n peB pam aroTca  b g p y ru e . ^ T 0 KanecmeeHHaa c to -  

poH a x u M u n ecK u x  peaKn,ufi. C e ro gH a  bm HanHeTe 3HaKOMcTBO 

c KonunecmeeHHou xap aK T ep u cTH K o fi ^THx npon,eccoB.

T e  BemecTBa, KOTopbie BcTynaroT b peaKu,uro, Ha3bBaroTca uc- 
xodHuMu eew^ecmeaMu, a Te, KOTopbie oSpa3yroTca, —  npodyKma- 
mu p e a ^ u u .  H o  KaK c o o th o c h tc h  M effigy  coSofi u x  M accb ?  M o- 

ffieT .nu M acca u c x o g H b x  BemecTB SbTb  So^bm e M accb  npogyKTOB? 

A  MOffieT SbTb , u x  M accb  oguHaKOBb? B t o t  Bonpoc g o ^ ro  bo^ho- 

Ban y n eH b x . OTBeT Ha Hero cocTaB^aeT cyTb ogH oro  H3 BaffiHefi- 
m u x  3aKOHOB xUMHH, c KOTOpbM B b  cefinac nO3HaKOMHTecb.

3aKoH coxpaHeHua Maccu eem ecm e
A H r^ u fic K u fi y n e H b fi P .  B o fi^ b  b X V I I  b. u cc^ egoB a ^  b^hh - 

Hue H arpeB aH ua Ha M accy M eT a ^ O B . O h  npoB e^  M H oro onbTO B 

n o  npoKa^H BaH uro M e T a ^ a  cBHHn,a b 3 an aa H H b x  cTeK^HHHbix 

c o c y g a x . n o  oKOHnaHuu OnbTOB B o fi^ b  

B cK pbB a^  c o c y g b  u B3Bem uBa^ cogep - 

ffiaB m u eca  b h h x  Bem ecTBa —  n p o g y K T b  

peaKn,ufi. B  pe3y^bTaTe y n e H b fi n p n m e a  

k  B b B o gy , nTO u x  M acca S o^ bm e M accb  

u c x o g H o ro  M e T a ^ a .  O h  o S ^ h ch h ^  ^T0 
TeM, nTO n pu  H arpeBaH uu M e T a ^  THffie- 

^ eeT  H3-3a n p u coegu H eH u a  k  HeM y ocoS o fi 

«o rH eH H o fi M a T ep u u », KO Topaa hkoSm  

npoH H KaeT BHyTpb c o c y g a  nepe3  cTeK ^o.

B  1748  r. p y ccK u fi y n e H b fi M . B . ^ o -  

m ohocob  noB Topu^  o n b T b  P . B o f i^ a ,  npo- 

K a^H Baa b 3 an aa H H b x  cTeK^HHHbix cocy - puc. 47. onbu nOMOHOcOBa 
g a x  g p y r o f i  M e T a ^  —  ffie ^ e 3O (p u c . 4 7 ). no npoKanuBaHuro xene3a
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n p u  H arpeBaH uu oho  npeBpam ;aaocb  b  n epH o-SypH H  n op om oK  

( «K e a e 3 H a a  0 K a a u H a »),  nTo cB ugeTeabcTB oB aao o  npoTeK aH uu  

xuM un ecK oH  peaKn,uu. O gH aK o, b  oT a u n u e  o t  B o H a a , ^ o m o h o - 

cob  n ep e g  B3BemuBaHueM He B cKpH Baa o x a a K g e H H H e  c o c y g H . 

O K a3aaocb , nTo, H ecM oTpa Ha npoTeK aH ue b  p eT op T ax  x u M u n e­

cKoH peaKn,uu, u x  M acca He u3M eH aaacb.

f lp y ru M u  caoBaM u, oSrn;aa M acca u c x o g H H x  Bem;ecTB (K e -  

ae3 a  u Bem;ecTBa u3 B 0 3 gyxa ) paBHa M acce n p o gy K T a  p e a ^ u u  

«K ea e3 H 0 H  o K a a u H H ».

B  1789  r. $ p a H ^ 3 C K u fi  xu m u k  A .  ^ a B ya 3 b e  goK a3 aa , nTo 

n p u  b h c o k o h  TeM n epaType M eT aaaH  n pu coegu H aroT  c o g e p K a -  

^ u f t c a  b B 03gyxe  K u ca o p o g . H a  ocHoBe paSoT M . B . ^ o m o h o c o -  

Ba u A .  ^ a B ya 3 b e  Sbia c^ op M yau p oB a H  3aKoH coxpaHeHua Mac­
cbi eem ecm e e xuMunecKux peaKu,uax.

n M acca Be^eoTB, BCTynuBwux b XMMMHecKyro p ea ^ u ro , paBHa 
Maooe Be^eoTB  o6pa3OBaBWMXca b pe3y^bTaTe pea^M M .

n o n e M y  K e  TaK n p o u cx o g u T ?  f l e a o  b  t o m , nTo n p u  xuM une- 

CKux peaK n ,uax  aToM H  u c x o g H H x  Bem;ecTB p a3 ^egu H aroT ca  u, 

coeguHHHCb b  g p y ro M  n o p a g K e , oSpa3yroT HoBHe Bem;ecTBa. n o -  

cK o a b K y  b  p e3yabTaTe  peaKn,ufi aToM H  He ucne3aroT S eccaegH o  

u He B03HUKaroT u3 H u n ero , a  a u m b  n ep erpyn n u poB H B aroT ca , 

u x  oSm;ee n u c a o  o cT aeT ca  Heu3MeHHHM. A  TaK KaK aToM H  uMe- 
roT nocToHHHyro M accy, to  u M acca 0Spa30BaHHHx u m u  Bem;ecTB 

T a K K e  oCTaeTCH n0CT0HHH0H.

3aK0H  coxp aH eH u a  M accH  Bem;ecTB m o k h o  npoB epuTb  ^KC- 

nepuM eH TaabH o. B  oguH  U3 g B y x  CTaKaHnuKoB HaabeM  pacTBop 

C u S O 4, a  b  g p y ro H  —  pacTBop N a O H . nocTaB U M  oSa CTaKaHnuKa 

c pacTBopaM u Ha BecH  u on p egea u M  u x  oSm;yro M accy (p u c . 4 9 ). 

C h h b  CTaKaHnuKu c BecoB u CMemaB u x  c o g ep K U M o e , m h  yBu- 

guM  0Spa30BaHue cu H ero  o ca gK a  —  npu3HaK xuM unecK oH  peaK- 

^ u .  CHoBa nocTaBUB oSa CTaKaHnuKa Ha BecH , m h  oSH apyK U M , 

nTo u x  oSm;aa M acca ocT aaacb  n p eK H en .
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Puc. 49. floKasaienbcTBO 3aKOHa coxpaHeHua Maccb BemecTB b xuMunecKux peaKquax

3aKOH, O T K p b T b fi M . B . ^O M O H ocoBbM , eguH  g ^ a  B cex  xu - 

M u n ecK u x  n p o ^ c c o B ,  n p o u c x o g a m u x  b  n p u p o g e , r g e  h h h t o  He 

M O ^eT  HC^e3HyTB 6eCC^egHO H B03HHKHyTB H3 HH^erO.

XuMunecKue ypaeHeHua
g ^ a  B b p a ffieH u a  cyTH  x u M u n ecK u x  p e a ^ u f i  u cn o^ b 3 yeT ca  

cnen ,u a^b H b fi H 3bK  x u M u n ecK u x  $ o p M y ^ . H 3 h h x  cocTaB^aroT 

ypaeHeHua xuMunecKux peaKU/uu, h ^ h  xuMunecKue ypaeHeHua. 
^T0  Bce n ogoSH o TOMy, KaK b ^roSoM H 3bK e H3 SyKB cocTaB^aroT 

c^OBa, a  H3 c^ ob  —  n p eg^ o ffieH u a :

XnMH^ecKHH ^^eMeHT — ► XnMH^ecKHH chm boj (EyKBa)

Be^ecTBO — ► XHMH^ecKaa ^opM y^a (C ^ obo)

XnM H^ecKaa p ea ^ H H  — ► XHMH^ecKoe ypaBHeHHe (n p eg^ o^ eH H e)

n YpaBHeHwe xwMWHecKOM p e a ^ u u  (xwMwnecKoe ypaBHeHue) —  
^To ycnoBHaa 3anucb xwMWHecKOM p e a ^ u u  npu n oM o^u  xwmw- 
HecKWx 0OpM yn u 3HaKOB « + »  u « - » .

K a K  u M aTeM aTunecKue ypaB H eH ua, ypaB H eH ua xu M u n ecK u x  

peaKn,ufi c o c to h t  H3 g B y x  n acTe fi. B  ^eB o fi nacTH 3anucbBaroT- 

c a  $ o p M y ^ b  u c x o g H b x  Bem ecTB, a  b  n paB ofi —  $ o p M y ^ b  npo- 

gyKTOB peaKn,u fi, coegu H eH H b e  3HaKOM « + »  (n ^ ro c ). n ocK O ^ b K y
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n u ca o  aTOMOB K a K g o r o  ^aeMeH- 
Ta g o  peaKn,uu paBHo h x  nuc- 
a y  n o ca e  peaKn,uu, M e K g y  ae-
BOH u n paB o fi qaCTSMH CTaBHTCH 

3HaK « = » .  H an p u M ep , ypaBH eH ue 
peaKn,uu B o go p og a  c K u caop ogoM  

(p u c . 5 0 ) uM eeT Bug:

2 H 2 +  0 2 =  2 H 20 .

^ u $ p b I  « 2 » ,  cToarn;ue b ^TOM 

ypaBH eH uu n ep e g  $ o p M ya a M u  Bem;ecTB, Ha3H BaroTca K O ^$$H - 
^HeHTaM H. O hu  n oK a 3HBaroT n u c a o  M oa eK ya  (u a u  n p ocT eH m u x  
$ o p M y a ) u c x o g H H x  u K oH enH H x Bem;ecTB. H an p u M ep , u 3 3anu- 
caH H oro ypaB H eH ua c a e g y e T , nTo gBe M o a eK ya H  H 2 p ea ru p yroT  c 

ogH oH  M oaeK yaoH  O 2, o 6p a 3y a  gBe M o a eK ya H  H 2O. K o ^ $ $ u ^ u -  
eHT « 1 »  b x u M u n ecK u x  ypaB H eH u ax  He 3anucH B aeTca .

n p u  H anucaH uu x u M u n ecK u x  ypaBH eH ufi npuM eH aroT u He- 

K oT op H e  c n e ^ a a b H b ie  3HaKu. H an p u M ep , b ypaBH eH uu p e a ^ u n

A g N O 3 +  H C l =  A g C l j  +  H N O 3,

n p o T e K a ro ^ e fi b BogHoM pacTB ope, 3HaK « | » ,  c t o h ^ u h  n o ca e  

O o p M ya H  A g C l ,  o 6o 3HanaeT, nTo ^TO Bem;ecTBo o 6p a 3yeT  o cagoK  
( t .  e. o h o  H epacTBopuM o b B oge).

f lp y r o f i  3HaK « t »  u cn o a b 3 yeT ca  g a a  o6o3H aneH ua T o ro , nTo 
gaH H oe Bem;ecTBo B H gea a eT ca  b  Buge ra3a , H anpuM ep:

C aC O 3 =  C aO  +  C O 2t .

C xeM a  ^TOH peaKn,uu n pu B egeH a Ha pu cyH K e 51.

0
Ca o C

O )
---- ► Ca O + 0 c o

Puc. 50. CxeMa pea^uu Bogopoga 
c KucaopogoM

Puc. 51. CxeMa pea^uu o6pa3oBaHua CaO u C02 u3 CaC03
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HacTO b ypaBHeHHHx xn M H ^ecK H x peaKn,u fi Hag 3HaKOM « = »  

yKa3MBaroT yc^O B ua h x  n poTeK aH u a: H arpeBaH ue (t), gaB ^eH ue 

(p ) ,  ocBem;eHue (h v ) ,  ^^eKTpuH ecKUH  t o k  (  ̂ )  u gp .

n p u  xuMuuecKux p e a ^ u a x  codjm daem ca 3aK0H coxpaHe­
Hua Maccu ee ^e cm e:  Macca ucxodH ux e e ^ e c m e  paeHa Mac- 
ce npodyKmoe p e a ^ u u .

B  xode xuMuuecKux p e a ^ u u  amoM u ucxodH ux e e ^ e c m e  
nepespynnupoeuearnm ca u o6pa3yrnm Hoeue ee^e cm ea .

¥ u c jo  amoMoe KaMdoso xuMuuecKoso ^JeMeHma do Haua- 
jia u nocue oKoHuaHua p e a ^ u u  oduHaKoeo.

XuMuuecKoe ypaeHeHue —  ^mo ycaoeHaa 3anucb p e a ^ u u  
npu noMow,u xuMuuecKux fyopMya u cne^uaJbH ux 3HaKoe.

H
B o n p o c b i u 3aflaHMA

1. B neM coc ioano  rnaBHoe o inunue  onbua M. B. .noMOHocoBa ot onbua 
P. Botina? KaKue pe3ynb ia ib i nonynun noMoHocoB? O neM ohu cBuge- 
TenbcTBoBanu?

2. KaK A. naBya3be oSbacHun yBenuneHue Maccbi MeiannoB npu ux npoKa- 
nuBaHuu Ha Bo3gyxe?

3. C i^opM ynupytiie 3aKoH coxpaHeHua Maccbi Bei^ecTB b xuMunecKux p ea ^u a x .
4. noneM y o6i^aa Macca Bei^ecTB b xoge nroSoti xuMunecKoti peaKMuu He 

u3MeHaeTca?
5. B pe3ynb ia ie  npoKanuBaHua Bei^ecTBa HgO nonynaeica M eiann p iy ib , 

Macca Koioporo MeHbine Maccbi ucxogHoro Bei^ecTBa. OSbacHuie, none- 
My TaK npoucxoguT.

6. npu  ropeHuu yrna C Ha Bo3gyxe oh npeBpai^ae ica  b ra3ooSpa3Hoe Be- 
i^ecTBo CO 2. Macca ^T0̂ 0 Bei^ecTBa 6onbi±ie unu MeHbine Maccbi ucxog- 
Horo yrna? noneMy?

7. Bei^ecTBo Cu(O H)2 npu HarpeBaHuu npeBpai^ae ica b gBa HoBbix Bei^e- 
cTBa —  CuO u H2O. CociaBbTe ypaBHeHue gaHHoti peaKMuu.

8. B xuMunecKyro peaKMuro Bciynunu xene3o  Maccoti 5,6 r u cepa Maccoti 
3,2 r. KaKoBa Macca o6pa3oBaBi±ieroca npogyKTa peaKMuu?

9. B pe3ynb ia ie  xuMunecKoti peaKMuu N2 + 3H2 = 2NH3 oSpa3oBanucb 
24 MoneKynb Bei^ecTBa NH3 (aMMuaKa). CKonbKo MoneKyn Kaxgoro  u3 
ucxogHbx Be^ecTB Bciynunu b ^Ty peaKMuro?
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§  14 . C o c ia B ^ e H M e  ypaB H eH M M  x m m m h g c k m x  p e a ^ u M

n o cK O ^ b K y  xu M u n ecK u e  peaKn,uu npoTeKaroT  cT p o ro  b c o o t-  
BeTcTBUU c 3aKOHOM cOxpaHeHuH M accbi B e^ ecT B , XHMH^eCKHe 
ypaB H eH ua H eoSxoguM O  cocTaB^HTb, onupaH cb  Ha ^TOT 3aKOH. 
PaccM O TpuM , KaK m o k h o  cocTaBuTb xu M u n ecK oe  ypaBH eH ue Ha 
n pu M epe peaKn,uu M egu  c K u c^ op ogoM . C ^eB a 3anum eM  Ha3Ba- 

h u h  u c x o g H H x  Bem;ecTB, coeguH uB  u x  3HaKOM « + » ,  a  cnpaB a —  
Ha3BaHue n p o gy K T a  p e a ^ u u .  M e s g y  ^eBOH u npaBOH nacTHMH 

n oK a  nocTaBuM  cTp e^K y :

M egb  +  K H C ^opog ^  cO eguH eH ue M egu  c KH C^opogoM .

n o go S H y ro  3anucb  Ha3HBaroT cxeMou xuM unecKOH peaKn,uu. 
3 an u m eM  ee  n o -g p y ro M y , n p u  noMom;u xu M u u ecK u x  $ o p M y^ :

C u  +  0 2 ^  CuO .

T a K  KaK  n p u  xu M u u ecK u x  p e a ^ u H x  aTOMH ^^eMeHTOB He 

ucne3aroT, a  TO^bKO n ep erpyn n u poB b B aroTcH , b  ^eBOH u  b  n p a ­

BOH n a c T a x  x u M u ^ ecK o ro  ypaB H eH ua qu cflO  aTOMOB K a ^ g o r o
aaeM eH Ta gO ^^H O  6m tb  OguHaKOBHM. A  KaK  s e  c Ham eH cxe- 
m oh? B  ^eBOH ee nacTu  q u c ^ o  aTOMOB K u c ^ o p o g a  paBHO gByM , 
a  b npaBOH —  ogHOMy. H T o S b  q u c ^ o  aTOMOB K u c ^ o p o g a  O b oSe- 

u x  nacTH x c x e M b  cT a^ o  OguHaKOBbM , n ep e g  $ o p M y ^ o fi C uO  n o ­
cTaBuM K O ^$$ u ^u eH T  « 2 » :

Cu  +  O 2 ^  2CuO .

T en e p b  q u c ^ o  aTOMOB M egu  b npaBOH nacTu  c x e M b  paBHO 
gByM , a  b ^eBOH —  TO^bKO OgHOMy. ^o^TO M y n ep e g  cu m b o jom  
M egu  C u  T a K s e  nocTaBuM  K O ^$$ u ^u eH T  « 2 » .  B  p e 3y^bTaTe  npo- 

u 3B egeH H b x  ge ficT B u fi n u c^ o  aTOMOB K a s g o r o  ^^eM eHTa b oS eu x  
nacTH x c x e M b  cT a^ o  OguHaKOBbM (p u c . 5 2 ). ^TO gaeT  HaM npa- 

bo 3aM eHuTb b cxeM e « ^ »  (c T p e ^ K y ) Ha 3HaK « = »  (paB H o). C xeM a 
peaKn,uu npeB paTu ^acb  b ypaBH eH ue xuM unecK H  p e a ^ u u :

2C u  +  O 2 =  2CuO .

O h o  nuTaeTCH TaK: dea KynpyM n jw c  o-dea paeHo dea KynpyM-o.
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+  0 0 ---►

Puc. 52. CxeMa peaKquu Megu c KucnopogoM

PaccM OTpuM  em;e oguH  npu M ep . CocTaBuM  ypaBH eH ue xu - 

MunecKOH p e a ^ u u  M e s g y  Bem;ecTBaMu C H 4 (M eTaH ) u O 2 (k u c - 

^ o p o g ).  B  pe3y^bTaTe u x  B3auMogeHcTBuH oSpa3yroTcH  HOBbe 

B e^ ecT B a  —  C O 2 (y r ^ e K u c ^ b f i  r a 3)  u H 2O (B o ga ). B H ana^e 3a- 
num eM  cxeM y  peaKn,uu, b ^ eB o fi nacTu  k o to p o h  pa3M ecTuM  $ o p - 

M y ^ b  u c x o g H b x  M eTaHa u K u c^ o p o ga , a  b npaBOH —  $ o p M y ^ b  

npogyKTO B peaKn,uu:

C H 4 +  O 2 ^  C O 2 +  H 2O.

O SpaTuTe BHuMaHue, h to  b ^ eB o fi nacTu  c x e M b  n u c^ o  aTOMOB 

y r^ e p o g a  paBHo u x  n u c ^ y  b npaBOH nacTu . ^ 0^T0M y ypaBHuBaTb 

H ysH O  n u c^ a  aTOMOB B o go p og a  u K u c^ o p o ga . H T o S b  q u c ^ o  aTO- 

mob B o go p og a  b oS eu x  nacTH x cT a^ o  OguHaKOBbM , n ep e g  $ op M y- 

^ o h  B o g b  nocTaBuM  K 0^ $ $ u ^ u e H T  « 2 » :

C H 4 +  O 2 ^  C O 2 +  2 H 2O.

T en ep b  b  K a s g o H  nacTu c x e M b  uMeeTcH n o  4 aTOMa B ogo­

poga .

n ocn u T a eM  n u c^ o  aTOMOB K u c ^ o p o g a  cnpaB a. B  ogH oH  MO^e- 

K y^ e  C O 2 c o g e p s a T c H  gB a aTOMa K u c ^ o p o g a  (1  • 2 =  2 ). CTO^bKO 
s e  u x  uM eeTcH b  g B y x  M O ^eK y^ax  B o g b  (2  • 1 =  2 ). B c e ro  b  n p a ­

BOH nacTu  c x e M b  4 aTOMa K u c ^ o p o g a  O. f l^ H  T o ro  H ToSb  cTO^b- 

k o  s e  aTOMOB K u c ^ o p o g a  O Ka3a^ocb u b  ^ eB o fi nacTu  c x e M b ,
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n ep e g  $ o p M y ^ o fi K u c ^ o p o g a  nocTaBuM  K 0 ^ $ $ u ^ u eH T  « 2 »  u 

cT p e^ K y  3aMeHHM Ha 3HaK paBeHcTBa:

T en e p b  q u c ^ o  aTOMOB K a s g o r o  ^^eM eHTa b ^eB o fi nacTu  c x e ­

M b  paBHo u x  n u c ^ y  b npaBOH nacTu  (p u c . 5 3 ). YpaB H eH ue pe- 

aKn,uu cocTaB^eHO. H uTaeTcH  o h o  TaK: ^ -a w -n e m u p e  name dea 
o-dea paeno  ^ -o -d e a  name dea aw-dea-o. fla H H b H  M eTog paccTa- 

h ob k u  K 0^ $ $ u ^ u e H T 0B Ha3bBaroT MemodoM noddopa.
H 3B ecTH b  u g p y ru e  M eT o g b  ypaBHuBaHuH n u ce^  aTOMOB ^^e-

«J» «J» U U /"'I
MeHTOB b  ^eBOH u npaBOH nacTH x ypaBHeHuH peaKn,uH. C h u m u  

Bb  n03HaK0M uTecb n p u  ga^bH eH m eM  u3yneH uu  x u m u u .

n o gB egeM  u T o ru  u oSoSm;uM cKa3aHHoe. f l^ H  cocTaB^eHuH 

ypaBHeHuH xu M u u ecK u x  peaKn,uH H eoSxoguM O  coS^rogaTb  c^e- 

gyrom ;uH n opH goK  geHcTBuH:

1. yciaHoBuTb cociaB ucxogHbix Be^ecTB u npogyKToB peaKuuu.
2. 3anucaTb $opMynbi ucxogHbix Be^ecTB cneBa, npogyKToB pe- 
aKuuu — cnpaBa.
3. Mexgy neBoti u npaBoti nacTAMu cxeMb nociaBuTb cipenKy.
4. nepeg ^opMynaMu Bei^ecTB pacciaBuTb K0^$$u^ueHTbl, t . e. 
ypaBHATb nucna aioMoB Kaxgoro xuMunecKoro ^neMeHTa b o6e- 
ux nacT^x cxeMb.
5. 3aMeHuTb b cxeMe peaKuuu « ^ »  (cipenKy) Ha 3HaK «= » (paBHo).

C H 4 +  2 O 2 =  C O 2 +  2 H 2O.
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Poab xuMuuecKux p e a ^ u u  e npupode u e m u 3uu ueaoeeKa
X u M u n ecK u e  peaKn,uu nocTOHHHO n p ou cxogH T  b  O Kpysarom ;eM  

Hac M upe, b  n p u p o g e , b  s u B b x  opraH u3M ax, b  n poM bm n eH H ocT u  
u b  S b T y . O gH a u3 B a sH e H m u x  peaKn,uH, npoTeKarom ;ux b  n p u p o ­

g e , —  peaKn,uH $0T0cu H Te3a ( c m . puc. 7 ). PacTeH uH  nornom ;aroT 
u3 BO 3gyxa y rn e K u c n b H  ra3 , u3 no^Bbi —  B ogy  c pacTBopeH H b- 
m u  b  HeH B e^ecTB aM u  u npeBpam;aroT u x  b  rnroKO3y, K paxM an  u 

H eoS xogu M b H  HaM gnH  g b x a H u H  K u cn op og .
r o p H b e  n o p o g b  u M u H epan b  nocTeneHHO pa3pym aroTcH  b  pe- 

3ynbTaTe B3auMogeHcTBuH c K u cn op ogoM , BogoH  u gp .
K a s g b H  k u b o h  op raH u 3M —  cB oeoSpa3HaH xuM unecK aH  na- 

SopaTopuH , b k o to p o H  npoTeKaroT  TbicH^u p a 3H b x  p e a ^ u H .  
O hu  n e s a T  b ocHOBe B cex  npon,eccoB su 3 H egeH T en b H ocT u . B  op- 

raH u 3Me nenoB eK a H au Sonbm ee n u cn o  p e a ^ u H  ocym;ecTBnHeT- 
ch  b neneH u.

M H oru e  xu M u n ecK u e  peaKn,uu con p oB O sgaroT  Hac b noBce- 
gHeBHOH s u 3 H u . ^ T 0 , n p e s g e  B cero , peaKn,uu ropeH uH , garo- 
m;ue HaM B03M 0SH0cTb corpeTbcH  u npuroTOBuTb num ;y. X u - 

M unecK ue n pon ,eccb  npoTeK aroT , H anpuM ep, n p u  s a p K e  MHca, 
B b n eK aH u u  xn eS a , npuroTO BneH uu TB opora , n p u  S p o s e H u u  bu- 

H o rp agH oro  coK a. O h u  n e s a T  b OcHOBe OTSenuBaHuH TKaHeH, 
3aTBepgeBaHuH n,eMeHTa u aneSacTpa, nonepH eH uH  co  BpeMeHeM 
cep eS p H H b x  yK pam eH u H  u t .  n.

X u M u n ecK u e  p e a ^ u u  cocTaBnHroT ocHOBy T aK u x  TexH ono- 

ru n e c K u x  npon,eccoB, KaK n on yn eH u e  M eTannoB u3 p y g ,  npou3- 
BogcTBO ygoS peH u H , nnacTM acc, cu H TeTu n ecK u x  B0n 0K 0H, ne- 
KapcTB, g p y r u x  B a s H b x  Bem;ecTB. C n oM O ^bro  xu M u u ecK u x  pe- 
aKn,uH oS e3B pesuB aroT  TOKcu^Hbie Bem;ecTBa, nepepaSaTbB aroT  

n p o M b m n e H H b e  u S bT O B b e O T xogb .
n p o T eK a H u e  H eK O T opb x  peaKn,uH n pu B ogu T  k  H eraTuBH bM  

nocnegcTBuH M . H an p u M ep , peaKn,uH p sa B n eH u H  s e n e 3 a  co- 
K p a ^ a e T  cpoK  p a S o T b  p a 3 H b x  MexaHu3MOB, oSopygoBaH uH , 
T p aH cn op T H b x  cpegcTB , n pu B ogu T  k  Sonbm uM  noTepHM  ^T0^0 
M eTanna. n o s a p b ,  n p u  K O T op b x  npoTeKaroT  peaKn,uu ropeH uH ,
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yH u ^ T O saroT  n eca , s u n b e ,  n p o M b m n e H H b e  u K yn b T yp H b e  oS^- 

e K T b , u cT op u n ecK u e  n,eHHocTu. Bonbm uHcTBO num ;eBbix npo- 

gyKTOB nopTuTcH  BcnegcTBue u x  B3auMogeHcTBuH c K u cn op ogoM  

BO3gyxa. n p u  ^T0M oSpa3yroTcH  Bem;ecTBa, K O Top be  uMeroT He- 

npuH TH bH  3 an ax , BKyc u HBnHroTcH B pegH bM u  gnH  nenoBeKa. 

H T o S b  TaK ue H e s e n a T e n b H b e  peaKn,uu n pu H ocu n u  KaK m o k h o  

MeH bm e B pega , H ysH O  yM eTb ynpaBnH Tb u m u . f ln H  ^T0^0 HeoS- 

x o g u M b  cooT B eTcTB yro^u e  xu M u n ecK u e  3HaHuH.

R 1  B o n p o c b  u 3aflaHMA

1. Hto o6o3Hanaei cxeMa xuMunecKoti peaKMuu? HeM oHa o in un ae ica  ot 
ypaBHeHua xuMunecKoti peaKMuu?

2. noneMy nucno aioMoB Kaxgoro sneMeHTa b o6eux n ac iax  xuMunecKoro 
ypaBHeHua gonxHo 6bTb oguHaKoBbM?

3. KaKue u3 npuBegeHHbix 3anuceti npegciaB naro i co6oti cxeMb xuMune- 
ckux peaKMuti, a KaKue —  ypaBHeHua:

a) C aCO 3 = CaO + CO2t; 6) CH4 + O2 > CO2 + H2O;
b) Ca(O H)2 + 2HCl = CaCl2 + 2H2O; r) CS2 + O2 ^  CO 2 + SO2?

4. nepenucnu ie  ocHoBHbie geticTBua, Koiopbie Heo6xoguMo BbinonHuTb, n io - 
6b  co c ia B u ib  ypaBHeHue xuMunecKoti peaKMuu.

5. CociaBbTe ypaBHeHua xuMunecKux peaKMuti, npuHaB bo BHuMaHue, n io  
b o6pa3yroi^uxca Bei^ecTBax a 3o i npoaBnaeT BaneHTHocTb Tpu, a cepa —  
gBa: a) M am uti + a3o i; 6) Kanuti + cepa; b) anroMuHuti + a3o i; r) anroMu- 
Huti + cepa.

6. CociaBbTe ypaBHeHua xuMunecKux peaKMuti:

a) Zn + O2 ^  ; 6) H2 + Cl2 ^  ;
b) KC lO3 ^  KCl + O2; r) Al + O2 ^  A l20 3.

7. BM ecio 3HaKa Bonpoca 3anum uie  $opM ynbi Bei^ecTB u coc iaB b ie  ypaB­
HeHua xuMunecKux peaKMuti:

a) HgO ^  Hg + ?; 6) H2O ^  O2 + ?; b) P + O 2 ^  ?;
r) Ca + O2 = ?; g) Fe + ? ^  FeCl3; e) Al + S ^  ?.

8. fln a  ociaHoBKu KpoBoieneHua u ge3uH$eKi4uu paHb ee o6pa6aibBaroT 
pacTBopoM Be^ecTBa H20 2 (t . h . nepeKucu Bogopoga). npu  KoHTaKTe 
c KpoBbro oho npe B p a^ae ica  b gBa HoBbix Bei^ecTBa —  H20  u 0 2. Hanu- 
m u ie  ypaBHeHue cooTBeicTByroi^eti peaKMuu.

9. nepenucnu ie  BaxHetim ue xuMunecKue peaKMuu, npoieKaroi^ue b : a) npu- 
poge; 6) xuBbix opraHu3Max; b) 6 b iy ; r) npoMbmneHHocTu.
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fnaBa II

K n c ^ o p o g

B 3T0M rnaBe b n  

y3HaeTe o  KMcnopoge —  

B e ^ e c iB e , 6e3  

KOTOpOrO HeB03M0XHa 

xu3Hb Ha 3eM ne. 

n03HaK0MMTecb c  e ro

^M3MHeOKMMM 

U XMMMHecKMMM 

cBoMcTBaMM. Y3HaeTe 

o  cn oco6 ax  nonyneHMfl 

u npMMeHeHMfl 

Kucnopoga b caMbix 

pa3Hbix odn acrax  x m 3hm 

u ge^TenbHocTM 

nenoBeKa.
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B ueM ^opam dpoea u ^a3, fyocfyop, cepa u aaMa3?
flu w u m  ueM am6ou u3 nac K aw duu m m  u Karnduu uac?
Ee3 He^o Mepmea npupoda? npaeuabuo, 6e3 Kucaopoda!

C. PoMauoea

§  15 . B O 3 A yX . K M C flO pO A  u O3OH

B b  y s e  3HaeTe, h to  b  3aBucuM ocTu o t  ycnoB uH  (TeM n epaTy- 

pa , gaB n eH u e) Bem;ecTBa M oryT  H axogu TbcH  b  pa3 n u H H bx  arpe- 
ra T H b x  c o c t o h h u h x : ra300Spa3H0M, s u gK O M  u TBepgoM .

B  O K pysarom ;eH  Hac n p u p o g e  M H orue Bem;ecTBa n pu  oSbH - 
H b x  ycn oB u H x H axogH TcH  b  ra300Spa3H0M c o c t o h h u u . n p e s g e  

B cero , ^T0 KOM noHeHTb BO3gymHOH oSonoH Ku 3eM nu  —  aTMO- 

c ^ e p b .  OneHb M H oro ra3OB pacTBopeHO b  B ogax  M u p oB oro  

OKeaHa. B o  BpeMH u 3 B epseH u H  BynKaHOB b  a T M o c^ ep y  B bSpa- 
cbB aeTcH  S on b m oe KonunecTBO B yn K aH u necK u x  ra3OB, b  H egp ax  

Ham eH n n aH eT b  xpaHHTcH o rp o M H b e  3 a n a cb  n p u p o g H o ro  ra- 

3a. B  npon ,ecce nonyneH uH  ^Hep^uu nyTeM  c s u ra H u H  TonnuBa 
(TpaH cn opT , T e^ n o^n eK T pocTaH ^u u ) T a K s e  oSpa3yroTcH  ra 3 b .

A T M o c ^ e p e  n p u H a g n e s u T  B asH eH m aH  pon b  b  s u 3 H u  Heno- 
BeKa, s u B O T H b x  u p acT u T en b H b x  0praHu3M0B. E e  uccnegoB aH u- 

h m  S b n u  n o c B H ^ e H b  T p y g b  M H oru x  yn eH b ix  n p o m n o ro . C gaB- 

h u x  BpeMeH S b n  u3BecTeH n u m b  oguH  Bug ra3a  —  BO3gyx. n p u  

^T0M o h  u3ynancH  b  o c h o b h o m  $u3H KaM u u uH Tepeca  y  x u m u k o b  

He B b 3 b B a n . f la m b  bo  b t o p o h  nonoBuH e X V I I I  b . S b n o  ycTaHOB- 

neHO, h to  BO3gyx npegcTaBnH eT coSoH cM ecb ra3OB.

B o3dyx KaK cMecb sa3oe
OcHOBHbMu KOMnoHeHTaMu BO 3gyxa HBnHroTcH a3OT N 2 u k u c - 

n o p o g  O 2. n p u  o S b H H b x  ycn oB u H x b  BO 3gyxe oS^eMOM 100  gM 3 
c o g e p s u T c H  a3OT oS^eMOM 78 gM 3 u K u cn op o g  oS^eMOM 21 gM 3, 

a  Ha gon ro  B cex o cT a n b H b x  ra3OB n p u xogu T cH  OKono 1 gM 3. B  3a- 
M eT H b x  K on u n ecTB ax  b  BO3gyxe npucyTcTB yroT  ap roH , y rn eK u c- 

n b H  ra3 , O3OH u g p y ru e  ra 3 b .

88 Kucnopofl
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f ln H  pem eHHH H eK O T opb x  3agaH oneH b ygoSHO paccM aTpu- 

BaTb BO3gyx He KaK cM ecb ra3OB, a  KaK ogHO ra3OoSpa3Hoe Be- 

^ ecT B O  c OTHocuTenbHoH M oneKynHpH oH  M accoH , paBHOH 29. 

B ce  r a 3 b ,  OTHocuTenbHaH M oneKynHpH aH  M acca K O T op b x  MeHb- 

m e  29 , npuHHTO H a3bBaTb ra3aM H  ^ e r q e  B 0 3 gyxa  (H anpuM ep , 
B ogop og  H 2, a3OT N 2, aMMuaK N H 3, y ra p H b H  ra3 CO , MeTaH C H 4), 

a  r a 3 b ,  y  K O T op b x  OHa S onbm e 2 9 , —  r a 3aMH T a ^ e ^ e e  B03gy- 

x a  (H an pu M ep , K u cn op o g  O 2, O3OH O 3, y rn e K u c n b H  ra3 C O 2).

M e m o d u  co6upauua sa3oe 
B  xuMHHecKOH naSopaTO- 

p u u  H eSonbm ue o S ^ eM b  ra- 
3OB m o k h o  n on yn aT b  n p u  Ha- 

rpeB aH uu H eK O T opb x  TBep- 

g b x  Bem;ecTB. f ln a  coSupaHuH 

B b g e n H ro ^ e ro c H  ra3a  m o k h o  

ucnonb3OBaTb gB a M eToga:

M eTog BM TecHeHHa BogBi

(p n c . 5 4 ) h  M eTog BBrrecHe- 
H ia  B 0 3 gyxa  (p u c . 5 5 ). n e p -

B bH  npuMeHHroT gnH  coSupa- puc. 54. CxeMa ycTaHOBKu gna coSupaHua 
h u h  TOnbKO MaaopacmeopuMbX ra30B MeTogoM BbiTecHeHua Bogbi

Co6npaeMbiM ra3

Bo3flyx 
M3 cocyga

Co6npaeMbiM
ra3

6

Puc. 55. CxeMa ycTaHOBKu gna coSupaHua ra30B MeTogoM BbiTecHeHua B03gyxa
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b B oge ra3OB (K u c n o p o g , a3OT, B o go p og ). B to p o h  —  gnH  coS u p a ­

HuH KaK p acm eopuM ux  (aM M uaK , y rn e K u c n b H  ra 3 ), TaK u Maao- 
p acm eopuM ux  b B oge ra3OB.

fln H  coSupaH uH  ra3OB, K O Top be  n e rn e  BO 3gyxa, c o c y g  gnH 

ra3a  cn egy eT  3aK penuTb  gHOM BBepx (cm . puc. 55 , a ),  a  gnH  ra- 

3OB, K O Top be  T H s e n e e  BO 3gyxa, —  gHOM bhu3 (cm . pu c. 55 , 6 ).

f l j i a  xpaHeHHH ra30B c.negyeT h c - 

X X X  n0.nb30BaTb c o c y g b ,  He cooS m a iom H e-

ch  c OKpyjKaK>m;eH c p e g o fi.  T a n n e  cocy- 

g b  Ha3bBaiOT repMeTHHHbiMH ( t . e. He 

H M eroquM H  OTBepcTuH gnH  B b x o g a  ra3a 

u3 c o c y g a  H a p y s y ) .  B  S b T y  npuM epoM  

rep M eT u ^ H oro  c o c y g a  HBnHeTcH S yT b n - 

K a c nnoTHoH npoSKoH , 3aBH3aHHbH bo3- 

g y m H b H  m apu K  u n u  HaKanaHHaH KaMe- 

p a  o t  B en ocu n egH oro  K on eca , b  xuM une- 

c k o h  n aS op aT op u u  —  n poS u pK a, nnoTHO 

3aK pbTaH  pe3uHOBOH npoSKoH , ra3OMeTp.

B  n poM bm n eH H ocT u  gnH  xpaH eH uH  ra- 

3OB narn;e B cero  ucnonb3yroT  Sonee npoH- 

H b e  c o c y g b  —  S an n oH b , b  K O T op b x  ra- 

3 b  H axogH TcH  n o g  Sonbm uM  gaBneHueM  

(p u c . 5 6 ). f ln H  n p e g y n p e s g e H u H  pa3py- 

meHHH SannoH a c s a T b M  ra3OM e ro  cTeH- 

K u  genaroT  u3 ToncToH  cTanu .

BceM  x o p o m o  u3BecTHO, h to  n pu  Ha- 

rpeB aH uu r a 3 b  pacm upH roTcH . ^T0  c b o h - 

c tbo  m o k h o  ucnonb3OBaTb, H ToSb  npo- 

BepuTb n pu S op  gnH  nonyneH u H  ra3OB Ha 

repMeTHHHOCTb (p n c . 5 7 ). Iloc .n e  cSopKH 

n p u S op a  c n egy eT  n o rp y3 u T b  KOHen, ra- 

Puc. 57. npoBepKa npuSo- 300TB0gH0H TpySK u b  B ogy , a  n poS u pK y  
pa Ha repMeTuHHocTb Ha HecKonbKO ceK yH g 3 a s a T b  b  nagoH u .

Puc. 56. CranbHbie San- 
noHbi gna xpaHeHua ra3OB
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H arpeB aH cb  o t  T en n a  p yK u , BO3gyx b  n poS u pK e p acm u p H e icH  

u B b x o g u T  u3 ra300TB0gH0H TpySK u  b  Buge ny3bpbKO B . E cn u  

noHBneHue ny3bpbKO B  He HaSnrogaeTcH , ^T0 cBugeTenbcTByeT  o 

t o m ,  h t o  n pu S op  coSpaH  H erepM eiuH H O  u gnH  ra3a  ecTb gp y ro H  

B b x o g ,  KpoM e ra300TB0gH0H TpySKu.

^ a 6 o p a T o p H M H  o n w T  2

C6opua  n p o c m e u m u x  n pu dopoe  dn,n n o^yn eH u n  

u  codupaHun za3oe

1. H 3 H M ero^ u xcH  Ha BameM 

paSoHeM cTon e H ac ieH  coSepuTe 

oguH  u3 npuSopoB  gnH  n on yn e- 

h u h  ra3OB b  xuM unecKOH naSopa- 

T opuu  (p u c . 58 ).

2. n p oB ep b T e  n pu S op  Ha rep-

MeTuHHocTb u yK pen u T e  e ro  b  
m iaTH B e. (noueM y npu6op cae- 
dyem  npoeepamb na sepMemuu- 
nocmb neped nanajiOM p a d o m u  c Puc. 58. npocieMLune npuSopbi ana 
ZCL3CLMU? )  nonyHehmfl rasoe

3. CoSepH Te n pn S op  g j ia  coS n p am iH  ra3a  M eTogoM  BbTecH e- 

h h h  B o sg y x a . ( KaK cjiedyem pacnojioMum b npueMHuu cocyd djia 
co6upanu.fi za3a, Komopbiu Jiezne 603dyxa, u djui za3a, Komopbiu 
maMeaee eo3dyxa?)

4. C oSepuTe n pu S op  gnH  coSupaH uH  ra3a  M e io go M  BbTecH e- 

h u h  B o g b  (ucnoab3yemcn, dan, 3a3oe, MaaopacmeopuM ux e eode).
C aM bM  n ep B b M  ra300Spa3H bM  Bem;ecTBOM, k  u3yneH uro k o -  

T op o ro  M b  n p u c iy n a e M , HBnHeicH  K u cn op og . H a3BaH ue ^T0^0 

B e^ ecT B a  coB nagaeT  c Ha3BaHueM x u M u n ecK o ro  ^neM eHTa kuc- 
aopod. OgHaKO M e s g y  t o h h t u h m u  «xu M u H ecK u H  ^neM eH T» u 

«n p o c T o e  B e^ ecT B O » cym ;ecTByeT npuHn,unuanbHaH pa3Hun,a. 

flaB aH Te pa3SepeM cH, b  HeM s e  OHa 3aK nronaeicH .
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Kucaopod KaK xuMuuecKuu ^aeMeHm
K a K  Bbi y s e  3 H ae ie , xuM unecK uH  3HaK K u cn o p o ga  —  O (s t o  

nepBaH SyKBa e ro  n a iu H c K o ro  Ha3BaHuH O xygen ium ,  p u c . 5 9 ). 

O TH ocu ienbH aH  aTOMHaH M acca K u cn op o ga  paBHa 16:

A r( 0 )  = 1 6 .

n o 3 g H e e  b h  y 3 H a e ie , HeM aTOM 

K u cn o p o ga  O TnunaeicH  o t  aTOMOB 

g p y r u x  xu M u n ecK u x  sneMeHTOB.

K o r g a  roBopH T o K u cn op o ge  

KaK o xuM unecKOM  sneM eHTe, t o  

nogpa3yM eBaroT  aTOMH K u cn opo- 

g a  (O ).  H an p u M ep , « B  c o c ia B  mho- 

r u x  c n o s H H x  B e^ ecT B  B xogu T  k u c- 

n o p o g » ,  «M accoB aH  gonH  K u cn op o ga  

b rnroKO3e paBHa 5 3 ,3  % » .  B  s tu x  n p u M ep ax  penb  u geT  oS 

aTOMax K u cn o p o ga  (O ),  KOTopbie H apH gy c aTOMaMu g p y r u x  

xu M u n ecK u x  sneMeHTOB BxogH T b c o c ia B  c n o s H b ix  B e^ ecT B . 

C negoB aienbH O , b gaHHOM cn yn a e  ro B o p u icH  o K u cn op o ge  KaK 

o xuM unecKOM  sneM eHTe.

Kucaopod KaK npocmoe eemecmeo
n p o c T o e  B e^ecTB O  K u cn op o g  c y ^ e c T B y e T  b Buge M oneK yn . 

M o n e K y n a  K u cn o p o ga  c o c to u t  u3 g B y x  aTOMOB xu M u n ecK o ro  

sneM eHTa K u cn o p o ga  (p u c . 6 0 ). X u M u n ecK aH  ^ o p M y n a  n p o c io -  

r o  B e^ ecT B a  K u cn o p o ga  —  O 2, a e ro  o t h o c u - 

TenbHaH M oneKynHpH aH  M acca paBHa:

M r(O 2) =  2 • A r(O ) =  2 • 16 =  32.

K o r g a  roBopH T o K u cn op o ge  KaK o n po- 
c to m  B e^ ecT B e , to  nogpa3yM eBaroT  B e ^ e -  

c tb o , u M e ro q e e  ^ o p M y n y  O 2. H an p u M ep ,

« ^ e n e 3Hbie u 3gen u H  SbicTpo p sa B ero T  b aT- puc 60 Mogenb Mo- 
M o c^ ep e  B n a s H o ro  K u c n o p o g a » ,  « f ln H  ro p e - neKynbi Kucnopoga

Oxygenium

Puc. 59. XuMunecKux ^neMeHT 
Kucnopog
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h u h  gp eB ecu H b  H eoS xoguM  K u c n o p o g » .  B  ^Tux n p u M ep ax  penb 

u geT  o  npocTOM Bem;ecTBe, u M ero^ eM  ^ o p M y n y  O 2. f la B a f i ie  pac- 

c m o t p u m  B a s H e fim u e  cBoficTBa ^T0^0 Bem;ecTBa.

Kucaopod b npupode
O rpoM H oe KonunecTBO ra3O oSpa3H oro K u cn o p o ga  cogep - 

k u t c h  b  a T M oc^ ep e , pacTBopeHO b  B ogax  M ope fi u 0KeaH0B. 

K u c n o p o g  H eoS xoguM  BceM k u b h m  opraHu3M aM  gnH  g b x a -  

h u h . Be3 K u cn o p o ga  HeBO3MOSHO S b n o  S b  n on yn aT b  ^Hep^uro 

3a cneT c s u ra H u H  p a 3 n u n H b x  BugoB TonnuBa. H a  ^Tu H y s -  

g b  e s e ro g H O  p a c x o g y e ic H  npuMepHO 2 %  a T M oc^ ep H oro  Kuc- 

n o p o ga .

O T K yga  S ep e icH  K u cn op o g  Ha 3eM ne u n on eM y e r o  Konune- 

c tb o  o cT a e icH  npuMepHO nocTOHHHbM , HecMOTpH Ha TaK ofi pac- 

x o g ?  EguH cTB eH H bM  u c to h h u k o m  K u cn o p o ga  Ha H am efi n n a H e ie  

HBnHroicH 3 en eH b e  p ac ieH u H , npou3BogHm ;ue e r o  n o g  geficTB u- 

eM conH eH H oro c B e ia  b npon,ecce $OTOCHHTe3a  (cm . puc. 7 ). ^ T 0 
oneHb c n o s H b f i  npon ,ecc, b p e3 yn b T a ie  KO Toporo  b 3 en eH b x  na- 

c th x  p a c ie H u fi y rn e K u c n b f i  ra3 u B oga  n o g  ge ficTB ueM  conHen- 

H oro  c B e ia  npeBpam ;aroicH  b rnroKO3y C 6H 12O 6 u K u cn op og . CyM- 

M apHoe ypaBH eH ue peaKn,u fi, n p o ieK a rom ;u x  b n p o ^ c c e  $ o to -  

cuHTe3a, m o k h o  3anucaTb cnegyrom ;uM  oSpa3OM:

cBeT
6C O 2 +  6 H 2O =  C 6H 12O 6 +  6O 2.

C n u T ae icH , h to  npuMepHO o gH y  gecH Tyro  nacTb npou3B ogu- 

M oro  3 eneH bM u  pac ieH u H M u  K u cn op o ga  garoT H a3eM H be p a c ie -  

h u h , a  o c ia n b H b e  geBHTb g e c H T b x  —  p ac ieH u H  Bog M u p oB oro  

oKeaHa.

0 3 oh
K p oM e  K u cn op o ga , cym ;ecTByeT em;e ogHO n p o c io e  Bem;ecTBO, 

M o n eK y n b  K O Toporo  c o c to h t  TonbKO u3 aTOMOB K u cn op oga . 

^T0  B e^ecTB O  H a3 b B ae icH  o3oh. E ro  M on eK yn a  c o g e p s u T  Tpu
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aTOMa K u cn o p o ga  (p u c . 6 1 ), cnegoB a- 

TenbHO, ^ o p M y n a  030Ha —  O 3. O h n p eg - 

c iaB nH eT  coS o fi r a 3 c oneHb p e 3KuM 3a- 

n axoM , H pe3BbnafiH 0  TO K cunH bfi gnH  

Bcex k u b h x  0praHu3M0B.

o

o  o
/

H eS o n b m u e  K onunecTB a 030Ha oS- 

pa3 yro icH  b B 03gyxe  bo  BpeMH rp o 3 b ,
Puc.Puc. 61. Mogenb MoneKynbi

a  T a K s e  b p e3 yn b T a ie  B3auM ogeficTBuH o3oHa
c M o n b  x B o fiH b x  gepeBbeB  c K u cn op o ­

goM . O 30H 0K a3bB aeT  ry S u ien b H o e  ge ficTB u e Ha SaK Tepuu , no- 

^T0M y n ecH o fi B 03gyx  (ocoSeHHO b x b o h h h x  n e c a x ) oSnagaeT  

03g0paB n u B aroquM  geficTB ueM .

B  H eS on bm u x K on u n ecTB ax 030H oS p a 3 ye icH  T a K s e  n pu  pa- 

SoTe K on u p oB a n b H b x  annapaTOB u n a 3 ep H b x  npuH TepoB . ^0 ^T0 - 

M y ucnonb3OBaTb TaKue n p u S o p b  cn egyeT  T0n bK 0 b x o p o m o  npo- 

B e ip u B a eM b x  n o M eq eH u H x .

B  B epxH u x cnoH x a T M o c ^ e p b  3eM nu  (H a B b c o ie  npuMepHO 

3 0 — 40  km ) c y q e c T B y e T  osohogmu caou  (p u c . 6 2 ). O h oSpa3y- 

e icH  u3 K u cn o p o ga  n o g  BO3geficTBueM conH enH oro  u3nyneHuH . 

H e K 0T0p b e  K 0M n0H eH Tb  ^T0^0 u3nyneHuH  r y S u ie n b H b  gnH  Bcex 

k u b h x  0praHu3M0B Ha H am efi n n a H e ie , a  O3OHOBbfi cn o fi no-

Puc. 62. 0 3 ohobhm cnofi 3eMnu

r n o q a e T  ^TU u3nyneH uH . E cn u  

S b  He S b n o  030H0B0r0 cnoH, t o  

s u 3 H b  Ha 3eM ne BpHg nu  S b n a  

S b  BO3MOSHa. HMeHHO ^ 0^T0M y 

b n ocn egH u e  r o g b  y n e H b e  Bcero 

M upa SbroT T peB ory  n o  n oB ogy  

pa3pym eH uH  030H0B0r0 cnoH, 

0Spa30BaHuH b HeM « g b p » .  

n p e g n o n a ra ro T , h to  ^T0 cBH3a- 

h o  c BbSpOcOM B aTM O c^epy u3- 

S bTO H H bx KonunecTB  on p ege - 

n eH H b x  xu M u n ecK u x  B eqecT B .
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Bo3dyx npedcm aeuaem  co6ou CMecb sa3oe, ochobhum u U3 
Kom opux aeuarnmca a3om  N 2 u Kucuopod O 2. n p u  o 6 u h h u x  
ycuoeuax e eo3dyxe 06^eM0M 100 dM3 codepMumca a3om o6-h- 
eMOM 78 dM3 u Kucuopod 06^eM0M 21 dM3.

B  ua6opamopHbx ycuoeuax dun, co6upaHua 3a3oe momho 
ucnoub3oeamb Memod eumecHeHua eodbi u Memod eum ecH e­
Hua eo3dyxa.

Kosda soeopam o Kucuopode KaK o xuMuHecKoM ^ueMeH- 
me, uMernm e eudy  amoM b Kucuopoda 0.

Kosda soeopam o Kucuopode KaK o npocmoM eew^ecmee, nod- 
pa3yMeearnm npocmoe ee^e cm eo , cocmoaw,ee u3 MoueKyu 0 2.

XuM unecKuu ^ueMeHm Kucuopod cyw,ecmeyem e eude  
deyx  n p o c m b x  eew^ecme —  Kucuopoda O2 u o3oHa O 3.

H a  3eMue Kucuopod o6pa3yemca e n p o ^ c c e  fyomocuHme- 
3a e 3eueHbx pacm eH uax nod deucmeueM couHeHHoso ceema.

R l  B o n p o c b i u 3aflaHMA

1. npuBeguTe xuMunecKue $opM ynbi nnTu ra3ooSpa3Hbix npu oSbNHbix 
ycnoBunx Bei^ecTB.

2. KaKue U3 yKa3aHHbix ra30B nerne B03gyxa: yrneKucnbiU ra3, a30T, Kucno­
pog, 030H, MeTaH, yrapHbiU ra3, aMMuaK?

3. KaKue MeTogbi coSupaHun HeSonbmux KonunecTB ra30B b naSopaTopuu 
b h  3HaeTe? B neM pa3nunue ^TUx MeTogoB?

4. yKaxuTe, c noMoi^bro KaKoro MeToga coSupaHun ra30B b naSopaTopHbix 
ycnoBunx moxho  3anonHuTb KonSy KaxgbiM u3 yKa3aHHbix ra30B: Kucno- 
pog, a30T, aMMuaK, yrneKucnbiU ra3.

5. PaccnuTauTe oSbeM Kucnopoga, co gepxa i^e rocn  npu oSbNHbix ycnoBunx 
b KoMHaTe, pa3Mepb KoTopoU cocTaBnnroT 4 m X 4  m X 3  m.

6. fln n  Kaxgoro  yTBepxgeHun yKaxuTe, h to  03HanaeT TepMuH Kucnopog (xu- 
MunecKuu ^neMeHT unu npocToe Bei^ecTBo):

a) MeTannunecKue SannoHbi c KucnopogoM oKpaixieHbi b ronySoU ^BeT;
S) b ^unuHgpe aBToMoSunn cropaeT cMecb SeH3uHa c KucnopogoM]
b) caMbiM pacnpocTpaHeHHHM b 3eMHou Kope nBnneTcn Kucnopog; 
r) npu HarpeBaHuu HeKoTopbix Bei^ecTB moxho nonynuTb Kucnopog; 
g) BnepBbie Kucnopog Sbin nonyneH npu HarpeBaHuu HgO;
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e) anroMocunuKaTbi cogepxaT KpeMHuti, Kucnopog u anroMuHuti; 
x )  b cocTaB caxapa u rnroKo3bi BxoguT Kucnopog;
з) nenoBeK noruSaeT b o tkp h to m  KocMoce 6e3 cKa^aHgpa, noToMy hto 
TaM HeT Kucnopoga;
и) b cocTaB MoneKynbi o3oHa BxoguT Kucnopog.

7. M3 KaKux BeqecTB o6pa3yeTca rnroKo3a b 3eneHbix pacTeHuax b ^po^ec- 
ce $oTocuHTe3a nog geticTBueM conHenHoro cBeTa?

8. KaKyro ponb Ha Hameti nnaHeTe urparoT 3eneHbie pacTeHua? noneMy cne­
gyeT oSeperaTb neca ot yHunToxeHua u 3a6oTuTbca o6 ux pa3BegeHuu?

9. PaccnuTatiTe oTHocuTenbHyro MoneKynapHyro Maccy o3oHa.

§  16 . 0 M 3 M n e c K M e  CBOMCTBa K u c n o p o g a .  

n o n y n e H M e  K u c n o p o g a

fln H  npou3BogcTBa b n p o M b m n e H H b x  M a c m ia S a x  M H orux 

n pogyK T oB  u M a iep u an oB  H eoSxoguM O  S on bm oe KonunecTBO 

K u cn op oga . fln H  ^Tux n,enefi e r o  n onyn aroT  u3 BO 3gyxa, OTge- 

nHH K u cn op o g  o t  o c ia n b H b x  ra3OB c n o M o q b ro  $ u 3 u n ecK u x  Me- 

TogoB . ^ T 0 oneHb c n o s H b f i  T ex H on oru n ecK u fi npon ,ecc, u n on y- 

nuTb H eSonbm ue K onunecTB a K u cn op o ga  b n a S o p a io p u u  TaKuM 

cnocoSoM  HeBO3MOSHO. H o  b n a S o p a io p u u  ^T0 nerKO  m o k h o  cge- 

naTb c n o M o q b ro  x u M u n ecK u x  peaKn,ufi.

0u3unecKue ceoucm ea Kucaopoda
n o  cboum  $u 3u n ecK u M  cBoficTBaM  n p o c io e  B eqecTB O  K u cn o ­

p o g  o th o c u tc h  k  H eM eiannaM . n p u  o S h h h h x  ycn oB u H x oh  Ha- 

x o g u ic H  b ra300Spa3H0M arperaTHOM  c o c to h h u u . K u c n o p o g  He 

uM eeT n,Beia, 3 a n axa  u BKyca. n p u  KOMHaTHofi T eM n ep a iyp e  

M acca K u cn o p o ga  oS'beMOM 1 gM 3 paBHa npuMepHO 1 ,3 3  r.

n p u  T eM n ep a iy p e  H u s e  - 1 8 3  °C  K u cn op o g  n p e B p a q a e ic H  b 

ron yS yro  s u g K o c T b ,  a  n p u  - 2 1 9  °C  ^Ta s u g K o c T b  ciaH O B u icH  

T B ep gb M  BeqecTBO M . ^ T 0 O3HanaeT, h to  T eM n ep a iy p a  KuneHuH 

K u cn o p o ga  paBHa: tKun. =  - 1 8 3  °C , a  T eM n ep a iy p a  nnaBneHuH co- 

c ia B n H e i: tnn. =  - 2 1 9  °C .

K u c n o p o g  M ano pacTBopuM  B Boge.

96 Kucnopog
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npu KoMHaTHoU TeMnepaType (20 °C) b Boge 06teM 0M 1 gM3 pac- 
TBopneTcn oKono 0,043 r Kucnopoga. C noBbimeHueM TeMnepaTy- 

pbi ero pacTBopuMocTb yMeHbmaeTcn. npu 80 °C pacTBopuMocTb Kuc­
nopoga b 3 pa3a MeHbme, a npu 0 °C b 1,5 pa3a 6onbwe, HeM npu 
20 °C. Bot noHeMy, ecnu b aKBapuyM HanuTb TonbKo hto npoKunnHeH- 
Hyro oxnaxgeHHyro Bogy, pbi6bi MoryT noru6HyTb o t HegocTaTKa Kucno­
poga. B xonogHbix ceBepHbix Mopnx o6uTaeT 6onbwe pbi6bi, HeM b Ten- 
nbix roxHbix BogoeMax oTHacTu 6narogapn 6onbweMy KonuHecTBy pac- 
TBopeHHoro b Boge Kucnopoga.

nouyHeHue Kucuopoda e ua6opam opH bx ycuoeuax
B  xHMH^ecKOH ^aS op aT op u u  K u c^ o p o g  MOffiHO n o^ yn aT b  Ha- 

rpeBaHHeM  HeKOTopbix c ^ o k h h x  Bem;ecTB, b cocTaB k o to p m x  

B xogaT  aT oM b  K u cn op oga . K  n u c ^ y  TaKH x Bem;ecTB o th o c u tc h  

nepM aH raH aT K a ^ n a  K M n O 4 —  Bem;ecTBo, K oT op oe  u M eeTca  b 

B am efi goM am H efi an T e^K e  n o g  Ha3BaHueM M a p za ^o eK a .
f l ^ a  no^yneH H H  K u cn op o ga  b cTeK^aH H yro n p oS u p K y  c^ egy eT  

noM ecTHTb H eM H oro n o p o m K a  K M n O 4, 3aKpbiTb ee  n p oS K o fi c ra- 

3ooTB ogH ofi T pyS K o fi u H arpeTb. B  p e 3y^bTaTe  S ygeT  B b ige^aT bca  

ra 3 oo6 p a 3 H b fi K u c^ o p o g  (p u c . 6 3 ):

2 K M n O 4 =  K 2M n O 4 +  M n O 2 +  O 2.

K u c n o p o g  m o k h o  T a K K e  n o^ yn u T b  u3 n ep o K cu g a  B ogop oga  

H 2O 2 —  B e^ ecT B a , K oT op oe  n o^Tu  y  Bcex m o k h o  H afiTu  b g o M a m ­

Hefi an T e^K e  b Buge BogHo- 

ro  pacTB opa n o g  Ha3BaHueM 

nepeKucb eodopoda, 3 %o. f l ^ a  

^TO^o b n p oS u p K y  c H 2O 2 c^e- 

g y e T  goSaBuTb H eSo^bm oe ko- 

^unecTB o o co S o ro  Bem;ecTBa —

K aTa^H 3a T o p a  u 3aKpbiTb npo- 

S u pK y n poS K o fi c ra3ooTB ogH ofi 

T pyS K o fi. f l ^ a  gaH H ofi peaK- 

n,uu K aTa^u3aTopoM  a B ^ a eT ca  Puc. 63. nonyHeHue Kucnopoga u3 KMnO4
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B eqecTB O , $ o p M y n a  KO Toporo  M n O 2 
(p u c . 6 4 ). n p u  ^TOM n poTeK aeT  cnegyro- 

q a a  xu M u n ecK aa  p e a ^ u a :

MnO2
2 H 2O 2 =  2 H 2O +  O 2.

O SpaTuTe BHHMaHue Ha t o ,  h to  hu  

cp egu  u cx o gH b ix  B eqecT B , hu  c p e g u  n p o ­

gyK ToB  peaKn,uu ^ o p M yn b i KaTanu3aTO- 

p a  HeT. E ro  $ o p M y n y  npuHaTO 3anucbi- 

BaTb b ypaBH eH uu p e a ^ u u  H ag 3HaKoM 

paBeHCTBa. g n a  H ero  s e  goS aB n aeTca  

K aTan u 3aTop? n p u  e r o  oTcyTCTBuu npo- 

n,ecc oS pa3OBaHua K u cn op o ga  u 3 H 2O 2 
n pu  k o m h r th h x  y c n o B u a x  n p oT eK a ­

eT oneH b M egneHHo. ^ 0^T0M y g n a  n on yn eH u a  3aM eTH H x Konu- 

HecTB K u cn o p o ga  H eoSxoguM O  M H oro BpeMeHu. O gH aK o ^Ty peaK- 

m o s h o  pe3Ko ycK op u T b  nyTeM  npuSaB neH ua K aTanu3aTopa.

nKaTa^M3aTop —  ^To Be^ecTBo, KOTopoe ycKopaeT xMMMHecKyro 
pea^uro, ho caMO b Hew He pacxogyeTca.

n o c K o n b K y  KonunecTB o K aTanu3aTopa n ocn e  peaKn,uu paB­

Ho e ro  K onu necTB y g o  peaKn,uu ( t . e. oh  b  peaKn,uu He p acxo - 

g y e T c a ),  m m  u He 3anucbiBaeM  e ro  $ o p M y n y  b  ypaBH eH uu pe- 

aKn,uu h u  c p egu  u c x o g H b x  B eq ecT B , h u  c p egu  n pogyK ToB  

peaKn,uu.

E q e  oguH  cnocoS  n on yn eH u a  K u cn op o ga  —  p a 3 n o s e H u e  Bo­

g b  n o g  ge ficTB ueM  n ocT oaH H oro  ^neKTpuHecKO^o ToKa. ^TOT 

npon,ecc H a3bB aeTca  ^^eKTpo^H 30M  Bogb i. n o n y n u T b  K u cn op og  

m o s h o  b n pu S ope , u3oSpaseH H O M  Ha p u cyH K e 6 . n p u  ^TOM n p o ­

TeKaeT c n e g y r o q a a  xu M u n ecK aa  p e a ^ u a :

2H 2O =  2H 2t +  O 2t.

98 KMcnopoA
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Puc. 64. nonyneHue Kucnopoga 
u3 nepoKcuga Bogopoga H20 2
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PeaKuuu pa3uoMeHua
E c^ u  BHuMaTe^bHo nocM oTpeTb  Ha npuBegeH H M e BM m e pe- 

aKD;uu, c n o M o ^ b ro  k o t o p m x  b ^aS opaTopH b ix  y c ^ o B u a x  m o k ­

h o  n o ^ y^ u T b  K u c^ o p o g , to  cTaH oBuTca 3aMeTHMM u x  H eKoTopoe
B U u

^ eB o fi HacTu aTux ypaB H eH ufi n pu cyTcTB yeT  TonbKo 

ogH o  B e^ ecT B o , u oh o  c ^ o K H o e , a b n paB o fi HacTu —  M H oro Be- 

^ e c T B  (gB a  u 6 o ^ ee ), u cp egu  h u x  ecTb KaK  n pocTM e, TaK u c ^ o k -  

HMe. 0K a3M B aeTca , b xu m u u  ecTb M H oro peaKn;u fi T aK oro  Tuna 

u oh u  uMeroT o 6 ^ e e  Ha3BaHue peaK~quu pa3uoMeHua.

nP ea ^uu  pa3noxeHMfl —  ^TO pea^MM, b KOTopbx M3 ogHoro 
cnoxHoro Be^ecTBa o6pa3yeTcn HecKo^bKo HOBbx Be^ecTB 
(npOCTbX MAM c^o^HbX).

n p u  ga^ b H e fim eM  u3yHeHuu x u m u u  m m  no3H aKoM uM ca c 

g p y ru M u  TunaM u xu M u H ecK u x  peaKn;ufi.

H cm opua  om K pbm ua  Kucuopoda
H c T o p u a  oTK pM Tua caM oro  B a K H o ro  g ^ a  H e^oBeKa ra3a  6m - 

^ a  g o ^ r o f i  u 3anyTaH H ofi. BnepB M e o6 o t k p m t u u  K u cn op oga  co- 

o S ^ u ^  b 1774 r . aH r^ u ficK u fi x u m u k  f l K .  n p u c T ^ u ,  no^yH uB- 

m u fi 3t o t  ra3 n pu  H arpeBaH uu B e^ ecT B a  H g O . O gH aK o n p u cT -  

^ u  He n oH a^ , h to  oh  n o^ yH u ^  HoBoe ra3oo6pa3H oe B e^ ecT B o , n 

nocH u Ta^ e ro  pa3HoBugHocTbro B o3 gyxa . E ^ e  paH bm e b 1772  r. 

K u c^ o p o g  6m m  no^yH eH  K . f f i e e ^ e  ( c m . c. 1 0 0 ), h o  c o o S ^ e H u e  

o6 3t o m  6m m o  onyS^uK oB aH o TonbKo b 177 7  r.

f l x o 3 e $  n p u c r n u
(1733— 1804)

AhitiuUckuU xumuk, oguH u3 ocHoBaTeneu xumuu ra- 
30B. B 1774 r. oTKpbm Kucnopog, oTKpbm u onucan 
png gpyrux ra30B. BnepBbie oSHapyxun, hto yrneKuc- 
nbiu ra3 pacTBopneTcn b Boge, npugaBan eu npunTHbiU 
TepnKuu BKyc. r ^ T 0My f lx .  npucTnu cHuTaeTcn otmom 
uHgycTpuu Se3aniKoronbHbix ra3upoBaHHbix HanuTKoB.
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K a p n  B u n b re n b M  W e e n e
(1742— 1786)

UBegcKuM xumuk. OTKpbin Kucnopog He3aBucuMo ot 
f lx ,  npucTnu, onucan cBoficTBa xnopa, cnuTaeTca nep- 
BooTKpbiBaTeneM e ^ e  naTu xuMunecKux ^neMeHTOB. 
nonynun MHoro HeopraHunecKux u opraHunecKux co- 
eguHeHuM, b tom nucne ^nu^epuH, pa3nunHbie Kucno- 
Tb, coeguHeHua Map^aH^a. floKa3an, nTo Bo3gyx npeg- 
cTaBnaeT co6ofi cMecb ra3oB.

npaB unbH oe npegcTaBneHue o tom , hto Kucnopog ecTb 
HacTb BO3gyxa «Hau6onee npu ro gH aa  g n a  g b x a H u a » , gan  Be- 
nuK ufi $paHu,y30KHH xum uk  A . ^aB ya3be. Oh T aK se  n p u m en  
k 3aKnroHeHuro, hto ropeH ue npoucxoguT  TonbKO n p u  HanuHuu 
b BO3gyxe K ucnopoga. ^aB ya3be n p e g n o n a ra n , hto Kucnopog mo- 
s e T  SbTb nonyHeH u3 pa3nuH H bx SuH apH bx coeguHeHufi.

n p o u c x o s g e H u e  Ha3BaHua «K u c n o p o g »  cBa3aHO c o6pa3o- 
BaHueM K ucnoT  n p u  pacTBopeH uu b B oge H eK O T opb x  coegu H e- 
H u fi, c o g e p s a q u x  aTOM b ^T0^0 xu M u H ecK oro  ^neMeHTa. A .  ^ a -  
Bya3be cHuTan, h to  K u cn op o g  —  ^T0 oSa3aTenbH aa cocTaBH aa 
HacTb B cex K ucn oT , h to  oh  «poMdaem»  K u c n o T b . H to S m  n og- 

HepKHyTb ^T0, A .  ^ aB ya3 b e  b 1779  r . Ha3Ban ^T0T ra3  «poMdam- 
w u m  Kucaom u»,  u n u  coK p aqeH H O  —  KH C^opogoM .

n p o c m o e  eew^ecmeo Kucaopod 0 2 e aadopamopuu m o m - 
ho noaynumb nymeM naspeeanua neK om opux ca o M n u x  ee- 
w,ecme, codepMaw,ux amoM u Kucaopoda.

Eoabmue Koaunecmea Kucaopoda daa n p o M u m a en n u x  ^e- 
aeu noaynam m  u3 eo3dyxa.

K am aau3am op  —  ^mo eew^ecmeo, Komopoe ycKopaem xu- 
MunecKym p e a ^ u m ,  no caMo e neu ne pacxodyemca.

P e a ^ u u  pa3aoM enua  —  ^mo p e a ^ u u ,  e K om opux u3 
odnoso caoMnoso eew,ecmea o6pa3yemca necKoabKo n o e u x  ee- 
w,ecme (n p o c m u x  uau  ca o M n u x) .
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B B o n p o c b i m 3agaHMA

1. noHeMy Kucnopog urpaeT oHeHb BaxHyro ponb gnn SonbmuHcTBa xuBbix 
0praHu3M0B Ha Haweu nnaHeTe?

2. M3 Hero nonyHaroT Kucnopog b npoMbiwneHHbix MacmTaSax?
3. npuBeguTe $opMynbi gByx Bei^ecTB, u3 KoTopbix b naSopaTopHbix ycno ­

Bunx moxho  nonyHuTb Kucnopog.
4. KaKue Bei^ecTBa Ha3biBaroTcn KaTanu3aTopaMu? npuBeguTe npuMep xu- 

MuHecKou p e a ^ u u , npoTeKaroi^eu c yHacTueM KaTanu3aTopa.
5. KpoMe yKa3aHHbix b n a p a rp a ^e  Bei^ecTB, Kucnopog TaKxe moxho nony- 

HuTb npu HarpeBaHuu SepToneToBou conu KClO3 b npucyTcTBuu M nO2 
(KaK KaTanu3aTopa). npu  ^T0M ogHuM u3 npogyKToB p e a ^ u u  nBnneTcn 
Be^ecTBo c ^opM ynou KCl. CocTaBbTe ypaBHeHue ^T0u p e a ^ u u .

6. K KaKoMy Tuny oTHocnTcn u3BecTHbie BaM p e a ^ u u  nonyHeHun Kucnopo­
ga u3 cnoxH bx Be^ecTB (KM nO4, H2O2)?

7. npuBeguTe ypaBHeHue xuMuHecKou p e a ^ u u , c noMoi^bro KoTopou 
f l x .  npucTnu BnepBbie nonyHun Kucnopog.

O3HaK0MbTecb c gpyruMu MeTogaMu nonyHeHun Kucnopoga b naSopaTopuu, 
a TaKxe c MeTOflOM ero npoMbiLU/iem-ioro np0U3B0,qcTBa.

§  17 . X M M M H ecK M e c B o u c T B a  K M c r o p o g a

f l ^ a  noH uM aH ua npon,eccoB, n p o u cx o ga m ;u x  c yH acTueM  Kuc- 

^ o p o g a , B aK H o  3HaTb, b K aK ue xuM uH ecK u e peaKn,uu BcTynaeT 

K u cn op o g  u h to  n p u  ^TOM oS pa3yeT ca , t .  e. 3HaTb e ro  xuMuHe­
cKue ceoucmea.

K u c n o p o g  aB ^ aeT ca  xuM uH ecK u  aKTuBHMM Bem;ecTBOM. O h  

p ea ru p yeT  co  M HoruM u npocTM M u u c^ o k h m m u  Bem;ecTBaMu. 

O gH u u3 h u x  B3auM ogeficTByroT c K u c^ op ogoM  n p u  KOMHaTHOfi 

T eM n epaType, a  g p y ru e  —  n p u  HarpeBaH uu.

B3auModeucmeue c npocm uM u eemecmeaMu
OgHuM  u3 n p ocT M x  Bem;ecTB, c k o t o p m m  B3auM ogeficTByeT 

K u cn op o g , H B ^aeTca B ogop og . ^TOT npon,ecc on u cM B aeTca  c^e- 

gyrom ;uM ypaBHeHueM :

2 H 2 +  O 2 =  2 H 2O.
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Puc. 65. ropeHue b Kucnopoge

K a K  c ^ e g y e T  H3 ^T0^0 ypaB H eH ua, n pogyK T oM  xu M u n ecK o fi 

peaKn,uu K u cn op o ga  u B o go p og a  HB^aeTcH B oga  H 2O. 0 6  ocoSeH- 

h o c th x  n poTeK aH u a ^TOH p e a ^ u u  b h  y 3HaeTe n pu  u 3yneH uu  

xu M H ^ ecK u x  c b o h c tb  B o go p oga  (§  2 1 ).

E c^ u  b  K o^ S y  c K u c^ op ogoM  BHecTu ^ o ^ e ^ K y  c roparn ;efi 

c ep o fi,  to  c ep a  BcnbixuBaeT c o6pa3oBaHueM  a p K o ro  n^aM e- 

h u  u SbicTpo c rop a eT  (p u c . 6 5 ). npoTeK arom ;yro  n p u  ^TOM xu - 

M unecK yro  peaKn,uro m o ^ h o  on u caTb  c^egyrom ;uM  ypaBHeHueM :

S +  O 2 =  S O 2.

B  p e 3y^bTaTe  peaKn,uu o 6p a 3y e T c a  Bem;ecTBo S O 2, K oTopoe 

H a3H BaeTca cep n uc m u u  ^a3. 0 h  uM eeT pe3K u fi 3 an ax , k o to p h ih  

b h  om;ym;aeTe n p u  3a ^ u ra H u u  oSh ihhoh  cnuH Ku. ^TO roB opuT  o 

to m , h to  b cocTaB ro^oB K u  cn u ^K u  B xogu T  cep a , n pu  rop eH u n  

K oT op o fi u o6 p a3 yeT ca  cepH ucTb ifi ra3.

E c^ u  b K o^ S y  c K u c^ op ogoM  BHecTu T^erom ;ufi y ro ^ e K , co- 

c t o h ^ u h  b och obh om  u 3 y r ^ e p o g a ,  t o  oh  p a cK a ^ a eT ca  u ap K o  

cBeTuTca (cm . pu c. 6 5 ). npoTeK arom ;yro  xu M u n ecK yro  p e a ^ u r o  

m o ^ h o  npegcTaB uTb  c^egyrom ;uM  ypaBHeHueM :

C +  O 2 =  C O 2.
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n pogyK T O M  p e a ^ u u  aB n aeT ca  y rn e K u c n b f i  ra3 C O 2, c k o t o - 

p b M  B b  y s e  3HaKOMb. floK a3 aT b  e ro  0Spa30BaHue m o s h o , goSa- 

b u b  b  K on S y  HeM H oro u3BecTKOBOfi B o g b . n o a B n eH u e  noM yTHe- 

H ua cBugeTenbcTByeT  o  n pu cyTcTB uu  C O 2 b  KonSe.

B o3 ropaH u e y ro n b K a  m o s h o  ucnonb3OBaTb, h t o Sm  OTnuHaTb 

K u cn op o g  o t  g p y r u x  ra3OB. E cn u  b  c o c y g  (K on S y , n p oS u p K y ) 

c ra3OM BHecTu T n e ro q u fi  y ro n e K  u oh  B cn b xH eT , ^T0 yK a3bB a- 

eT Ha HanuHue b  c o c y g e  K u cn op oga .

K p oM e  HeM eTannoB, c K u cn op ogoM  p ea ru p yroT  u M H orue Me- 

T a n n b .

BH eceM  b  K on S y c K u cn op ogoM  pacKaneH H yro cn u pan b  u3 

TOHKOH cTanbH ofi npoB on oK u , c o c T o a q e f i  b  o c h o b h o m  u3 s e n e -  

3a. n p o B o n o K a  HaHuHaeT a p K o  cBeTuTbca u pa3SpacbB aTb  b  pa3- 

H b e  cT o p oH b  p acK an eH H b e  u c K p b , KaK  n pu  rop eH u u  SeHranb- 

c K o ro  o rH a  ( c m . pu c. 6 5 ). n p u  ^T0M npoTeK aeT  c n e g y r o q a a  xu - 

M uH ecKaa p e a ^ u a :

3 F e  +  2 O 2 =  F e 3O 4.

B  pe3ynbTaTe peaKn,uu oS pa3yeT ca  Meae3naa oKaauna  cocTa- 

Ba F e 3O 4. E e  m o s h o  paccM aTpuBaTb KaK  cM ecb g B y x  coegu H eH u fi 

s e n e 3 a  —  F eO  u F e 2O 3.

Pea^u ro  xene3a c KucnopogoM ucnonb3yroT gna «pe3Ku» cTanb- 
Hbx u3flenuM. flna ^T0̂ 0 onpegeneHHbiM ynacToK geTanu cHanana 

cnegyeT HarpeTb c noMoqbro KucnopogHo-ra3oBoM ropenKu. 3aTeM He- 
o6xoguMo HanpaBuTb Ha HarpeToe MecTo cTpyro nucToro Kucnopoga. 
HarpeToe go  BbicoKoM TeMnepaTypb xene3o BcTynaeT b xuMunecKyro 
pea^uro c KucnopogoM u npeBpa^aeTca b pbxnyro oKanuHy. TaK mox- 
ho pa3pe3aTb ToncTbe xene3Hbie geTanu.

P e a ^ u u  coedunenua
B b  y s e  3HaeTe, h to  peaKn,uu, b  x o g e  K O T op b x  u3 o gH oro  

u c x o g H o ro  B eq ecT B a  oSpa3yroTca HecKonbKO h o b m x , o t h o - 

ca T ca  k  peaKn,uaM  p a 3 n o s e H u a . C efiH ac b m  n03HaK0M uTecb
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c peaKD,uaMu H oBoro Tuna. f l ^ a  H an a^a BHuMaTe^bHo nocM oT- 

puTe Ha ypaB H eH ua T aK u x  peaKn,ufi:

2 B a  +  O 2 =  2B aO ;

4 N O 2 +  O 2 +  2 H 2O =  4 H N O 3.

H eM  ^ e  ^Tu peaKn,uu c x o ^ u  M e ^ g y  coS o fi?  n paB u ^bH o! 

B  ^eB o fi HacTu K a ^ g o r o  u3 ^Tux ypaBH eH ufi 3anucaH H  $ o p M y ^ n  

H ecK o^bK u x  B e^ ecT B  (n p o c T H x  u ^ u  c ^ o k h h x ) ,  a  b n paB o fi —  

$ o p M y ^ a  To^bK o  o gH o ro , c ^ o ^ H o r o  Bem;ecTBa. T a K u e  peaKn,uu, 

b x o g e  k o to p m x  gB a u ^ u  S o^ bm e u cx o gH b ix  Bem;ecTB coegu H a- 

roTca b ogH o  HoBoe, oTH ocaTca  k  p e a ^ u a M  coedunenua.

nP ea ^uu  coeflMHeHM^ —  ^T0 pea^uu , b pe3y^bTaTe KOTopbix 
M3 HeOKO^bKMX Be^eCTB (npOCTbX MAM C^OlHbX) 06pa3yeT0fl 
TOflbKO OflHO HOBOe, CflOKHOe Be^eCTBO.

B3auModeucmeue co cmomhumu eemecmeaMu
K u c n o p o g  BcTynaeT b  xuM uH ecK u e p e a ^ u u  co  M HoruM u 

caoffiH H M H  Bem;ecTBaMu, H anpuM ep c MeTaHoM C H 4 u cepoB ogo- 

pogoM  H 2S:

C H 4 +  2 O 2 =  C O 2 +  2 H 2O;

2 H 2S +  3 O 2 =  2 S O 2 +  2 H 2O.

OgHuM  u3 n pogyK T oB  ^Tux p e a ^ u f i  a B ^ a eT ca  Boga. K poM e 

H ee, o6pa3yroTca y ^ e  u3BecTHbie BaM cepH ucTb ifi ra3  S O 2 u y r^ e -  

K u c ^ H fi ra3 C O 2.

Be3 K u cn o p o ga  H eB o3M o^H a ^ u 3 H b  k u b h x  opraHu3M oB. H c- 

to h h u k o m  ^Hep^uu g ^ a  oS ecn en eH u a u x  ^u 3 H egeaTe^ b H ocT H  

aB ^aroTca  n p o ^ c c n  K^em0HH030 duxaH ua.  B a ^ H e f im u fi  u3 

h u x  —  p e a ^ u a  K u cn op o ga  c r^ roK o3o fi C 6H 12O 6:

C 6H 12O 6 +  6 O 2 =  6 C O 2 +  6 H 20 .

K u c n o p o g , H eoS xogu M H fi g ^ a  ^Tofi peaKn,uu, ^ u B b ie  op ra - 

h u 3m h  n o^yn aroT  u3 B o3gyxa .
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npuM en en u e  Kucaopoda
K u c n o p o g  H axogu T  m u p o K o e  npaKTH H ecKoe npuM eH eH ue 

(p u c . 6 6 ).  B  npoM H m neH H ocTH  e ro  u cn on b 3yroT n p u  BbinnaBKe 

cTanu , g n a  pe3Ku  u  cBapKu M eTannoB, g n a  n onyH eH u a M H orux 

xuM H H eoKH x coegu H eH u fi.

K u c n o p o g , H a x o g a q u f ic a  b cnen;uanbH bix SannoH ax, uc- 

nonb3yroT  g n a  gb ix a H u a  b SKOTpeManbHbix y cn o B u a x  KOOMOHaB- 

tm , BoeHHMe neTHHKH, n o s a p H M e , B ogon a3M. O h  n pu M eH aeTca  

T a K s e  b Megun;uHe g n a  n o g g e p s a H u a  gM x a H u a  b Buge TaK Ha- 

3biBaeM bix «K u cn o p o gH M x  n o g y m e K » ,  K u cn op ogH b ix  KO KTefinefi 

u  BaHH.

^ H flK H H  K u cn op o g  u cn on b 3 yeT ca  KaK  KOMnoHeHT HeKOTO- 

p b ix  B3pMBHaTMx cM ecefi.

Puc. 66. npuMeHeHue Kucnopoga
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Kucuopod aeuaem ca xuMuuecKu aKmueHUM ee^ecm eoM . 
Oh ecm yn a em  e p e a ^ u u  co MHoMecmeoM n p o c m u x  u cuom- 
h u x  e e ^e cm e .

P e a ^ u u  coeduHeHua —  ^mo p e a ^ u u ,  e K om opux u3 He- 
cKoubKux e e ^ e c m e  (n p o c m u x  uuu  c u o m h u x )  o6pa3yemca  
moubKo odHo e e ^ e c m e o  (cuoMHoe).

P e a ^ u a  3uwko3u  c KucuopodoM aeuaem ca odHuM u3 
ucmouHuKoe ^Hep^uu dua M u e u x  opsaHu3Moe.

B O n p O C b  m 3aflaHMA

1. npuBeguTe Ha3BaHun Tpex npocTbix Bei^ecTB, c KOTopbiMU B3auMogeM- 
cTByeT Kucnopog. 3anuw uTe ypaBHeHun p e a ^ u f i  M exgy KucnopogoM u 
^TUMU Be^ecTBaMu.

2. K KaKoMy Tuny oTHocnTcn peaK4uu Kucnopoga c npocTbiMu Bei^ecT- 
BaMu?

3. npu  HegocTaToHHoM KonuHecTBe Kucnopoga MeTaH MoxeT BcTynaTb b pe- 
aK4uro c KucnopogoM c oSpa3oBaHueM He yrneKucnoro ra3a CO 2, a yrap- 
Horo ra3a CO. npuBeguTe ypaBHeHue ^Tofi xuMuHecKoM p e a ^ u u .

4. KaK moxho  ^Kc^epuMeHTanbH0 goKa3aTb, hto KonSa 3anonHeHa HucTbiM 
KucnopogoM?

5. PaccnuTaMTe MaccoByro gonro Kucnopoga b Bei^ecTBax: Fe2O3, Fe3O 4,
SO2, P 2O 5.

6. HanuwuTe ypaBHeHue peaK4uu nonyHeHun cnoxH oro Bei^ecTBa Fe2O3 
u3 npocTbix Be^ecTB.

7. noneMy npu BbinonHeHuu TnxenoM $u3uHecKofi paSoTbi gbixaHue Heno- 
BeKa cTaHoBuTcn Sonee HacTbiM u rnySoKuM?

8. P e a ^ u n , KoTopan nBnneTcn ogHuM u3 uctohhukob ^Hep^uu gnn x u B b x  
opraHu3MoB, nBnneTcn oSpaTHoM y x e  u3BecTHoM BaM peaK4uu, npoTeKa- 
roi^efi b 3eneHbx pacTeHunx Ha conHeHHoM cBeTy. KaK Ha3bBaeTcn ^Ta 
p e a ^ u n ?  npuBeguTe xuMuHecKoe ypaBHeHue ^ToM peaK4uu.

§  18 . PeaK U M M  rO peH M A

M H oru e  peaKn,uu K u cn o p o ga  c n pocTH M u  u c^ o k h h m u  Bem;e- 

cTBaMu uMeroT o gH y  xapaK TepH yro  ocoSeH H ocTb, K oT op aa  no3Bo- 

^ a e T  oTH ecTu u x  k  peaKn,uaM  rop eH u a .

106 KUCflOpOfl
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P e a ^ u u  sopenua
O S q u M  g n a  paccM O TpeH H bx HaMu peaKn,u fi K u cn op o ga  

c n p o cT b M u  u c n o s H b M u  B eqecT B aM u  aB n a eT ca  t o , h to  n pu  

u x  n poTeK aH uu  oSm h h o  B b g e n a e T c a  M H oro cBeTa u Tenno- 

T b . HMeHHO TaK B3auM ogeficTByroT c K u cn op ogoM  M H orue Be- 

q e cT B a .

PaccM O TpeH H be B b m e  peaKn,uu n p o c T b x  B eq ecT B  c e p b ,  

y rn e p o g a , s e n e 3 a ,  M eTaHa u c ep o B o go p o ga  c K u cn op ogoM  aBna- 

roTca p e a ^ u a M u  sopenua.

nPea^uaMM ropeHua Ha3biBawTca XMMunecKue pea ^uu , npo- 
TeKaw^we c BbigeneHMeM 6onbmoro KonunecTBa TennoTb u 
cBeTa.

K a K  B b  y s e  3HaeTe, KpoM e n p o c T b x  B eqecT B , c K u cn op o ­

goM  M oryT  pearu poB aTb  u caoM nue eew,ecmea, H anpuM ep Me- 

TaH C H 4. ^ T 0 O3HaHaeT, h to  rop eT b  b K u cn op o ge  M oryT  u c n o s -  

H b e  B eqecT B a .

B  p e 3ynbTaTe peaKn,uu rop eH u a  MeTaHa B b gen a eT ca  Sonbm oe 

KonuHecTBO T en n o T b . B o t  noH eM y k o  M HoruM  goM aM  nogB egeH  

n p u p o g H b fi ra3 , ochobhm m  K 0M n0HeHT0M K O Toporo  aB n aeT ca  

MeTaH. T en n o T a , B b g e n a r o q a a c a  n pu  e ro  rop eH u u , u cnonb3y- 

eTca  g n a  npuroTO B neH ua n u q u ,  oS orpeB a  s u n u q ,  B bpaS oTK u  

^Hep^uu u g p y r u x  n,enefi.

HeKoTopbe xuMunecKue pea^u u  npoTeKaroT oneHb 6bicTpo. TaKue 
p ea^u u  Ha3bBaroTca B3pbiBHbiMu unu npocTo B3pbBaMu. 

HanpuMep, B3auMogeMcTBue Kucnopoga c BogopogoM MoxeT npoTe- 
KaTb B $opM e B3pbBa.

B e q e c T B a  M oryT  rop eT b  He TonbKO b K u cn op o ge , h o  u b g p y ­

ru x  r a 3ax . OS ^Tux npon ,eccax  bm y 3HaeTe n p u  ganbH efim eM  

u3yH eH uu xum uu .
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ropenue  eem ecm e e eo3dyxe u e Kucaopode
B b  y s e  3HaeTe, h to  b cocTaB  o K p y s a r o q e r o  Hac BO3gyxa 

B xogu T  K u cn op og . ^ 0^T0M y M H orue B eq ecT B a  ro p a T  He TonbKO 

b h u c tom  K u cn op o ge , h o  u b BO3gyxe.

ro p eH u e  b BO 3gyxe n poTeK aeT  H a q e  B cero  ro p a 3 go  M egneH- 

H ee, HeM b h u c tom  K u cn op oge . n p o u c x o g u T  ^T0 noTOM y, h to  b

BO 3gyxe n u m b  — HacTb n o  oS ^ eM y  n p u x o g u T c a  Ha K u cn op og . B o t
5

noH eM y, ecn u  yM eH bm uTb g o c T y n  BO 3gyxa k  r o p a q e M y  npegM e- 

T y  (a  cnegoBaTenbHO, yM eH bm uTb g o c T y n  K u cn o p o ga ), rop eH u e 

3 aM egn aeT ca  un u  n p e K p a q a e T c a . O Tcroga noHaTHO, noH eM y g n a  

T ym eH u a  3 a ro p eB m ero ca  n pegM eTa  Ha H ero  cn egy eT  HaSpocuTb, 

H anpuM ep, o g e a n o  un u  nnoTH yro TKaHb.

npu noxapax gna TymeHua ropa^ux 
npegMeToB nacTo ucnonb3yroT neHy. 

OHa o6BonaKuBaeT ropa^utf npegMeT u 
npeKpa^aeT gocTyn k HeMy Kucnopoga. ro ­
peHue cHanana 3aMegnaeTca, a 3aTeM npe- 
Kpa^aeTca coBceM.

H eK O T o p b e  B eq ecT B a , S b c T p o  c r o p a r o q u e  b  K u cn op oge , 

b  BO 3gyxe He ro p a T  B O oS qe. T a K , ecn u  H arpeTb  s en e 3 H y ro  npo- 

B on oK y Ha BO 3gyxe g a s e  g o  S en oro  K an eH u a, OHa Bce paBHo He 

cTaHeT rop eT b , T o rg a  KaK b  h u c t o m  K u cn op o ge  OHa S b c T p o  cro - 

paeT  c 0Spa30BaHueM p a cK a n eH H b x  ucKp.

ropenue  KaK ucmonnuK ^Hep^uu
n p o n ,e c c b  ro p eH u a  u3gaBHa u cn on b3yroTca  g n a  ygoBneTBO- 

p eH u a  H y s g  HenoBeKa b ^Hep^uu u Tenne. TonnuBO  —  ^T0 Be- 

qecTB O , KOTopoe rop u T  c B b gen eH u eM  Ten n oB ofi ^Hep^uu. n o  

arperaTH O M y cocToaH uro TonnuBO SbB aeT  meepduM, MudKuM u 
3a3oo6pa3nuM. 3 a n a c b  TonnuBa M oryT  S b T b  eo3o6noeaaeMUMu 
(gp eB ecu H a ) u neeo3o6noeaaeMUMu (y r o n b , T o p $ , H e$Tb ).
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^ p eB ecH H a . K a K  Ton ^u B o dpeeecuHa u cn o^ b 3 yeT ca  npeuM y- 

^ ecT B eH H o Ha S h to b o m  ypoBH e. OcHoBHaa ee  M acca npuM eH aeT- 

c a  KaK cTp ou T e^b H H fi M aTepua^ , a  T a K ^ e  u geT  Ha xuM u n ecK yro  

n epepaS oTK y.

T o p $ .  B  B e ^ a p y c u  B a ^ H o e  3HaneHue g ^ a  S h to b o t o  oTon ^e- 

H ua u paSoTH  H eS o^b m u x  n p e g n p u a T u fi uM eeT mopfy (p u c . 6 7 ). 

^TO Ton^u B o, K oT op oe  oS pa3yeT ca  Se3 g o c T y n a  B o 3 gyxa  Ha hu- 

3 h h h h x  S o^ oT a x  u3o M xa  c ^ a rH yM a  u g p y r o f i  pacTuTe^bH ocTu . 

E c^ u  T o p $  cnpeccoB aTb  c y ro ^ b H o fi K p o m K o fi, t o  n o^ yn aroT ca  

T o p ^ o y ro ^ b H H e  Spu K eTH , K oT op H e  T a K ^ e  c ^ y ^ a T  Ton^uBoM .

KaM eH H Bift h  6ypM H  yro^ B . ysoub  (p u c . 68 )  a B ^ a eT ca  gpeB- 

H efim uM  u c to h h u k o m  ^Hep^uu, c k o to p h m  3HaKoM o ne^oBene- 

c tb o . O h  n pegcTaB ^aeT  coS o fi n o^e3H oe u cK on aeM oe, K oTopoe 

oSpa3oBH Ba^ocb  u3 pacTu Te^b H oro  M aTepu a^a  Ha n p o T a ^ e H u u  

M H oru x  m u ^ u o h o b  ^eT . n ep B oH an a^bH o  pacTuTe^bH bie ocTaT- 

k u  (b  tom  q u c^ e  u gp eB ecu H a ) n o g  ge ficTB ueM  M uK poopraH u3- 

mob npeBpam ;a^ucb b T o p $ , T o p $  —  b S yp b ifi y r o ^ b , a  S ypb ifi 

y r o ^ b  —  b KaM eH H H fi. OcHoBHaa M acca y r ^ a  c o c t o u t  u3 y r^ e p o -  

g a  u o p raH u n ecK u x  coegu H eH u fi. K aM eH H H fi u Sypbra  y r o ^ b  go - 

SHBaroT u3 3eM Hofi K op H . C y^ ecT B y ro T  gBa o c h o b h h x  cn ocoSa  

goSbrau  y r ^ a :  b y ro ^ b H H x  m a x T a x  u b y ro ^ b H H x  pa3pe3ax  (o t -  

k p h th m  cnocoSoM ). n e p B H fi cnocoS  goS bm u  u cn o^ b 3 yeT ca , ec^H

Puc. 67. flofibiHa Top^a Puc. 68. floSbHa yrnn oTKpbTbM cnocoSoM
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y ro n b H b e  n n a c T b  p acn on a ra roT ca  ganeKO  o t  noB epxH ocTu  3eM- 

n u  (H a  S on b m o fi rn yS u H e ), a  B Topofi —  ecn u  n n a c T b  3aneraroT  

HeganeKO o t  noB epxH ocTu . rn y S u H a  H eK O T opb x  m a xT  g n a  go - 

Smhu y r n a  n p eB b m a eT  1000  m. floS b B aroT  K aM eH H b fi u S y p b f i  

y ro n b  g n a  T o ro , h toS m , c s u r a a  u x  Ha BO3g y x e ,  nonyH uTb  Sonb- 

m o e  KonuHecTBO TennoB ofi ^Hep^uu (H acTb ee  n p eB p a q a ro T  ga- 

n ee  b g p y ru e  B u g b  ^H ep^uu, H anpuM ep ^neK TpuH ecK yro ). K poM e 

T o ro , H eSonbm yro HacTb go S b B a eM o ro  KaM eH H oro u S y p o ro  y rn a  

ucnonb3yroT  g n a  n onyH eH u a noHTu H u cToro  y rn e p o g a  —  KOKca 

(H eoS x o gu M o ro  g n a  B bn naB K u  cT an u ), a  T a K s e  u3BneHeHua 
H eK O T opb x  op raH u H ecK u x  B eqecT B .

H e ^ T B . H c to h h u k  c a M b x  pa3H 00Spa3H bx s u g K u x  BugoB to -  

nnuBa Ha 3eM n e —  nefymb (p u c . 6 9 ). n p u  ee  n epepaS oTK e no- 

nyHaroT TaK ue B a s H b e  B u g b  rop roH ero , KaK  SeH3uH, K epocuH , 

n u rp ou H , Ma3yT. ^ T u  B u g b  TonnuB a u cn on b3yroTca  b aBTOMO- 
S u n a x  u T paK T opax , p eaK T u B H b x  aBuan,uoHHbix gB u ra T en a x , a 

T a K s e  Ha T en n o B b x  ^ n eK T pocTaH ^u ax  u cu cTeM ax  oSecneH eH ua 

TennoM  s u n b a  u n p egn p u a T u fi.

n p u p o g H M H  ra 3  npuMepHO Ha 90  %  c o c to u t  u 3 Memana  C H 4. 

H c n o n b 3OBaTb e ro  b KaHecTBe TonnuB a cTanu  TonbKO b X X  b. 

C e ro gH a  H am a s u 3Hb H eM bcn u M a Se3 r a 3onpoB ogoB  (p u c . 7 0 ), 

g o c T a B n a ro q u x  «r o n y S o e  T0nnuB 0 »  b H am u K B ap T u p b , Ha T ^ ^ ,  

n p o M b m n e H H b e  n p egn p u a T u a .

110 KMcnopofl

Puc. 69. flofibina He^TU Puc. 70. yKnagKa ra3onpoBoga
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OxpaHa amMoc&epu
B  pe3y^bTaTe geaT e^ b - 

h o c t u  n e^oB eK a  n p o u cx o - 

gu T  3arpa3H eH ue aTMO- 

c ^ e p H  caM H M u pa3^u^H H - 

m u  B e^ecT B aM u , M H orue 

u3 k o t o p h x  on acH H  g ^ a  

ne^oB eK a , ^ u b o t h h x  u 
p acTu Te^b H H x  opraH u3- 

m o b . H3M eH eH ue cocTaBa 

a T M oc^ ep H  n pu B ogu T  k  

oc^aS^eH u ro  3gopoB ba Ha- 

c e^ eH u a , cH u ^ eH u ro  npo- 

g o ^ ^ u T e ^ b H o c T u  ^ u 3h u , pacnpocTpaH eH uro p a s^ u ^ H H x  3aSo^e- 

BaHufi. ^TO ocoSeH H o 3aMeTHo b  S o ^ b m u x  r o p o g a x ,  r g e  aTM oc^e- 
p a  3 arp a3 H aeTca  ra3OBHMu BH SpocaM u n p oM H m aeH H H x  n peg- 

n p u a T u fi u aBTOM oSu^bHoro TpaH cnopTa.

B  cocTaB noHTu B cex  Tpagun ,uoH H H x BugoB Ton^u B a bxo- 

g a T  caM H e pa3^unH bie Bem;ecTBa, n pu  cropaH u u  k o t o p h x  oSpa- 
3yroTca He TO^bKO C 0 2 u H 20 . n p u  H eno^H oM  cropaH u u  Ton^u - 

Ba M o ^ e T  B H ge^ a T b ca  BecbM a a goB u T H fi ysapH uu 3a3 CO . TaK - 

^ e  oneHb H eS ^aron pu aT H H  g ^ a  ne^OBeKa n p o gy K T H  c rop a H u a  

coegu H eH u fi, c o g e p ^ a m ;u x  aToM H  cep H  u a3oTa, k o to p h m u  

aB ^aroTca  S O 2, N O  u N O 2.

H a  c ^ u ra H u e  Ton ^u B a n oT p eS ^ a eT ca  orpoM H oe KO^unecTBO 

K u cn op o ga . T a K  3a 1 h  n o ^ eT a  peaKTuB H H fi caM o^eT  (p u c . 71 ) 

n oT p eS ^aeT  K o^u necTB o K u cn op o ga , BbipaSaTH BaeM oe 1 r a  ^ e ca  

3a M e c a ^

H au S o^ee  He6.^a^o^pHaTHbIMH ^oc.^egcTBHaMH c ^ u ra H u a  t o - 

n^u B a  aB ^aroTca  cM or, Kuc^OTHbie g o ^ g u  u napH uK oB H fi ^ $ $ eK T .

C M or —  ^TO TyMaH, cM em aH H H fi c n ^ M tro , c a ^ e f i  (p u c . 72, 

c. 1 12 ) u c o g ep ^ a m ;u fi n p ogyK T H  B3auM ogeficTBua OKcugoB cepH  

u a3OTa c B ogo fi. n o n a g a a  b  ^ e rK u e  ne^OBeKa, cM or oKa3HBaeT
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Puc. 72. CMor Hag ropogoM

p a 3 p ym H T e^ tH oe  gen cTB u e Ha tk & h h  u M om eT npu B oguTb  k  o^eHb 
Cepte3HM M  3a6o^eBaHHHM, B TOM ^HC^e U OHKO^OrH^eCKHM.

KHC^OTHMe g o ^ g H .  B  n o c^ egH u e  g e ca T u ^ e T u a  b p a 3Hbix Me- 

CTax n^aH eTM  H aS^rogaroTca K u c^o m n u e  domdu. f lo m g e B a a  bo- 

g a  b ^TOM c ^ y ^ a e  S o^ ee  K u c^ a a , qeM  oSbraHaa, t .  k . b Hen co- 

g e p m a T ca  Bem;ecTBa, Ha3H BaeM H e Kuc^oTaM H . O h h  oSpa3yroTca 
n p u  B3aHM ogencTBHH H eK oTopb ix  coeguH eH H H  cep H  u a3oTa (S O 2 
u N O 2) c napaM H B ogH . B t in a g e H u e  k h c ^ o th h x  g o m g e n  npuBo-

gHT K nOBblHieHHIO KHCJIOTHO- 
c tu  n o^B H , ^ t o  o T p u ^ T e ^ b -  
h o  B ^u aeT  Ha pacTuTe^bH bie u 

m uBoTH H e op raH u 3MH. K u c - 
^oTH bie g o m g u , KaK  u cM or, 

oKa3MBaroT H eraTuBH oe B^ua- 

Hue Ha ^KO^o^Hro H am en  n^a- 
HeTH , n pu B ogaT  k  p a3 pym e- 

h u k  a p x u T eK T yp H H x  naM aT- 

Puc. 73. nocnegcTBua KucnoTHbix goxgeM h u k o b  cTapu H H  (p u c . 73 ).
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napHHKOBM H ^ $ $ e K T  —  n o B b m eH u e  T eM n ep a T yp b  BO 3gyxa 
b h u s h u x  c n o a x  a T M o c ^ e p b . ^ T 0 aB neH ue BO3HuKaeT 3a cHeT 

H aK onneH ua b a T M oc^ ep e  H eK O T opb x  ra3OB, H a3 b B a eM b x  nap- 
hukobumu  (p u c . 7 4 ). O hu  3aTpygH aroT  0TB0g  u 3S b T K a  Tenna 
o t  n oB epxH ocTu  3eM nu. O chobhm m  napH uKO BbM  r a 3OM aBna- 

eTca  y rn e K u c n b f i  r a 3 C O 2. B  p e 3ynbTaTe napH uKO Boro ^ $ $ e K T a  
n p o u cx o g u T  u3M eHeHue KnuM aTa, b o3 m o sh m  TaaH u e negHuKOB, 

HaBogHeHua.
n o c K o n b K y  aT M oc^ ep a  y  Bcex H apogoB  3eM nu  o S q a a ,  pa3- 

n u H H be ro cygap cT B a  npegnpuH uM aroT  coB M ecTH be M ep b  n o  ee 
3 a q u T e  o t  B p eg H b x  B bSpocoB . f ln a  ^T0^0 Ha 3aB ogax  ycTaHaB- 

nuBaroTca OHucTHbe ycTaHOBKu, coB epm eH cTByroTca cu cT eM b  
o h u c tk u  B b x n o n H b x  ra3OB aBTOTpaHcnopTa, pa3paSaTbBaroT- 

c a  HOBbe ^Kono^uH ecKu H u cT b e  npou3BogcTBa u B u g b  TpaH- 
cnopTa.

YM eH bm uTb  BnuaHue xu M u n ecK u x  B eqecT B  Ha n p u p o g y , 3go- 

poBbe n roge fi bo3m o s h o  TonbKO b  cn yn ae  npoB egeH ua c a M b x  
T q a T e n b H b x  uccnegoB aH u fi u c t o h h u k o b  u cocTaBa a g o B u T b x

k 1 I + ’ '

4
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Puc. 74. CxeMa napHuKoBoro ^$$eKTa
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coegu H eH u fi. X u M u a  KaK  H ayK a n o 3B o^aeT  n e^ oB eK y  H a iT u  ny- 

t u  p em eH u a  b tom  q u c ^ e  u yKa3aH H bix Bbim e npoS^eM  oxpaH bi 

a T M o c ^ e p n .

114 Kucnopog

P e a ^ u f tM u  ^opeHua n a3ueaw m ca  xuMunecKue p e a ^ u u ,  
npomeKamw,ue c eudeueHueM 6oubmo^o Kouunecmea menuo- 
m u  u ceema.

n p o c m u e  u cuomHue e e ^ e c m e a  M0^ym ^opemb KaK e Kuc­
uopode, maK u Ha eo3dyxe. B  Kucuopode eew^ecmea c^opamm  
ducmpee.

Tonuueo  —  ee ^e c m eo , Komopoe w opaem  c eudeueHueM  
m enuoeou ^Hep^uu. Ochobhumu eudaMu m onuuea  aeuarnmca  
KaMeHHue u 6ypue y^uu, mopfy, dpeeecuHa, Hefymb u npodyK- 
m u  ee nepepadomKu, npupodHuu ^a3.

nouyneH ue m enuoeou ^Hep^uu nymeM c M ^ a H u a  m on u u ­
ea npueodum  k maKuM He6ua^onpuamHUM nocuedcmeuaM, 
KaK CM0^, KucuomHue domdu u napwuKoeuu ^fyfyeKm.

H
B o n p o c b i u 3aflaHMA

1. no  KaKUM BHeiXIHUM npU3HaKaM MOXHO OTnUHUTb peaiK4MM ropeHUfl OT 
gpyrux xuMUHecKUx p e a ^ u fi?

2. noneMy BeigecTBa ropnT He TonbKo b huctom Kucnopoge, ho u Ha BO3gyxe?
3. noneMy b Kucnopoge MHorue BeigecTBa ropnT 6onee uHTeHcuBHo, HeM Ha 

BO3gyxe?
4. KaKoe npaKTunecKoe npuMeHeHue uMeroT p e a ^ u u  ropeHun BeigecTB 

b Kucnopoge u Ha Bo3gyxe? npuBeguTe npuMep TaKOM p e a ^ u u  ropeHun.
5. KaK Ha3HBaroT BeigecTBa, KOTopbie ucnonb3yroTcn Ha npaKTuKe gnn no­

nyHeHun TennoBoM ^Hep^uu 3a cneT ux p e a ^ u u  c KucnopogoM? Ha3OBu- 
Te Tpu npuMepa TaKux BeigecTB.

6. Ecnu Ha Tneroigue yronbKu KocTpa cunbHo nogyTb, ohu BcnbixuBaroT 
npKuM nnaMeHeM. noncHuTe, noHeMy ^TO npoucxoguT.

7. noHeMy gnn TyweHun ropn igux npegMeTOB b SbiTOBbix ycnoBunx peKo- 
MeHgyeTcn SbicTpo HaSpocuTb Ha hux ogenno unu nnoTHyro TKaHb?

8. noHeMy ucnonb3OBaHue Tpagu^uoHHbx BugoB TonnuBa npuBoguT k ycu- 
neHuro napHuKOBoro ^$$eK T a?  KaK m oxho  u36exaTb ^T0^0 HexenaTenb- 
Horo nBneHun?
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n p a K T H ^ e cK a a  p a 6 oT a  4 

n o a y n e H u e  Kucaopoda u  u3yneHue ezo ceoucm e

^ e n b  p a S o T b :  ocBouTb ogu H  u 3 n a S o p a T op H b x  cnocoSoB  
n on yn eH u a  K u cn o p o ga  u coSu paH ue e ro  M eTogoM  BbiTecHeHua 
BO 3gyxa; 3aK penuTb 3HaHua o  $ u 3 u n ecK u x  u x u M u n ecK u x  cBofi- 
cTBax K u cn op oga .

1. n o ^ y ^ e H H e  h  co6H paH H e K H C ^opoga
1 ) C oSepuTe n pu S op  g n a  n on yn eH u a  r a 3OB. n p oB ep b T e  e ro  Ha 

repM eTuHHocTb.
2 ) B  n p oS u p K y  npuMepHO Ha HeTBepTb ee oS ^eM a H acb n b T e  

n o p o m o K  K M n O 4. 3 aK p o fiT e  n p oS u p K y  n poS K o fi c ra300TB0gH0fi 
TpyS K o fi. 3 aK p en u T e  n pu S op  b  m TaTuBe b  HaKnoHHOM n o n o s e -  
h u u , KaK  n0Ka3aH0 Ha pu cyH K e 54. n ogroTO B bTe  cTaKaH (u n u  
n p o S u p K y ) g n a  coS u paH u a K u cn op oga . H a rp e fiT e  cH anana Bcro 
n p oS u p K y , a  noTOM TonbKO Ty ee HacTb, r g e  H ax o gu T ca  K M n O 4.

3 ) Y S egu B m u cb , h to  cTaKaH u n u  n poS u pK a  3anonH unu cb  
K u cn op ogoM , n peK paTu Te  H arpeBaH ue u 3aK pofiTe  c o c y g  c K u c ­
n opogoM .

2. H cc^ egoB aH H e  c b o h c tb  K H C ^opoga
1 ) K a K u e  $ u 3 u n ecK u e  cBoficTBa K u cn op o ga  m o s h o  ycTaH o- 

BuTb, paccM aTpuB aa n o n y n eH H b fi ra3?
2 ) B H ecuTe b c o c y g  c K u cn op ogoM  T n e ro q y ro  n yn u H K y. H to  

B b  H aSnrogaeTe? 0  neM  ^T0 cBugeTenbcTByeT?
3. C ge^ aH T e  OT^eT o  n p o ge^ a H H o ft p a6 oT e  n o  n ^aH y:
1 ) H a 3BaHue p aS oT b .
2 ) ^ n b  p aS oT b .
3 ) H cn0nb30BaHH0e oSopygoB aH ue.
4 )  H a3BaH ue K a s g o f i  nacTu  p a S o T b  c K paTK o fi 3anucbro pe- 

3ynbTaTOB, pucyHKOM n pu S opa , n oacH u Ten bH bM u  H agnu caM u  
u oTBeTaMu Ha nocTaB n eH H be b  paSoTe B o n p o cb .

5 ) CocTaBneH ue ypaB H eH ua cooT B eT cT B yroqu x  xu M u n ecK u x  
peaKn,ufi.

6 )  O S q u f i  B bB og.
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§  19 . O KCM Abl

Bonbm uHcTBO x u M u n ecK u x  B eqecT B  OTH ocaTca k  c n o s H b M  

B eqecTB aM , K a s g o e  u3 K O T op b x  n p u H a g n e s u T  k  OgHOMy u3 

u3B ecTH bx  KnaccOB. 3HaKOMcTBO c Hu m u  M b  HaHHeM c caM oro  

n p o cT o ro  K n acca  H eop raH u n ecK u x  B eq ecT B  —  oKcugoB .

OKcudbi —  cMMHbie eem ecm ea
B  cocTaB M H oru x  c n o s H b x  xu M u n ecK u x  B eq ecT B  B xogaT  

aTOM b TonbKO g B y x  x u M u n ecK u x  ^neMeHT0B, ogHuM  u3 k o to -  

p b x  aB n a eT ca  K u cn op og . T a K u e  c n o s H b e  B eq ecT B a  Ha3bBaroT- 

c a  oKcudaMu. H an p u M ep : S iO 2, C uO , C aO , A l 2O 3 u gp . B  cocTa- 

Be c n o s H b x  B eqecT B  aTOM b K u cn o p o ga  B cerga  npoaB naroT  Ba- 

neHTHocTb, paBHyro I I .

nOKCMflb —  c ro «H b e  BeqecTBa, COCTOa^Me M3 aTOMOB gByx 
XMMMHeCKMX ^fleMeHTOB, OflMH M3 KOTOpbX KMCflOpOfl.

n p o g y K T a M u  paccM O TpeH H bx HaMu b  n p e g b g y q u x  n ap arp a - 

$ a x  peaKn,ufi n p o c T b x  u c n o s H b x  B eq ecT B  c K u cn op ogoM  aBna- 

roTca o K c u g b : H 2O, C O 2, S O 2 u F e 3O 4.
n p u  o S b H H b x  y c n o B u a x  o K c u g b  pa3 n u H H bx  ^neMeHT0B Ha- 

x o g a T c a  b  s u gK O M  (H 2O ), TBepgoM  (C a O ) u ra300Spa3H0M (C O 2)

cocT oa H u a x . O h u  uMeroT ca-

F e 2O 3, puc. 7 5 ) u p a 3nuna- 
roTca g p y ru M u  $u 3 u n ecK u - 

Mu cBOficTBaMu.

K a K  B b  noMHHTe, coegu - 

H eH ua, b  cocTaB K O T op b x  

B xogaT  aTOM b TonbKO gB yx
Puc. 75. 06pa3^bl pa3nuHHbix oKcugoB x u M u n e c K u x  ^ n e M e H T 0 B , H a -
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3biBaroTca 6uHapHbiMu. n o a T o M y  oK cu gb i oTH ocaTca  k  SuHap- 
h h m  coegu H eH u aM . K a K  c ^ e g y e T  u3 npuB egeH H b ix  Bbim e npu- 

M epoB, B cocTaB oK cu goB  BXoguT pa3^uH H oe q u c io  aToMoB Kuc- 

^ o p o g a  u g p y r o r o  xu M u n ecK o ro  a^eM eHTa. n oH eM y?  B h  y m e  

3HaeTe, h to  aToM H  coegu H aroT ca  b xu M u n ecK u e  coegu H eH u a  
co r^ acH o  u x  Ba^eHTHocTu. A  c npaB u^oM  cocTaB ^eH ua xum u- 

H ecK ofi $ o p M y^ b i SuH apH oro coegu H eH u a  c yneTOM Ba^eHTHo- 

c tu  aToMoB, K oT op H e  B x o gaT  b e ro  cocTaB, b h  y m e  3HaKoM H.

Ha3eaHua oKcudoe
H3BecTHo M H oro oK cu goB  pa3H bix x u M u n ecK u x  a^eMeHToB. 

K a m g b f i  u 3 h u x  uM eeT cBoro $ o p M y ^ y  u Ha3BaHue. H a 3Ba- 

Hue o K cu g a  oS pa3yeT ca  u3 c^oB a OKCud u p y c c K o ro  Ha3BaHua 

x u M u n ecK oro  a^eM eH Ta b poguTe^bH oM  n a gem e . H an p u M ep , 

oKcud Ma^Hua —  M g O , oKcud Hampua  —  N a 2O, oKcud eodopo- 
da —  H 2O. E c^ u  xu M u n ecK u fi a^eM eHT n p oa B ^ aeT  nepeM eHHyro 

Ba^eHTHocTb, t o  n o c^ e  Ha3BaHua aT oro  a^eM eH Ta b K p y r^ b ix  

cK oS K ax  c ^ eg y eT  yK a3aTb  puM cK yro n ,u $p y , noKa3HBarom ;yro Ba- 

^eHTHocTb aT oro  xu M u n ecK o ro  a^eM eH Ta b gaHHoM  oK cu ge . H a- 

n pu M ep , oKcud c e p u ( IV )  —  S O 2, oKcud ce p u (V I)  —  S O 3, oKcud 
m e u e 3 a (I I I )  —  F e 2O 3, oKcud fyocfyopa(V) —  P 2O 5.

OKcudu b npupode
O K cu gH  m u p o K o  pacnpocTpaH eH H  b oK pym arom ;efi n pu po- 

ge . n p egcT a B b T e  ceSe, cK o^ b K o  B ogH  co g ep m u T c a  b M op ax , 

oK eaH ax  u p eK ax . A  Begb Bce 3 to  oKcud eodopoda H 2O, oh  m e —  
oSbiHHaa Boga. f lp y r o f i  oneHb pacnpocTpaH eH H bifi o K cu g , c ko- 

to p h m  m h  BcTpenaeM ca K a m g b f i  geH b —  oKcud KpeMHua(IV) 
S iO 2, u ^ u  n ecoK . B  B H gH xaeM oM  HaMu Bo3g y x e  c o g ep m u T c a  oK­
cud y^uepo^a(IV )  C O 2, u ^ u  y r^ e K u c ^ b if i  r a 3 . n p u  cropaH u u  He- 

k o t o p h x  BugoB Ton^u B a oS pa3y e T c a  oKcud ce p u ( IV )  S O 2, u ^u  
cep H u cTH fi ra3.

M H oru e  o K c u g H  BcTpenaroTca b  3eM Hofi K op e  b  cocTaBe m u - 
Hepa^oB .
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OKcudu  —  caoMHbie eew ecm ea, cocmoawue u3 amoMoe 
deyx  xuMuuecKux ^aeMeHmo6, odun u3 K om opbx Kucaopod.

n p u  nopM aabnux ycaoeuax oKcudb Mosym naxodum bca  
e 3a3oo6pa3noM, MudKoM uau  meepdoM aspesamnoM cocmoa- 
nuu, uMemb caMym pa3nym  oKpacKy.

H a3eanue oKcuda o6pa3yemca u3 caoea «oKcud» u pyc- 
ckoso na3eanua xuMuuecKoso ^aeMeHma e podumeabnoM  
nadeMe.

f la a  ^aeMeHmo6 c nepeMennou eaaenm nocm bw  ee yKa3b- 
earnm e na3eanuu  oKcuda pumckou ^ $ p o u  e K pysaux  cko6- 
Kax nocae cuMeoaa xuMuuecKoso ^aeMeHma.

□B O n p O c b  u 3aflaHMA

1. npuBeguTe xuMunecKue $opM ynbi Tpex oKcugoB, b cocTaB MoneKyn ko- 
Topbix BxoguT 1, 2 u 3 aToMa Kucnopoga.

2. CocTaBbTe $opM ynbi oKcugoB, B cocTaB KoTopbix BxogaT aToMbi cnegy- 
roi^ux xuMunecKux ^neMeHT0B: xene3o(II), yrnepog(IV ), a3oT(V), Megb(I), 
cepa(VI), xnop(VII).

3. Ha3oBuTe oKcugbi: Fe2O 3, NO, P2O5, SO2.
4. KpoMe npuHaTbix MexgyHapogHbix Ha3BaHuti, y  HeKoTopbix oKcugoB uMe- 

roTca TpuBuanbHbe (ucTopunecKu cnoxuBimueca) Ha3BaHua. KaKoBbi Tpu- 
BuanbHbie Ha3BaHua oKcuga cepbi(IV) u oKcuga yrnepoga(IV)?

5. KaKue ra3oo6pa3Hbie oKcugbi, 3arpa3Haroi^ue aTM oc^epy 3eMnu, Bb 
3HaeTe?

6. noneMy oKcugbi aBnaroTca mupoKo pacnpocTpaHeHHbiMu xuMunecKuMn 
coeguHeHuaMu Ha 3eMne? KaKoti oKcug caMbiti nacTo BcTpenaroi^utica 
Ha Hameti nnaHeTe?

7. CocTaBbTe ypaBHeHua p e a ^ u t i  nonyneHua oKcugoB anroMuHua, Kanb^ua 
u Bogopoga u3 npocTbx BeqecTB.

8. PaccnuTatiTe MaccoByro gonro Kucnopoga B oKcugax HaTpua, anroMuHua, 
$oc$ op a (III), a3oTa(IV). B KaKoM u3 hux MaccoBaa gona Kucnopoga Hau- 
Sonbimaa?

9. MoneKynbi BeqecTB, Bxogai^ux B cocTaB SeH3uHa, cocToaT u3 aToMoB 
yrnepoga u Bogopoga. KaKue BeqecTBa oSpa3yroTca npu cropaHuu SeH- 
3uHa b aBToMoSunbHoM gBuraTene? noneM y yBenuneHue KonunecTBa 
aBToMoSuneti, ucnonb3yroi^ux b KanecTBe TonnuBa SeH3uH, npuBoguT k 
ycuneHuro napHuKoBoro ^$$eK Ta?
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fnaBa IIIBogopog
B arofi rnaBe bn

n03HaK0MUTecb 
c BogopogoM —  oaMbiM 
pacnpocTpaHeHHNM 
XUMMHeOKUM 
^^eMeHTOM 
bo BoeneHHoM.
Y3HaeTe o $M3MHeoKux
U XUMUHeOKMX 
OBOMOTBax, nonyneHUu 
u npuMeHeHuu 
Bogopoga.
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Bodopod — ocuoea Mupa. K ocmoc, 3ee3dnuu nedoceod 
H a mpu nemeepmu no Macce cocmaeauem eodopod,
B nedpax C o a ^ a  «6bMopaa», naM menao u ceem daem!..

& . npacoaoe

H a  n p egb igym ;u x  y p o K a x  b h  n o 3HaKOM u^ucb c xh m h ^gck h m  

^^eMeHTOM u n pocTH M  Bem;ecTBOM K u c^ op ogoM . B h  y3Ha^H 

MHOrO HOBOrO u HHTepeCHOrO O erO $u3uH eCKuX u XHMH^eCKHX 

CBOHCTBax, o H a x o ^ g e H u u  b n p u p o g e , o n o^yH eH u u  u npuM e- 

HeHHH ^T0^0 B e^ ecT B a . C e ro g H a  b h  HaHuHaeTe u3yH eH ue h oboh  

TeM H  «B o g o p o g » .  T aK  Ha3HBaeTC,H g p y ro H  xuM uH ecKuH  ^^eMeHT 

u cooTBeTCTByrom;ee eM y n pocToe  Be^ecTBO .

§  2 0 . B o g o p o g  —  x u M u H e c K u e  ^ ^ e M e H T  

u n p o c T o e  B e ^ e c T B O

O xapaK Tepu 3yeM  xu M u qeoK u n  ^^eMeHT B ogop og  u no3HaKO- 

MuMCH C HeKOTOpHMu CBOHCTBaMu e ro  aTOMOB.

Bodopod  —  xuMunecKuu ^aeMeHm
B h  noM HuTe, h to  ^^eMeHT K u cn op og  o6o3HaHaeTca cum bo- 

^om  O —  nepBOH 6yKBoH e ro  ^aTuH CKoro Ha3BaHua Oxygeni- 
um . BcnoM H uTe, h to  3HaHuT ^TO c^ ob o . n o  TOMy ^ e  ^ p u H ^ u ^ y  

g ^ a  o6o3H aneH ua xu M u n ecK oro  ^.^eMeHTa B ogop oga  ucno^b3yroT

cum bo^ H  ( « a m » )  —  nepByro 

6yK B y ^aTuH CKoro c^OBa Hy-  
drogenium  (p u c . 7 6 ). B  ne- 

p eB oge  Ha pyccK u H  a3H K  oh o  

3HanuT «p o ^ ga ro m ;u H  B o g y » .  

^ e ^ o  b tom , h to  b pe3y^bTa- 

Te coegu H eH u a aTOMOB B ogo­

p o g a  H  c aTOMaMu K uonopo- 

g a  O  o 6p a 3yroTca , « p o ^ g a -  

roT ca » M O ^eK y^H  B ogH  H 2O.
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K a K  M b  y s e  roB op u n u , aTOM b B o go p og a  OTnunaroTca o t  aTO- 

m o b  B cex g p y r u x  ^neMeHT0B caM ofi M aneH bKofi M acco fi. Y n e - 

H b e  o n p egen u n u , h to  M acca o gH o ro  aTOMa (m a) B o go p og a  H  paB­

Ha B cero  n u m b  0 ,0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 6 7 3 5  K r, unu 

1 ,6 73 5  • 10-27 Kr.

H eM y  s e  T o rg a  paBHa oTH ocuTenbH aa aTOMHaa M acca B ogo ­

p o g a  A r(H )?  B b  T a K s e  y s e  3HaeTe, h t o  OHa n pegcTaB n aeT  co- 

S ofi n u cn o , n o K a 3 b B a ro q e e , bo  cK on bK o pa3 M acca o gH o ro  aTOMa

gaH H oro  ^neM eHTa S onbm e —t M a ccb  aTOMa y rn e p o g a  (1  a .e .M .),
12

paBHofi 1 ,6 6  • 10-27 K r. ^ 0 ^ T 0 M y

^ r( H )  =  1TOa(H) =  1,6735 •10J 7 Kr =  1 ,008  *  1.
— ma(C ) 1,66 •10 Kr
12 a

TaK u M  oSpa3OM, oTH ocuTenbH aa aTOMHaa M acca ^neMeHTa 

B o go p oga  npuMepHO paBHa 1 —  ^T0 caM oe M aneH bKoe 3HaneHue 

A r n o  cpaBHeHuro c g p y ru M u  ^neMeHTaMu!

H 3 T o ro , h to  A r( 0 )  *  16, a  A r(H )  «  1, cn egy eT , h to  oguH  aTOM 

K u cn op o ga  npuMepHO b 16 pa3 T a s e n e e  aTOMa B ogop oga .

P a 3 M e p b  aTOMOB B o go p og a  H eBepoaTH o M a n b , h o  Bce s e  

HyTb S onbm e pa3M epoB aTOMOB ^neM eHTa re n u a  H e  —  c a M b x  Ma- 
n eH bK ux aTOMOB. E cn u  S b  BaM y g a n o c b  coegu H u Tb  100 MnH aTO- 

m o b  B o go p og a  b  o gH y  n,enoHKy, to  ee  gn u H a  cocTaB u na S b  Bce­

ro  n u m b  «  1 c m !

B o g o p o g  —  c a M b fi p acn p ocTp aH eH H b fi ^neMeHT bo  BceneH - 

Hofi. B  K ocM oce e ro  aTOM b npucyTcTB yroT  b  3Be3gax, b  M e s -  

3Be3gHOM npocTpaH cTBe, b  a T M oc^ ep e  H eK O T opb x  nnaH eT. H a ­

n pu M ep , Ha gon ro  aTOMOB H  n p u x o g u T c a  OKono n on oB u H b  M ac­

c b  ConHn,a, b  p a cK a n eH H b x  H egp a x  K O Toporo  aTOM b B ogop oga  

H enpepbBH O  n p e B p a q a ro T ca  b  aTOM b re n u a . B  pe3ynbTaTe B b g e ­

n a e T c a  orpoM H oe KonunecTBO ^H ep^uu, KO Topaa u corpeB aeT  Ha- 

m y  nn aH eTy, gap u T  HaM s u 3 H b . ^TUM c b o u m  n,eHHefimuM Kane- 

c tb o m  B ogop og  M or S b  n oxB acTaTbca , H anpuM ep, TaK:
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n ep B H H  a  Ha SeaoM  CBeTe —

B o  BceaeHHOH, Ha naaH eTe, 

n p e B p a ^ a a c b  b  a e rK u H  reau H ,

3 am u ra ro  CoaHn,e b HeSe! to .  n p a co a oe
H a  3 eM ae  aTOMH B o go p oga  c o g ep m a T ca  b  B oge, b  npupogHOM  

ra3e u H e$TH , b  p acT eH u ax , opraH u3M ax m uBOTHHx u arogeH .

Bodopod  —  npocmoe eemecmeo
f la B a fiT e  CHanaaa BcnoMHuM, HeM n p ocT H e  Bem;ecTBa OTau- 

HaroTca o t  e ^ o a H H x .  n paB u abH o ! n p o c T o e  Bem;ecTBO c o c t o u t  u3 

aTOMOB o gH o ro  x u M u n ecK o ro  aaeM eH Ta, a  c ^ o ® H o e  —  u3 aTOMOB 
p a 3H H x  aaeMeHTOB. OguHOHHHe aTOMH B o go p oga  H ,  coegu H aacb  

nonapHO, oSpa3yroT gByxaTO M H H e M o a eK ya H  n p o cT o ro  Bem;ecT- 

Ba H 2 (p u c . 77 ).

^TO B e^ecTB O , KaK u xuMHHecKHH aaeM eHT, Ha3H B aeTca 

«B o g o p o g » .

PaccH uTaeM  OTHOcuTeabHyro M oaeK ya ap H yro  M accy  n p o cT o ro  

B e^ ecT B a  B o gop oga , O K pyrauB  3HaneHue A r(H )  g o  1:

K aK yro  uH$opM an,uro ga eT  HaM n oayn eH H aa  Be^unuH a? OHa 

noKa3H BaeT , h to  M acca ogH oH  M o a eK ya H  B o go p oga  b  2 pa3a

B  BO 3gyxe y  3eMHOH noBepxHOCTu cogep m aH u e  n p o cT o ro  Be- 

m;ecTBa B o go p oga  H 2 oneHb M aao. B  B epxH u x m e c a o a x  aTMOc-

Puc. 77. CxeMa o6pa3QBaHun MoneKynbi bo- m h r o nuTepa, CaTypH a,

M r(H 2) =  2 • A r(H )  =  2 • 1 =  2.

H + H = H H

$ e p H  o h o  S oab m e u yB eau - 

H uBaeTca n o  M epe y g a a e H u a  

o t  3 eM au . n p o c T o e  Bem;e- 

c tbo  B ogop og  B xogu T  b  co- 

CTaB aTM OC^epH  HeKOTOpHX 

naaH eT  CoaH eH H ofi cucTe-

flopofla yp a H a .
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Ha ocHoBe pe3ynbiaioB HegaBHux uccnegoBa- 
Huti KDnuiepa (cm. puc.) yneHbie BbicKa3anu 

npegnonoxeHue, m o nog BogopogHoti aiM oc^epoti 
aioti nnaHeTbi Haxoguica oKeaH u3 xugKoro Bogopo­
ga. rnySuHa a ioro  oKeaHa —  gecaTKu ibican Kuno- 
MeipoB. BepoaTHo iaKxe, m o agpo KDnuiepa noKpb- 
io  o6ononKoti u3 iBepgoro Bogopoga.

H cm opua  om K pum ua  eodopoda
K t o  s e  O TK pbn  B o go p og  u KaK ^T0 cn yn u n ocb ?  Y s e  Hanu- 

Haa c X V I  b. S b n o  u 3BecTHO, h to  n pu  ge ficT B u u  K ucnoT  Ha s e -  

ne3O B b g e n a e T c a  K aK 0fi-T 0 ra3. B  1766  r. aH rn u ficK u fi y n e H b fi 

r e H p u  K a B e H g u m  B n epB be coSpan  ^T0 B eqecTB O  u u ccn ego - 

Ban H eK O Topbe e ro  cBoficTBa. B  HacTHocTu, oK a3anocb , h to  n pu  
n o g s u ra H u u  H u cToro  ra3a  oh  cn 0K 0fiH 0 rop u T  ro n y S b M  nna- 

MeHeM, a  e ro  cM ecb c B03gyx0M  n p u  ^T0M B 3pbB aeTca ! ^ T 0 Bne- 

H aTnuno yn eH oro , u oh  Ha3Ban ^T0T ra3 «rop ron u M  B 0 3gyx0M ». 

n o c K o n b K y  uMeHHO r .  K aB eH gu m  n epB bM  on u can  B a s H e fim u e  

cBoficTBa B ogop oga , e ro  cnuTaroT nepBOOTKpbBaTeneM  ^T0^0 npo- 

cT o ro  B eq ecT B a  u cooT B eT cT B yroqero  xu M u n ecK o ro  ^neMeHTa.

B  1783  r. $ p a H ^ 3cK u fi xu m u k  A .  ^ a B y a 3be g o K a 3an , h to  

n pu  coegu H eH u u  «ro p ro n e ro  B O 3gyxa » c K u cn op ogoM  oS pa3yeTca  

c n o s H o e  B eqecTB O  Boga. n p o n y c K a a  ee  n a p b  H ag pacK aneH H bM  
sen e3O M , oh  cyM en  u3Bnenb u3 B o g b  u c x o g H b f i «ro p ro n u fi BO3- 

g y x » .  H a  ocHOBaHuu ^Tux p e 3ynbTaTOB b 1787  r . ^ a B y a 3be cge-

Bogopog —  xuMunecKuti aneMeHT u npocToe Be^ecTBo 123

re H p u  K a B e H gum
(1731— 1810)

AHrnuticKuti xumuk u $ u3uk. MccnegoBan cBoticiBa 
MHorux ra3oB, BnepBbe nonynun nucibti Bogopog u 
onucan ero cBoticiBa, yciaHoBun KaneciBeHHbti co- 
ciaB Bogb. Ero uMeHeM Ha3BaHa BceMupHo u3Beci- 
Haa HaynHaa na6opaiopua b KeM6pugxcKoM yHuBep- 
cu ie ie  (AHmua).
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H-H

a a a  BH Bog o  tom , h to  «ro p ro n u fi B O 3gyx » n pegcTaB aaeT  coSoh  

HoBoe n p ocT oe  Bem;ecTBO u a u , KaK T o rg a  CHuTaaocb, h o b h h  xu - 

MHHecKHH aaeM eHT. O h  g a a  aTOMy aaeM eH Ty (a  caegoBaTeabH O , 

u npocTO M y ra3OoSpa3HOMy Bem;ecTBy) aaTuH CKoe Ha3BaHue Hy-  
drogenium ,  K oT op oe  n p o u c x o g u a o  o t  rp en e cK u x  caoB  xudop  —  

B oga  u sennao  —  pom garo .

0 u3unecKue ceoucm ea eodopoda
n p u  oSh h h h x  y c a o B u a x  n p ocT oe  Bem;ecTBO B ogop og  n peg- 

CTaBaaeT coSo h  S e c ^ e T H H H  ra3 Se3 BK yca u 3an axa . O h  OHeHb 

M aao pacTBopuM  b  B oge u H aM Horo aerH e  ee. noaTO M y n pu  on y- 

CKaHuu b  B ogy  ra3OOTBogHoH TpySK u , n o  k o t o p o h  u geT  B ogo ­

p o g , e r o  n y3 H pb K u  ycTp eM aaroT ca  BBepx. ^TO no3B oaaeT  co- 

SupaTb B ogop og , H anpuM ep, b  n p oS u p K y  M eTogoM  BH TecH eHua 

B ogH  (p u c . 7 8 ). naoTHOCTb ra3O oSpa3H oro B o go p og a  cocTaB aaeT  

0 ,0 8 9  r/ gM 3. ^TO 3HanuT, h to  B ogop og  oS ^ m o m  1 gM 3 (1  a )  

uM eeT M accy , paBHyro B cero  a u m b  0 ,0 8 9  r.

n p u  TeM n epaType - 2 5 3  °C  ra3OoSpa3HHH B ogop og  nepe- 

x o g u T  b  m u gK o e  a rp e raT H oe  cocT oaH u e, a  n p u  T eM n epaTy­

p e  - 2 5 9  °C  —  b  TB epgoe. ^ u g K u f i  B ogop og  a B a a eT ca  caMOH 

aerKO H  mugKOCTbro, a  TBepgH H  B ogop og  —  caM HM  aerKH M

124 Bogopog

3a. IIo  cpaBHeHHio c B03,a;yx0M Boflopofl 

Puc. 78. CoSupaHue Bogopofla a erH e  b 14 ,5  p a 3a. H to S h  yS egu T b ca  b 
MeTogoM BbiTecHeHua Bogbi aerKOCTu B o gop oga , BO3bMeM Tpu ogu -

TBepgH M  Be^ecTBOM .

n o c K o a b K y  OTHOcuTeabHaa M oae- 

K ya a p H a a  M acca B o go p og a  paBHa Bce- 

r o  a u m b  2, e r o  M o a eK ya H  aB aaroTca  

caM H M u aerK H M u u3 B cex u3BecTH H x 

M oa eK ya . n o  3 to h  npuH uH e r a 3OoSpa3- 

h h h  B ogop og  a e rH e  B cex g p y r u x  ra3OB. 

H an p u M ep , oh  b 16 p a 3 a e rH e  K u caop o- 

g a  u b 22 pa3a a e rH e  y r a e K u c a o r o  ra-
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H aKO Bbx pe3uH O Bbx m a p u K a  (p u c . 79 ). 

n e p B b f i  HanonHuM  B ogopogoM  H 2, b to -  

p o fi —  K u cn op ogoM  0 2, a  T peTu fi —  

y rn e K u c n b M  ra 3OM C 0 2. K penK O  3aBa- 

s e M  m ap u K u  H uTK ofi u ogHOBpeMeHHO 

B b n ycT u M  u x  u3 p yK . f f la p u K u  noB egyT  

ceS a  no-pa3HOM y. f f la p u K  c B ogopogoM  

S b c T p o  nogH u M eTca  k  n oT on K y , a  m a ­

pu K u  c y rn e K u c n b M  ra3OM u K u cn op o ­

goM  o n ycT a T ca  Ha non .

B  BO3gyxe B ogop og  n ogH u M aeTca  

BBepx. ^ 0^T0M y n p u  coSupaH uu  B ogo ­

p o g a , H anpuM ep, b n p oS u p K y  ee  pacno- 

nararoT  BBepx gHOM (p u c . 8 0 ).

PaHbwe nerKuti Bogopog ucnonb3oBanu gna 3anonHeHua bo3- 
gywHbix wapoB u gupuxa6neti. nepBbiMu Ha Bo3gywHoM wape 

nogHanucb b Bo3gyx b 1783 r. $paH^y3CKue $ u 3uku O. P o 6 ep  
u W. U a p n b .  B aBrycie 1887 r. nonei Ha Bo3gywHoM wape, Ha- 
nonHeHHoM BogopogoM, c HaynHoti ^enbro coBepwun pyccKuti xumuk 
fl. M. MeHgeneeB.

H 3-3a M anofi M a ccb  u K p o m eH H b x  pa3M epoB 

M o n eK y n b  B o go p og a  cn o co S H b  npoH uKaTb ne- 

pe3 cTeHKu c o c y g a , b k o to p o m  c o g e p s u T c a  ^T0T 

ra3. Y S e gu M ca  b ^T0M Ha n pu M epe T o ro  s e  m a ­

p u K a  c B ogopogoM . f l a s e  ecn u  TqaTen bH O  3aBa- 

3aTb e ro  h u tk o h ,  cn y cT a  HeKOTopoe BpeM a m a- 

puK  c g y e T c a . n p u  n oB b m eH H o fi TeM nepaTy- 

pe u gaBneH uu B ogop og  cnocoSeH  npoH uKaTb 

u Hepe3 cTeHKu M eTan n u n ecK u x  cocygoB .
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Puc. 80. CoSupaHue Bogopoga MeiogoM BbiTecHeHua Bo3gyxa

H 't

t
HCI

N

H2

r "

Puc. 79. Bogopog — caMbiti 
nerKuti ra3
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Bodopod  —  Hau6ouee pacnpocm paneuH uu ^ueMeHm eo 
Bceuennou.

n p o c m o e  e e ^ e c m e o  eodopod H 2 —  caM uu uesKuu sa3, 6e3 
^ e m a , 3anaxa  u BKyca.

Bodopod HepacmeopuM e eode, ezo momho co6upamb Memo- 
doM ebimecHeHua eodbi uuu  eo3dyxa.

B o n p o c b i u 3agaHMA

1. noneMy xuMunecKufi ^neMeHT Bogopog o6o3HaHaroT naTuHcKuM cumbo- 
noM H?

2. noncHuTe, hto o6o3HaHaroT 3anucu: H, 2H, H2, 3H2.
3. 3anuw uTe c noMoi^bro cuMBonoB cnegyro i^ue BbipaxeHun: a) BoceMb Mo­

neKyn Bogopoga; 6) nnTb aToMoB Bogopoga.
4. B KaKoM cnynae peHb ugeT o Bogopoge KaK o npocToM Bei^ecTBe: 

a) Bogopog npucyTcTByeT b opraHu3Me HenoBeKa; 6) Bogopog Manopac- 
TBopuM b Boge; b) MaccoBan gonn Bogopoga b Boge paBHa 11 %; r) npu 
oSbNHbix ycnoBunx Bogopog HaxoguTcn b ra3oo6pa3HoM arperaTHoM 
cocTonHuu; g) b aTM oc^epe Bogopoga xuBbie opraHu3Mbi noruSaroT; 
e) B cocTaB oKcugoB Bogopog He BxoguT?

5. B Tpex oguHaKoBbx no Macce u no oSbeMy KonSax npu oguHaKoBbix ycno­
Bunx HaxognTcn Bogopog, Kucnopog u Bo3gyx. KaK, He npoBogn xuMune- 
ckux p e a ^ u f i,  m oxho  y3HaTb, b KaKoM KonSe cogepxuTcn Bogopog?

6. MoneKyna KaKoro u3 npuBegeHHbix Bei^ecTB uMeeT HauMeHbmyro Maccy:
O2, CO 2, H2O, H2, O 3, SO2, HCl?

7. PaccnuTaMTe MaccoByro gonro Bogopoga b ra3006pa3H0fi cMecu, b koto- 
poM Ha Kaxgbie 5 MoneKyn Bogopoga npuxoguTcn no 7 MoneKyn Kucnopoga.

§  2 1 . X M M M H ecK M e c b o m c t b s  B o g o p o g a

C e ro gH a  BaM n p egcT ou T  no3HaKOM uTbca c xuM uH ecKuM u 

CBOHCTBaMu n p o cT o ro  B e^ ecT B a  B ogop oga . B h  y3H aeTe, c KaKu- 
mu g p y ru M u  Bem;ecTBaMu oh  p ea ru p yeT  u h to  n p u  btom  oS pa3y- 

eT ca , KaK npoTeKaroT  b tu  p e a ^ u u  u KaKuM u aB aeH uaM u oh h  

con poB om garoTca .

n p u  oSh h h h x  y c a o B u a x  B ogop og  xuM uH ecK u  M aaoaKTu- 

BeH. f l a a  T o ro  h t o Sh  o h  CTaa S oaee  aKTuBHHM u M or p ea ru p o -
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BaTb c g p y ru M u  B eqecT B aM u , e ro  H ysH O  KaK c n egy eT  «p a cm e -  

B en u T b », u n u , KaK roB op aT  x u m u k u , aKTuBupoBaTb. f ln a  ^T0- 

r o  H eoSxoguM O  co3gaTb  o c o S b e  ycn oB u a , H anpuM ep n oB bcu T b  

T eM n ep aT yp y  un u  gaB neH ue, npuM eH uTb KaTanu3aTop. B  Ta- 

K u x  gocTaTOHHO s e c T K u x  y c n o B u a x  B ogop og  cTaHOBuTca HaMHO- 

ro  Sonee aKTuBH bM  u p ea ru p yeT  c n p o cT b M u  u c n o s H b M u  Be­

qecTB aM u .

PeaKuuu eodopoda c npocm uM u eemecmeaMu
n p u  H arpeBaH uu B ogop og  p ea ru p yeT  c H eKO TopbM u n p o ­

cT b M u  B eqecT B aM u , H anpuM ep c K u cn op ogoM  u xn opoM .

O coSeHHo uH TepecH a peaKn,ua coegu H eH u a  B o go p oga  c K u c ­

n opogoM . E cn u  n o g s e n b  Ha BO 3gyxe B b x o g a q u f i  u3 ra3OOT- 

B ogH ofi TpySK u H u cT b fi B o go p og , oh  MrHOBeHHO BocnnaM e- 

H aeTca  c n erK u M  xnonKOM  u rop u T  pobhm m , en e  3aM eTHbM  

nnaM eHeM . T en e p b  noM ecTuM  T pyS K y c r o p a q u M  B ogopogoM  

b c o c y g  c K u cn op ogoM . ro p eH u e  B o go p og a  cTaHOBuTca Sonee uh- 

TeH cuBH bM , a  nnaM a —  Sonee apK uM . H epe3  HeKOTopoe BpeM a 

Ha cTeH Kax c o c y g a  mm yB uguM  M aneH bKue K an en bK u  s u g K o c T u  

(p u c . 8 1 ). ^ T 0 —  Boga! OHa aB n aeT ca  npo- 

gyKTOM peaKn,uu B o go p oga  c K u cn opogoM :

2 H 2 +  O 2 == 2 H 2O.
Bogopog Kucnopog Boga

T a K  M b  e q e  p a 3 yS egu n u cb  b tom , h to  

B ogop og  b n ap e  c K u cn op ogoM  geficTB uTenb- 

h o  « p o s g a e T  B o g y » .  n o c K o n b K y  n pu  ^T0M 

aTOM b B o go p og a  coegu H aroT ca  c aTOMaMu 

K u cn op o ga , gaH H aa p e a ^ u a  OTHocuTca k  

peaKn,uaM  coegu H eH u a.

n p u  rop eH u u  B o go p oga  b  K u cn op o ge  puc. 81. ropeHue Bogo- 
B b g e n a e T c a  M H oro T en n o T b . T eM n ep aT yp a  poga b Kucnopoge
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nnaM eH u gocT u ra eT  2 80 0  °C ! n p u  T aK ofi B b co K o fi T eM n epaType 

n n aB aTca  cTeK no u Sonbm uH cTBo M eTannoB.

B  oTn u n u e o t  H ucToro  B ogop oga  e ro  cM ecb c B03gyx0M  npu  

n o g s u ra H u u  B3p b B a eT ca ! B  ^T0M m o s h o  yS egu T b ca  c n e g y ro q u M  

oSpa3OM. ra3ooTB ogH yro  TpyS K y, n o  KOTopofi u geT  B ogop og , BBe- 

geM  b n poS u pK y, onpoK uH yTyro  BBepx gHOM, u Hepe3 2 — 3 ceKyH - 

g b  u 3BneneM oSpaTHo. H e  nepeB opanu B aa n poS u pK y, nogH eceM  

k  ee oTBepcTuro r o p a q y r o  cnuH Ky. B  ^T0T MOMeHT b n poSu pK e 

n p ou 3 o fig eT  S e3 on acH b fi B3pbB, u  mm y c n b m u M  pe3K u fi naro- 

q u f i  3ByK, H an oM u H aroq u fi ro n o c  M aneH bKofi coSaHKu. ^ T o  oS^- 

a cH aeT ca  TeM, h to  B o go p og  He y c n en  BbTecH uTb  Becb BO3gyx u3 

n poS u pK u , u  b H efi oS pa3OBanacb B 0g0p0gH 0-B 03gym H aa cMecb. 

H 3-3a cnocoSH ocTu  ^Tofi cM ecu  n pu  n o g s u r a H u u  B 3pbB aTbca, 

rpeM eTb  ee  Ha3bBaroT «rp e M y n e f i cM ecb ro »:

H e  m yT u T e  c B ogopogoM  —

oh  ro p u T , p o s g a a  B ogy!

B  cM ecu  c KucnopogoM -SpaTO M

oh  B 3pbB aeTca , peSaTa!

BaM  c K a s y  Ha B caK u fi cn y n a fi —

^Ty cM ecb 3OByT rp eM yn e fi!

H . MeaHoea

ropronecib Bogopoga aBunacb 
npunuHoti rn6enu HeMe^K0̂ 0 gu- 

puxa6na «ruHgeH6ypr» —  orpoMHoro 
Bo3gymHoro cygHa gnuHoti 245 m 
u guaMeipoM 41 m. B ero repMeiuH- 
Hbix oiceKax Haxogunocb orpoMHoe 
KonuHecTBo Bogopoga. 6 Maa 1937 r. 
npu nocagKe b CW A no HeBbiacHeH- 
HbM npuHuHaM cnyHunacb cipamHaa 
K a iac ipo0a  —  gupuxa6nb 3aropenca 
u B3opBanca.
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n p u  rop eH u u  B o go p oga  b aTM O c^epe gp y - 

r o r o  n p o cT o ro  Bem;ecTBa x a o p a  C l2 oS pa3yeT- 

c a  caom H oe  Bem;ecTBO —  x a o p o B o g o p o g  H C l 

(p u c . 8 2 ):

H 2 +  C l2 =  2 H C l.

Bogopog xaop xaopoBogopofl

X u M u H ecK aa  p e a ^ u a  B o go p oga  c x a o p oM  —  

em;e oguH  npu M ep  peaKn,uu coegu H eH u a.

Bogopog pearupyeT c HauSonee aKTuBHbiMu MeTannaMu, Hanpu­
Mep c HaTpueM Na. npu stom oSpa3yroTcn TBepgbie xuMuHecKue 

coeguHeHun, Ha3biBaeMbie rugpugaMu (NaH —  rugpug HaTpun). rugpu- 
gbi HeKoTopbx MeTannoB ucnonb3yroTcn KaK roproHee b paKeTHbix gBu- 
raTennx, a TaKxe gnn nonyHeHun TepMongepHoM aHepruu.

P e a ^ u u  eodopoda co cmomhumu  eemecmeaM u
n p u  n oB H m eH H ofi T eM n epaType B ogop og  p ea ru p yeT  He Toab- 

k o  c n pocTH M u , ho  u co caom H H M u  B e^ecTB aM u . B  KaHe- 

CTBe n pu M epa  paccM OTpuM  p e a ^ u r o  B o go p og a  co caom H H M  

Be^ecTBO M  OKcugoM  M e g u (I I )  C uO  (p u c . 8 3 ).

n p o n y c T u M  B ogop og  H ag Ha- 

rpeTH M  HepHHM  nopom KO M  o k - 

c u g a  M e g u (I I )  CuO . n o  M epe npo- 

TeK aH ua p e a ^ u u  n,BeT n op om - 

Ka u3M eH aeTca c H epH oro Ha 

KOpuHHeBO-pO3OBHH —  ^BeT npO- 

CToro B e^ ecT B a  M egu  Cu. H a  x o - 

a o g H H x  H acTax  n poS u pK u  no- 

aB aaroT ca  K an eab K u  mugKOCTu.

^TO B oga H 2O —  em;e oguH  npo-

gyK T  p eaKD,u u . TaK uM  oSpa3OM, B Puc. 83. PeaKqun Bogopoga c okcu- 
xuM uH ecK yro  p e a ^ u r o  BCTynuau goM Megu(II) CuO

Puc. 82. ropeHue 
Bogopoga b xnope

Правообладатель Народная асвета



n p ocT oe  (H 2) u c n o s H o e  (C u O ) B eq ecT B a , u oSpa3OBanucb HOBbe 

n p ocT oe  (C u ) u c n o s H o e  (H 2O ) B eqecT B a :

H 2 +  C uO  == C u  +  H 2O.

Bogopog oKcug M egu(II) Megb Boga

B  x o g e  aTofi peaKn,uu aTOM b B o go p oga  3aM ecTunu aTOM b M e­

g u  b ee O Kcuge. T a K u e  xu M u n ecK u e  peaKn,uu O TH ocaTca k  peaK- 
UfUMM 3aMew)enua.

Pea^MM 3aMe^eHMa —  ^To pea^MM, b xoge KoTopux aToMbi 
npocToro BeqecTBa 3aMe^aroT aToMbi ogHoro M3 ^neMeHTOB 
b cao kh o m  Be^eCTBe.

T a K  s e  KaK  c OKcugoM  M egu , B ogop og  p ea ru p yeT  u c OKcuga- 

m u  H eK O T opb x  g p y r u x  M eTannoB, H anpuM ep P b O , F e 2O 3, M n O 2, 

W O 3, «O TH u M aa» o t  h u x  aTOM b K u cn op oga .

npuM eu eu u e  eodopoda
E s e ro g H O  b  M upe n pou 3B ogaT  u ucnonb3yroT  oK on o  58  MnH t 

Bo g o p o g a . O h  m upoK O  n pu M eH aeTca  b  p a3 n u H H bx  oS n acT ax  npo- 

M bm n eH H ocTu  (p u c . 8 4 ).

3H anuTenbH aa HacTb B o go p oga  p a c x o g y e T c a  Ha n on yn eH u e 

aM M uaKa N H 3. AM M uaK  —  ogu H  u3 B a s H e fim u x  n pogyK ToB  

xu M u n ecK o fi n poM bm n eH H ocT u . B  H am efi p ecn yS n u K e  aMMuaK 

u a3OTHbe ygo S p eH u a  Ha e ro  ocHoBe n p ou 3 B ogaT ca  Ha TpogH eH - 

c k o m  O A O  «rp o g H O  A 3 O T ».

B  Sonbm oM  K onunecTB e B ogop og  n pu M eH aeTca  n pu  n on yn e- 

h u u  x n op o B o go p o g H o fi K u c n o T b  u g p y r u x  B a s H b x  B eq ecT B , b 

npou3BogcTBe M aprapu H a u3 p acT u T en b H b x  M acen. B o g o p o g  uc- 

nonb3yroT  T a K s e  g n a  n on yn eH u a  H eK O T opb x  M eTannoB u3 u x  

oK cu goB , H anpuM ep C u , F e , W ,  M o .

P e a ^ u a  ro p eH u a  B o go p oga  b  K u cn op o ge , c o n p o B O s g a ro q a -  

a c a  B b gen eH u eM  o rp oM H oro  K onunecTB a aH epru u , o c y q e c T B n a -  

eT ca  b  p a K eT H b x  gB u ra T en a x , B b B o g a q u x  b  K ocM un ecK oe npo-

130 Bogopog

Правообладатель Народная асвета



np0M3B0flCTB0 
MMHepaJlbHblX 

yflo6peHMM

riojiyHeHne
COJlflHOM
KMCJIOTbl

Bogopog— 
aBT0M06mibH0e 
TOnJIMBO XXI B.

no^yneHMe
MaprapMHa

Puc. 84. npuMeHeHue Bogopoga

CTpaHCTBO .neTaTe.nbHbie a n n a p a T b . 0 T y  p e a ^ u r o  ucno.nb3yroT 

T a K ^ e  g.na pe3KH u CBapKH pa3^H ^H H x MeTa^^OB.

B  n oon egH u e  r o g b  B ogop og  Ha^HHaroT npuM eH aTb b Ka^ecTBe 

Ton^H Ba g.na aBTOM o6u^en (p u c . 8 5 ). fle.no b t o m , h to  n pu  cro - 

paH uu b aBTOM o6u^bHM x gB u ra- 

T e ^ a x  npHBM HHoro HaM 6eH3UHa 

o6p a3 yeT ca  y r^ e K u c ^ H H  ra3 . E ro  

H aK on^eH u e b aT M oc^ ep e  aB.na- 

eT ca  n pu n u H on  n apH u K oB oro  ^$ - 

$ eK T a  u  r^ o 6 a ^ b H oro  n oTen n eH u a  

Ha 3eM ^e. B  to  BpeM a KaK n p n  

c ropaH u u  B o go p oga  o6p a3 yeT ca  

B oga, He 3 a rp a 3 H a ro ^ a a  o K p y ^ a -  

rorn;yro c p e g y .

EMKOCTb
c  B o go p o g o M B a Ta p e a

Puc. 85. 3anpaBKa aBT0M06u^^ Bogo-
pogoM
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B odopod n p u  onpedeueH H bx ycuoeuM x coeduHMemcM c kuc- 
uopodoM u xuopoM , o6pa3ya cuoM H ue e e ^ e c m e a .

B odopod n p u  n a sp e e a n u u  e c m y n a e m  e  p e a ^ u u  3aMew,e- 
hum c oKcudaM u m h o su x  M em auuoe.

B odopod ucnoub3yem cM  duM nouyneHuM H eK om opux Me­
m a u u o e , aMMuaKa, e  K anecm ee paK em H oso u aemoM oduubHoso  
m o n u u ea .

B o n p o c b i m 3aflaHMA

1. noneMy b onbiTax c BogopogoM HeoSxoguMo coSnrogaTb ocoSyro octo- 
poxHocTb?

2. K KaKoMy u3 u3BecTHbix BaM TunoB xuMunecKux pea^uti oTHocnTcn pe- 
aK4uu Bogopoga c KucnopogoM, xnopoM?

3. CocTaBbTe ypaBHeHun pea^uti Bogopoga co cnegyroi^uMu oKcugaMu: 
a) Cu2O; 6) Fe2O3; b) HgO.

4. BcTaBbTe BMecTo 3HaKa Bonpoca $opMyny HyxHoro Bei^ecTBa u pac- 
cTaBbTe Ko^$$u^ueHTbl b nornyneHHbix cxeMax xuMunecKux pea^uti. 
yKaxuTe, k KaKoMy Tuny othocutca Kaxgan pea^un:

a) H2 + ? ^  Zn + H2O; 6) ? + O2 ^  H2O;
b) ? + Fe2O3 ^  Fe + H2O; r) H2 + WO3 ^  ? + H2O.

5. CocTaBbTe ypaBHeHun pea^uti, c noMoi^bro KoTopbx moxho ocyi^ecT- 
BuTb cnegyroi^ue xuMunecKue npeBpai^eHun:
a) Cu ^  CuO ^  Cu; 6) Fe2O3 ^  Fe ^  FeO.

6 . npuBeguTe ypaBHeHun xuMunecKux pea^uti nornyneHun H2S, HCl, NH3 
u H2O u3 cooTBeTcTByro^ux npocTbx Bei^ecTB.

7. M3BecTHo, hto npu 3apngKe aBToMoSunbHbx aKKyMynnTopoB b Henpo- 
BeTpuBaeMbx noMei^eHunx o6pa3yeTcn rpeMynan cMecb. nogyMatiTe, Ka- 
kum o6pa3oM aBTonroSuTenb MoxeT o6e3onacuTb ce6n ot B3pbBa.

§ 22. nOHATMe o  KMCflOTaX

C aoB o «K u c a b iH » ,  Se3ycaoBH o, 3HaKoMo K a ^ g o M y  u3 Hac. 
M b  noMHuM BKyc K u c a o ro  M o^oK a, ju m o h h o fo  coK a, k u c jh x  
aS a oK , m ;aBeaa... B t o t  BKyc n pogyK T aM  n uTaH u a n pu garoT  oco- 
Sbie B e^ ecT B a  —  K u cu o m b . B  k u c^om  M oaoK e c o g e p ^ u T c a  mo- 
a o ^ H a a  K u caoT a , b coK e  auM oH a —  ^uM oH H aa, b a S a o K a x  —  
aS a o^ H a a , a  b m ;aBeae —  m;aBeaeBaa.

132 Bogopog

Правообладатель Народная асвета



OSm;ee KoaunecTBO K u eaoT  oneH b BeauKO —  h x  HecKoabKO 
t h c s h . f la m b  c HeKOTopbiMH H3 h h x  m m  BCTpenaeM ca b  noBce- 
gH eBH ofi ® h 3h h . K p oM e  K u eaoT , c o g e p ^ a m ;u x e a  b  n p o gy K T a x  
nHTaHHA, goM a  M b  M O ^eM  H afiTu  u g p y ru e  K u c a o T b . ^TO, Ha- 

npH M ep, SopH aa K u caoT a  h 3 goM am H efi an reH K u , eepH aa  k u c - 
a o T a  g a a  3anpaBKH aB TO M oSuabH bx aK K yM yaaTop oB . K u c a o T b  
u en oab 3yroTca  He ToabKO b  S b T y . O h h  H ax o ga T  m u p o K o e  npu- 
MeHeHue n paK Tu necK u  bo  B cex e ^ e p a x  geaTeabHOCTH neaoB eK a. 
^o^TO M y 3HaHua o  K u ca o T a x  oneH b B a ^ H b  g a a  coBpeM eH H oro 

neaoB eK a. no3HaKOM HM ca c ^THMH B e^ecTB aM H  n o S a u ^ e .

C ocm ae K ucaom
M ea b n a fim u M u  HacTun^M u K u caoT  aB aaroT ca  u x  M oaeK y- 

a b .  n o c K o a b K y  Bee K u c a o T b  oSaagaroT  n o x o ^ u M  BKycoM , to  u x  
M o a e K y a b  g o a ^ H b  uM eTb KaKue-TO oSrn;ue n e p T b . K a K u e  uMeH- 

h o ? BHuMaTeabHO paecM OTpuTe pueyHOK 86 . B b  BuguTe m a- 
p o B b e  M ogeau  M oa eK ya  H eK O Topbx  K u eaoT  u u x  xu M u n ecK u e 
$ o p M y a b .  B  o gH u x  M o a eK y a a x  M aao  aTOMOB, b  g p y r u x  —  Soab- 

m e. A t o m m  K aK o ro  ^aeM eH Ta ecTb b  K a ^ g o f i  u3 ^THx M oa eK ya ?  
npaB uabH O , ^TO aTOM b B o go p oga  H . O h u  B xogaT  b  eocTaB M oae­
K y a  B cex  u3B ecTH bx  K ueaoT .

n p egcT a B b T e  Ten epb , h to  HaM y g a a o e b  OTCoeguHuTb o t  M o­
a e K y a  K u eaoT  m ap u K u  aTOMOB H . O cTaB m u eea  n pu  ^TOM na- 

c tu  M oa eK ya  H a3bBaroTca Kuc^om H U M u ocm am K aM u. B  Ham eM  
ea y n a e  ^TO aTOM C l, r p y n n b  aTOMOB N O 3, S O 4, P O 4. n o c K o a b K y
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n u e a o  K u eaoT  BeauKO, to  TaK s e  BeauKO u n u e a o  K u e a o T H b x  
ocTaTKOB. C h u m u  b m  no3HaKOM uTecb b  gaab H efim eM .

OSrn;uM c b o h c tb o m  B cex  K u eaoT  a B a a eT ca  t o , h t o  e o g e p s a -  
rn;ueea b  u x  M o a eK y a a x  aTOM b B o go p oga  M oryT  3aMern;aTbea aTO- 
MaMu M eTaaaoB .

nKMC^OTbi —  c^o^HNe Be^ecTBa, b Mo^eKy^ax kotopnx cogep- 
KaTca aToMb Bogopoga, cnoco6Hbie 3aMe^aTbca aToMaMM Me- 
Ta^^oB, M KMc^oTHbe ocTaTKM.

K u e a o T H b e  ocTaTK u eoegu H eH b  e aTOMaMu B o go p og a  b  co- 
OTBeTCTBuu co CBoefi BaaeHTHOCTbro. K a K  m o k h o  ee  on p ege - 
au Tb?  B b  3HaeTe, h t o  B ogop og  B cerga  ogHOBaaeHTeH. 3HanuT, 
e ea u  K u e a o T H b fi ocTaTOK eoeguH eH  e ogH uM  aTOMOM H , to  Ba- 

aeHTHOCTb ^TO^o ocTaTK a paBHa eguHun,e, e ea u  e gB yM a aTOMa- 
m u  H  —  gByM , a  e TpeM a aTOMaMu H  —  TpeM.

X uM un ecK aa  fyopM yaa aw 6ou K u ca o m u  H anuH aem ca c cumbo- 
a a  H , nocae Komoposo 3 a n u c u e a e m c a  fyopM yaa KucaomHoso  
ocm am K a.
B  Ta6aun,e 5 n p egcT a B aeH b  Ha3BaHua u xu M u n ecK u e $ op M y- 

a b  K u eaoT , e k o t o p m m u  b m  S ygeTe  BCTpenaTbea b  S a u s a f im e e  
BpeM a. 3 g ee b  s e  g a H b  $ o p M y a b  K u e a o T H b x  OcTaTKOB u u x  Ba- 
aeHTHOCTb (yK a3aH a p u m c k u m u  n ,u$paM u ). P y e c K u e  Ha3BaHua 
K u e a o T H b x  OcTaTKOB n p o u c x o g a T  o t  aaTuH CKux Ha3BaHufi co o t- 
B eTC TB yro^ux HeM eTaaaoB .

TaSaH ^a  5. CocTaB khc^ot h ux HaaBaHHa

Ha3BaHue
KHOflOTU

OopMy^a
KHCAOTM

OopMy^a 
H Ba^eHTHOCTb 

KHC^OTHOrO OCTaTKa

Ha3BaHue
KHC^OTHOrO

OCTaTKa

XaopoBogopogHaa
(eoaHHaa)

HCl C l(I) xaopug

A3OTHaa h n o 3 NO3(I) HuTpaT
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npodoamenue

Ha3BaHue
KHC3OTW

OOpMy^a
KHCAOTU

OOpMy^a 
H Ba^eHTHOCTb 

KHC^OTHOrO OCTaTKa

Ha3BaHHe
KHC^OTHOrO

OCTaTKa

CepHaa H 2SO4 SO4(II) eyab^aT

yroabHaa H 2CO3 CO3(II) KapSoHaT

Ooc^opHaa H 3PO4 PO4(III) ^oe^aT

K a K  B b r a a g a T  K u c a o T b ?  n p u  oSm h h h x  y e a o B u a x  o h u  n peg- 

CTaBaaroT eoS o fi s u g K u e  u a u  T B ep gb e  Bem;ecTBa. T a K , Hanpu- 
M ep, n pu  KOMHaTHOfi T eM n epaType eepH aa  K u caoT a  H 2S O 4 —  
S e e ^ e T H a a ,  M aeaaH u cTaa , He u M e ro q a a  3 an axa  su gK O C T b , non- 
t u  b  2 pa3a T a s e a e e  B o g b . n p u  T ex  s e  y e a o B u a x  $ o e $ o p H a a  

K u caoT a  H 3P O 4 —  S eaoe  TB epgoe Bem;ecTBO Se3 3an axa . X a o p o -  
B ogop ogH aa  K u caoT a  H C l (u cT op u n ecK oe  Ha3BaHue —  eoa a H a a  
K u ca o T a ) n pegcT aB aaeT  eoS o fi pacTBop ra3a  x a o p o B o g o p o g a  b  b o - 
ge . ^TOT pacTBop uM eeT x a p a K T ep H b fi p e3K u fi 3anax.

BoabmuHCTBO K u eaoT  pacTB op u M b  b  Boge.
E cT b  B e ^e o T B a , K O T o p b e , K aK  u  K u c a o T b , e o g e p s a T  aTO M b Bo­

g o p o g a , h o  K u e a o T H b M u  C BoficTBaM u He oS aaga roT , H a n p u M e p  MeTaH 
CH4, aM M uaK  N H 3, ra roK O 3a  C 6H 12O 6 u  g p . C aegoB aTeabH O , He Bee 
Bem;ecTBa, e o g e p s a r n u  aTO M b B o g o p o g a , a B a a ro T c a  K u e a o T a M u .

M e p u  npedocm opoM H ocm u n p u  padom e c K ucaom aM u
K u c a o T b  OTHOcaTca k  egKuM  Bem;ecTBaM. n p u  n on agaH u u  Ha 

K o s y ,  b  poT  u a u  b  ra a 3 a  K u c a o T b  B b3bB aroT  Soae3H eH H be xu - 

M unecK ue o s o r u .  TK aH u , u3 K O T op b x  u3roTOBaeHa H am a o g e s -  
ga , n pu  KOHTaKTe e K u eaoTaM u  SbC Tpo p a3pym aroTca . H t o Sm  
u 3 S es a T b  n o g o S H b x  HenpuaTHOCTefi, e K ueaoTaM u  e a e g y e T  oS- 

p a ^ a T b e a  K pa fiH e o c t o p o s h o . E ea u  K u caoT a  Bee s e  n o n a a a  Ha 
K o s y  u a u  o g e s g y ,  H ysH O  HeMegaeHHO n p o M b T b  n o p a s e H H b fi  
ynacTOK Soabm uM  KoaunecTBOM  x o a o g H o fi B o g b , a  3aTeM —  pae- 
t b o p o m  nuTbeB ofi e o g b .

Правообладатель Народная асвета



HIHJ
136 Bogopog

n o H a m u e  o6 uH duK am opax
n o c K o a b K y  K u c a o T b  npoSoBaTb Ha BKye onacHO, u x  Haau- 

n u e  m o s h o  o n p egea u T b  n o  u3MeHeHuro OKpacKu cnen ,uaabH bix 

B e^ ecT B  —  uH duK am opoe. B  n ep eB oge  Ha p y ecK u fi a 3 b K  ^TOT 

TepM uH O3HanaeT «y K a 3 a T e a b » .  TaK uM  oSpa3OM, uH guK aTop , 

u3M eH aa on p egea eH H b M  oSpa3OM CBofi n,BeT, yK a3 b B aeT  Ha to ,  

h to  b pacTBope e o g e p s u T c a  K u caoT a . Cym ;ecTByroT T a K s e  uHgu- 

K a T o p b , u 3 M eH a ro^ u e  CBoro O KpacKy b npucyTCTBuu KaK  kuc- 
a oT , TaK u p a g a  g p y r u x  Bem;ecTB.

nMHflMKaTopb —  ^To oco6bie Be^ecTBa, KoTopbie M3MeH&roT 
cbow oKpacKy B npucyTcTBMM kmcaot m paga gpyrux Be^ecTB.

H a  y p o K a x  xu m u u  g a a  o S H a p y s e H u a  K u eaoT  b pacTB opax  

uen oab3yroT  eaegyrom ;u e u H gu K a T o p b : aaKM yc, M e m u a o e u u  
opaH M eeuu  (M em u a o p a H M ) , a  T a K s e  yHueepcaabHyrn uHduKa- 
m opH ym 6yM asy  b Buge n o a o eo K  e n e ^ a a b H o f i  S yM aru , n pon u - 

TaHHofi CMecbro p a 3 H b x  uH guK aTopoB . O K pacK a  uH guK aTopoB  

b B oge noKa3aH a Ha p u eyH K e 87 . H H g u K a T o p b  u3MeHaroT cboh  

^ e T ,  e ea u  b pacTB ope ecTb K u c a o T b  (p u e . 8 8 ).

Puc. 87. OKpacKa uHguKaTopoB b Boge Puc. 88. OKpacKa uHguKaTopoB b pac­
TBopax KucnoT
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O K pacK a  aaK M yea , M e T u a o p a H s a  u yH u B epeaabH ofi uH guKa- 

TopH ofi S yM aru  b  B oge u b  pacTB opax  K u eaoT  n pu B egeH a b  TaS- 

aun,e 6.

Ta Sa H ^a  6. OKpacKa HHgHKaTopoB h yHHBepca^bHoft HHguKaTopHofi
SyMaru b Boge h b pacTBOpax khc^ot
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nHguKaTopb

Be^ecTBa

flaKMye MeTuaopaHs
y  HuBepeaabHaa 
uHguKaTopHaa 

SyMara

Boga opaHseBbifi s ea T b fi

KueaoTM KpaCHblH KpaCHbfi KpaCHbfi

^KC^epHM eHTaabHO yS egu M ca  b  enoeoSHOCTu uH guK aTopoB  

u3M eHaTb CBoro O KpacKy b  p acTB opax  K ueaoT .

^ a S o p a T o p H M H  o n w T  3 

f l e u c m e u e  K u cn o m  n a  unduK am opbL
B  gBe n poS u pK u  H aaefiT e  npuMepHO n o  1 c m 3 pacTBopoB eep- 

H ofi u e o a a H o fi K u eaoT . B  K a s g y r o  n p oS u p K y  goSaBbTe n o  ogH o fi 

K an ae  pacTB opa aaK M yea . OTM eTbTe H aS arogaeM b e aB aeH ua.

B  gBe g p y ru e  n poS u pK u  e pacTBopaM u y K a 3a H H b x  B b m e  kuc- 

a oT  n p u a e fiT e  n o  o gH o fi K an ae  pacTB opa M eT u a o p a H s a . K aK u e  

u 3M eHeHua n p o u 3o m a u  b n p oS u p K ax?

CpaBHuTe cbou  H aSarogeH ua e gaH H bM u  TaSaun ,b  6 .

B  co cm a e  K ucaom  e x o d a m  a m o M u  eodopoda u Kucaom - 
H ue ocm am K u.

H H d u K a m o p u  —  oco6ue eew ,ecm ea, u3MeHamw,ue ceom  
oKpacKy e  n p u c y m c m e u u  K ucaom  u p a d a  d p y su x  eew ,ecm e.

K u c a o m u  —  edKue eew ,ecm ea. n p u  pa 6 o m e  c h um u  HyM- 
ho 6 u m b  ocmopoMHUMu.
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R l  B o n p o c b i m 3agaHMA

1. Atomh KaKoro xuMunecKoro ^neMeHTa oSA3aTenbHo BxogAT b cocTaB 
Bcex KucnoT?

2. M3roToBbTe u3 nnacTunuHa Mogenu MoneKyn KucnoT b cooTBeTcTBuu c 
pucyHKoM 86. CgenaMTe $oto ^Tux MogeneM.

3. B $opMynax KucnoT HCl, HNO3, H2SO4, H3PO4 nognepKHuTe KucnoTHbie 
ocTaTKu u yKaxuTe BaneHTHocTb Kaxgoro u3 hux.

4. 3anonHuTe b TeTpagu Ta6nu^y.

138 Bogopog

Ha3BaHue
KucnoTbi

OopMyna
KucnoTbi

OopMyna
KucnoTHoro

ocTaTKa

Ha3BaHue
KucnoTHoro

ocTaTKa

A3oTHaA

H2SO4

CO3

$oc$aT

5. CocTaBbTe $opMynbi KucnoT, b cocTaB KoTopbix BxogAT KucnoTHbie ocTaT­
Ku (b cKoSKax yKa3aHa ux BaneHTHocTb): NO2(I), SO3(II), MnO4(I).

6 . B KaKoM u3 KucnoT — HCl, H2CO3, H2SO4 —  MaccoBaA gonA Bogopoga 
HauSonbmaA? BbinonHuTe cooTBeTcTByroi^ue pacneTbi.

7. KaKoBb Mepb npegocTopoxHocTu npu paSoTe c KucnoTaMu? Hto HyxHo 
genaTb, ecnu KucnoTa nonana Ha Koxy unu Ha ogexgy?

8. B cocTaB HeKoTopbix ra3upoBaHHbix HanuTKoB BxoguT ogHa u3 u3BecTHbix 
BaM KucnoT. O6 i^ee nucno aToMoB b ee KucnoTHoM ocTaTKe paBHo 5, 
a nucno aToMoB Bogopoga b MoneKyne Ha oguH MeHbme nucna aToMoB 
Kucnopoga. O KaKoM KucnoTe ugeT penb?

B  koh^  m e M b  eaM  n p ed n a za em cn , 3 a d a n u e  d n x  H edonbm o- 
zo uccnedoeam enbC K ozo  n p o eK m a , K o m o p b u  6 b  M o w em e  e b -  
n o n H u m b  b doM a m H ux y c n o e u n x .
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§ 23. B b ig e n e H u e  B o g o p o g a  b  p e a ^ u n x  
k m o r o t  c  MeTannaMM

B b  y s e  3HaeTe, h to  K u c a o T b  oSaagaroT  p agoM  oS m u x  

CBoficTB. O hu  K u e a b e  Ha BKye, u3MeHaroT O KpacKy uHguKaTO- 

poB. H o  y  K u eaoT  ecTb em e  ogHO oneHb B a s H o e  CBoficTBO —  cno- 
co6Hocmb p ea su p o ea m b  c M em aaaaM u. A to m m  M eTaaaoB  B bTee- 

HaroT u3 M oa eK ya  K u eaoT  aTOM b B o gop oga , K O T op b fi B b g e a a e T -  

e a  b Buge ra3a.

P eaK uuu  3aM emeHua
B  n p oS u p K y  e x a o p o B o g o p o g H o fi K u eao T o fi H C l on ycTu M  Ky-

eoneK  M eT aaaa  n,uHKa Zn . H a  noBepxHOCTu M eT aaaa  ep a 3y  s e

oSpa3yroT ca  M aaeH bKue n y 3b p b K u  r a 3a. O h u  SbC Tpo yB eau n u -

BaroTca, O TpbBaroTca o t  M eT aaaa  u ycTp eM aaroT ca  BBepx. f lo -

CTurHyB noBepxHOCTu pacTBopa, ra3 B b x o g u T  H a p y s y .  CoSepeM

^TOT ra3 b  nepeB epH yTyro  BBepx gHOM n p oS u p K y  u nogH eeeM  ee

b  TaKOM n o a o s e H u u  k  naaM eH u enu p-

TOBKH (pHC. 8 9 ). M b  yCJIblHHM XJIO"

noK . ^TO CBugeTeabCTByeT o  H aau n u u

b  n poS u pK e B ogop oga .

n o  M epe n poTeK aH u a peaKn,uu K y-

eoneK  n,uHKa nocTeneHHO yM eH bm a-

eTca  u BCKope uene3aeT  noaHOCTbro.

B  n poS u pK e oS pa 3y e T c a  Seen,BeTHbfi

n p o 3 p a ^ H b fi pacTBop. n oM ecT u M  Ka-

naro  ^T0^0 pacTB opa Ha CTeKaaHHyro

n aacT u H K y u H arpeeM  ee  CHu3y naaM e-

HeM enupTOBKu. B cK op e  B oga  u3 ^Tofi

Kan.nH H cnapH Tca, h  Ha n.nacTHHKe

ocTaH eTca TB epgoe BemecTBO S ea o ro  „
Puc. 89. nonyneHue Bogopoga

n,BeTa. X u M u K u  o n p e g e a u a u , HTO e ro  u goKa3aTenbcTBo ero HanunuA
eocTaB B b p a s a e T c a  ^ o p M y a o f i  Z n C l2. b npoSupKe
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T en e p b  m m  M O seM  3anueaTb ypaBH eH ue p e a ^ u u  n,uHKa e eo- 

a a H o fi K u eaoT o fi:

Z n  +  2 H C l =  Z n C l2 +  H 2|.
npocToe eaosHoe eaosHoe npocToe

BemecTBO BemecTBO BemecTBO BemecTBO

H a  p u eyH K e 90  n pu B egeH a  exeM a  ^Tofi peaKn,uu. H 3 ypaBHe- 

H ua u n oacH arom e fi e r o  e x e M b  BuguM , h to  aTOM b ^ H K a  3aMe- 
W-amm aTOM b B o go p og a  b M o a eK y a a x  K u c a o T b . B  pe3yabTaTe  u3 
n p o cT o ro  Bem ecTBa (Z n )  u e a o s H o r o  Bem ecTBa (H C l )  oSpa3yroT- 
e a  HOBbe —  n p ocT oe  BemecTBO B ogop og  H 2 u e a o s H o e  BemecTBO 

Z n C l2. ^ T 0 em e  oguH  npu M ep  p e a ^ u u  3aM ew enua .

+ +  HH

Puc. 90. CxeMa pea^uu 3aMe^eHuA Bogopoga b KucnoTe MeTannoM

T a K  s e  n poTeK aeT  peaKn,ua s e a e 3 a  e pacTBopoM  eep H o fi k u c -

aO T b : F e  +  H 2S O 4 =  F eS O 4 +  H 2|.

^TH xu M u n ecK u e  peaKn,uu n o g T B ep sg a ro T , h to  K u ca o m u  —  

caoMUbie e e w e c m e a , e  M oaeK yaax K o m o p u x  codepM am ca am o- 
m u  eodopoda, cn o co 6 n u e  3aM ew am bca amoM aM u M em aaaoe, u 
K u c a o m n u e  ocm am K u.

B a sH O  3anoM HuTb, h t o , b  O Taunue o t  e o a a H o fi u eepH ofi 
K u eaoT , a3OTHaa K u caoT a  H N O 3 p ea ru p yeT  e M eTaaaaM u Se3 b m - 

g e a e H u a  B ogop oga . BMecTO H ero  oSpa3yroTca g p y ru e  Bem ecTBa, 
C KOTOpbM u B b  nO3HaKOMuTeCb n o 3 s e .

y S e g u M c a  Ha n paK Tu K e b  enoeoSHOCTu K u eaoT  pearupoB aTb  
e M eTaaaaM u.
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^ a 6 o p a T o p H M H  o n u T  4 

B 3 a u M o d e u c m eu e  K u cn o m  c M em a n n a M u
B b  y s e  3HaeTe, h to  K u c a o T b  M oryT  B3auMogeficTBOBaTb 

e M eTaaaaM u. H o  Bee a u  M e T a a a b  B bTecH aroT  B ogop og  u3 k u c - 

aoT ?  fla B a fiT e  npoBepuM  ^T0 ^KC^epHMeHTaabH0.

B  T p ex  n p oS u p K ax  BaM B b g a H b  M e T a a a b  —  s e a e 3 O  F e , 

d,u h k  Z n  u M egb  Cu. n p u a e f iT e  b  n poS u pK u  pacTBop xaopoBO- 

g o p o g H o fi u a u  eepH o fi K u eaoT  oS^eMOM 1— 2 c m 3. BHuMaTeabHO 

H aSarogafiTe  3a npu3HaKaM u x u M u n ecK u x  p e a ^ u f i .  O n u m u Te 

c bo u  H aSarogeH ua, y K a s u T e  npu3H aKu xu M u n ecK u x  peaKn,ufi, 

eocTaBbTe u x  ypaBH eH ua. C g e a a fiT e  eooTBeTCTByrom ufi B b B og  oS 

oeoSeHHOCTax B3auM ogeficTB ua K u eaoT  e M eTaaaaM u.

P a d  a K m u e n o c m u  M em aaaoe
B b n o a H u B  a a S o p a T o p H b fi o n b T  4 , bm yS egu a u eb , h to  c kuc- 

a o T o fi H au S oaee  ^Hep^HHH0 p ea ru p yeT  d,uhk. PeaK n ,u a  s e a e 3 a  

e K u ea o T o fi n poTeK aeT  MeHee ^Hep^HHH0, a  M egb  e H efi u BOBce 

He p ea ru p yeT .

B b ia o  ycTaHOBaeHO, h to  n o  M epe yM eH bm eH ua uHTeHcuBHO- 

c tu  B bTecH eH u a B o go p og a  u3 K u eaoT  M e T a a a b  m o s h o  p aen oa o - 

s u T b  b  e a e g y ro m u fi p a g :

K  C a  N a  M g  A l  Z n  F e  N i  S n  P b  (H 2) C u  H g  A g  P t  A u

E ro  Ha3bBaroT BH TecH H TeabH H M  p a g o M  M e T a ^ O B  u a u  pa-

gOM aKTHBHOCTH M e T a ^ O B .

• M e T a a a b ,  H a x o g a m u e e a  b ^T0M p a g y  aeeee  B o gop o ­

g a  (H 2), e u m e c n a m m  ^T0T ra3 u3 pacTBopoB K u eaoT  (K poM e 

H N O 3). P e a ^ u a  u geT  TeM uHTeHcuBHee, neM  aeB ee p a e n o a o s e H  

M eTaaa.

• M e T a a a b ,  C Toam u e b ^T0M p a g y  npa eee  B o go p oga , B ogop og  

u3 K u eaoT  ne e u m e c n a m m .
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n o a y% en u e  eodopoda e a a 6 opam o puu
B  x u M u ^ ecK o fi aaS op aT op u u  u b m K 0abH 0M KaSuHeTe xum uu  

B ogop og  n oay^ a roT  ge ficTB ueM  pacTBopoB x a o p o B o g o p o gH o fi H C l 

u a u  eepH ofi H 2S O 4 K u eaoT  Ha HeK0T0p b e  M e T a a a b . 3 tu  peaK- 

^HH n poB ogaT  b c ^ e ^ H a a b H b x  n p u S op a x  —  b an n apaTe  K u n n a  

u a u  b an n apaTe  K u p rom K u H a (p u e . 9 1 ).

O SpaTuTe BHuMaHue, ^ to  g a a  n o a y ^ e H u a  B o go p og a  b aaS opa- 

Topuu  u a u  b m KoabHOM  KaSuHeTe x u m u u  m o s h o  uenoab3OBaTb 

He Bee M e T a a a b , p a c n o a o s e H H b e  b p a g y  aKTuBHOCTu aeB ee H 2. 

f l e a o  b t o m , ^ to  H au Soaee aK TuB H be M e T a a a b , H anpuM ep HaT- 

p u fi N a  u K a a u fi K ,  p ea ru p yroT  e K ueaoTaM u  ^pe3BbraafiHO Syp- 

h o , e BOcnaaM eHeHueM  u B3pbBOM.

B  t o  s e  BpeM a p e a ^ u u  K u eaoT  e MeHee aKTuBH bM u Me- 

T aaaaM u  —  0a 0B0M Sn  u c b u h ^ m  P b  —  npoTeKaroT  M egaeH - 

h o . ^ 0 ^ T 0 M y  g a a  n o a y ^ e H u a  B o go p oga  b yK a3 aH H b x  y ea o B u a x  

H au Soaee n o g x o g a m u M u  M eTaaaaM u aB aaroTca  ^HHK, s ea e3 O  

u aaroM uH ufi.
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K u ca o m w  —  caoM H ue eew ,ecm ea, e  M oaeK yaax K o m o p u x  
codepM am ca a m oM u eodopoda, cn o co d n u e  3aM ew,ambca am o- 
MaMu M em aaaoe, u K u c a o m n u e  ocm am K u.

M e m a a a u , cm oaw ,ue e  p a d y  a K m u e n o c m u  do eodopoda, 
e u m e c n a m m  eso u3 K ucaom  (KpoMe H N O 3).

B  aad o p a m o p u u  eodopod n o a yn a m m  e3auM odeucm eueM  
M em aaaoe c K ucaom aM u.

□  B o n p o c b i u 3aflaHMA

1. M3 npegnoxeHHoro pAga Bbi6epuTe $opMynbi KucnoT: K2SO4, CuO, HNO3, 
FeCl2, H2SO4, CO2, MgCO3, H3PO4, KNO3, HCl.

2. Ha3oBuTe gBe KucnoTbi, b MoneKynax KoTopbix MoryT 3aMei^aTbcA Ha Me- 
Tannb no gBa aToMa Bogopoga.

3. CocTaBbTe ypaBHeHue peaKMuu anroMuHuA c xnopoBogopogHoti Kuc- 
noToti.

4. C KaKuMu u3 nepenucneHHbx MeTannoB pearupyeT cepHaA KucnoTa: 
Muhk, anroMuHuti, Mamuti, 3onoTo? CocTaBbTe ypaBHeHuA cooTBeTcTByroi^ux 
peaKMuti.

5. KaK xuMunecKuM nyTeM moxho oTgenuTb MegHbie onunKu ot xene3- 
Hbx, ecnu Bce onunKu nepeMenieHbi? HanumuTe ypaBHeHue npoTeKaroi^eti 
peaKMuu.

6. BMecTo 3HaKa Bonpoca BcTaBbTe $opMynbi Heo6xoguMbix Bei^ecTB u 
paccTaBbTe HyxHbie KO^$$u^ueHTbl b nonyneHHbix cxeMax xuMunecKux 
peaKMuti:

a) HCl + ? ^  H2t + FeCl2;
6) ? + H2SO4 ^  ? + H2t;
b) ? + Al ^  H2t + Al2(SO4)3; 
r) ? + ? ^  ZnCl2 + H2t;
g) Mg + ? ^  MgCl2 + ?t; 
e) H2SO4 + Zn ^  ? + H2t.

7. flnA Kaxgoti napbi MeTannoB yKaxuTe, npu ucnonb3oBaHuu KaKoro u3 hux 
b peaKMuu c KucnoToti b oguHaKoBbix ycnoBuAx 6ygeT Ha6nrogaTbcA 6o- 
nee uHTeHcuBHoe BbigeneHue Bogopoga: a) Mamuti u xene3o; 6) anroMu- 
Huti u cBuHeM; b) muhk u onoBo. 06ocHytiTe cbou oTBeTbi.
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8 . M3BeCTH0, HTO B Cê bCKOM X03flMCTBe gflfl 06pa60TKU paCTeHUM ucnorb- 
3yeTcn pacTBop coru FeSO4. KaK Ha3biBaeTcfl ^Ta corb? KaKue Bei^e- 
CTBa moxho ucno^b30BaTb grin ee nonyneHufl? HanumuTe cooTBeTcTByro- 
i^ee ypaBHeHue pea^uu.

9. CocTaBbTe ypaBHeHufl pea^uti, npu noMoi^u KoTopbix moxho ocy^ecT- 
BuTb cnegyroi^ue xuMunecKue npeBpai^eHun:

а) H2 ^  HCl ^  H2 ^  H2O;
б) Fe ^  Fe2O3 ^  Fe ^  FeSO4.
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03HaKoMbTecb c gpyruMu MeTogaMu noryneHun Bogopoga b na6opaTopHbix 
ycroBuflx, a TaKxe c MeTogoM ero npoMbimmeHHoro npou3BogcTBa.

f lo M a w H u u  ^K cnepuM eH m
H c c ^ e g y f iT e  b o3m o ^ h o c tb  no^yneH H H  B o go p og a  b  goM arn- 

h h x  yc^oB H H x. Bo3bM HTe gB a CTaKaHa ( h ^ h  S ^ roge^K a ). B  nep- 

b m h  H a^e fiTe  HeM H oro CTo^oB oro y K cy ca , a  bo  B Topofi —  CTo^b- 

k o  ^ e  B ogH oro  pacTB opa j h m o h h o h  k h c ^ o t h . B  pacTBopM  k h c - 

^ o t  onycTH Te H eSo^bm oe H 3ge^n e  H3 ^ e ^ e 3 a ,  HanpHM ep CKoSKy 

o t  CTen^epa, K a H ^ ^ a p c K y ro  CK penKy, K H on K y h ^ h  rBo3gHK. H e- 

pe3 H eK oTopoe BpeMH oSpaTHTe BHHMaHHe Ha npH3HaKH x h m h - 

n ecK H x peaKn,n fi. O n n m a T e  h x . B  pacTBope K aK o fi H3 H cno^b3o- 

BaHHMx BaMH k h c ^ o t  B ogop og  Bbige^aeTCH aKTHBHee? P accK a- 

^ H T e  o  p e3 y^b TaTax  ^KC^epHM eHTa Ha yp oK e .

§ 24. C o ™  —  n p o g y K T b i 3 a M e ^ e H u n  aTOMOB 
B o g o p o g a  b  M o n e K yn a x  k m c a o t  Ha M e T a ^ ^ b

K o r g a  m m  c iu m H M  c^ obo  « c o ^ b » ,  to  cpa3y  ^ e  n pegcTaB ^a- 

eM ceSe noBapeHHyro co^ b , K oT op aa  ecTb Ha K yxH e  b  ^roSoM g o ­

Me. ^ T a  co^ b  HB^aeTCH npegcTaBH Te^eM  n ,e^oro  K ^ acca  c ^ o ^ -  

h m x  B e^ ecT B , k o t o p m h  TaK h  Ha3MBaeTCH —  « co^ h » .  H to  

oSm ;ero b  cocTaBe B cex c o ^ e fi?  K a K  o h h  oSpa3yroTCH h  KaK  Ha- 

3MBaroTCH? OTBeTM Ha ^TH B onpocM  b m  H a figeTe  b  gaHHoM 

n a p a rp a ^ e .



C ocm ae coaeu
B b  y s e  3HaeTe, h to  b  M o a eK y a a x  K u eaoT  aTOM b B o gop o ­

g a  M oryT  3 a M e^ a T b ca  aTOMaMu M eTaaaoB . n p u  ^T0M B cerga  

oSpa3yroTca n p ocT oe  BemecTBO B ogop og  H 2 u e a o s H b e  Be- 

m ecTBa, eo cT oa m u e  u3 aTOMOB M eT aaaa  u K u e a o T H b x  ocTaT- 

k o b . B b  y s e  3HaeTe, H anpuM ep, h t o  n pu  ge ficT B u u  xaopoBO- 

g o p o g H o fi K u c a o T b  H C l Ha M eTaaa  ^HHK Z n  oS pa3yeTca  e a o s -  

Hoe BemecTBO Z n C l2. O h o  c o c to u t  u3 aTOMOB M eT aaaa  Z n  u 

K u e a o T H b x  OcTaTKOB C l. n pogyK T O M  p e a ^ u u  eepH ofi k u c - 

a o T b  H 2S O 4 c M eTaaaoM  sea e3 O M  F e  a B a a eT ca  e a o s H o e  Be- 

mecTBO F eS O 4, e o cT o a m ee  u3 aTOMOB M eT aaaa  F e  u K ueaoT- 

H b x  OcTaTKOB S O 4. T a K u e  e a o s H b e  Bem ecTBa, b  eocTaB k o t o - 

p b x  B x o gaT  aTOM b M eTaaaoB  u K u ea o T H b e  ocTaTK u , OTHOcaTca 

k  eoaaM .

n Co^M —  ^To cfloKHbie BemecTBa, cocToa^ue M3 stomob MeTan- 
^oB M KMcnoTHbX ocTaTKoB.

B  e o a a x  K u ea o T H b e  ocTaTKu eoegu H eH b  e aTOMaMu M eTaa- 

aOB B COOTBeTCTBuu C u x  BaaeHTHOCTbro.

f l a a  eocTaB aeH u a x u M u n ecK u x  $ o p M y a  e o a e fi H eoSxoguM O  

3HaTb BaaeHTHOCTb aTOMOB M eT aaaa  u BaaeHTHOCTb K u e a o T H b x  

OCTaTKOB.

n p u  ^T0M n oab3yroTca  TeM s e  npaB uaoM , h to  u n p u  eocTaB- 

aeH u u  ^ o p M y a  S u H ap H b x  eoegu H eH u fi ( c m . §  10 ). f l a a  e o a e fi ^T0 

n paB u ao  ^ o p M y a u p y e T c a  ea egy rom u M  oSpa3OM: cyM M a e g H H ^  

Ba^eHTHOCTH B cex  aTOMOB M eTa^ a  g O ^ ^ H a  6b itb  paBH a cyM M e 

e g H H ^  Ba^eHTHOCTH B cex  KHCflOTHHX OCTaTKOB.

f l a a  n pu M epa  eocTaBuM  ^ o p M y a y  e o a u , b  eocTaB k o t o - 

p o fi B xogaT  aTOM b M eT aaaa  K a ab ^ H a  C a  u K u ea o T H b e  ocTaT- 

k u  $ o c $ o p H o fi K u c a o T b  P O 4. K a a b ^ H fi n p oa B aa eT  nocToaH - 

Hyro BaaeHTHOCTb I I ,  a  BaaeHTHOCTb K u eaoT H oro  ocTaTK a P O 4

paBHa I I I .
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HMt

1. 3anucM B aeM  p agoM  c h m b o j  K a^ b ^ H a  C a  u $ o p M y ^ y  k h c - 

^ oT H oro  ocTaTK a P O 4, a  CBepxy H ag h h m h  yKa3M BaeM  h x  Ba^eHT- 

HoCTb:
II III 
C a  P O 4

2. H axogH M  H auM eH bm ee oSm;ee KpaTH oe (H O K )  Ba^eHTHo- 

c th  Ka^bn,HH u K u c^ oT H oro  ocTaTKa:

H O K  =  I I  • I I I  =  6.

3. 3aTeM  ge^ u M  H O K  Ha Ba^eHTHocTb aToM a Ka^bn,uH u no- 

^ yn aeM  HHgeKC n pu  cuM Bo^e Ca:

6 : I I  =  3.

f le^ H M  H O K  Ha Ba^eHTHocTb K u c^ oT H oro  ocTaTK a u H axogu M  

HHgeKC n p u  k h c ^ o t h o m  ocTaTKe:

6 : I I I  =  2.

4 . 3an u caB  H afigeH H M e HHgeKCM (3  u 2 ) npaB ee u H H ^ e  c h m - 

B o^a  C a  u KHC^oTHoro ocTaTK a P O 4, n o^yn aeM  HCKoMyro $ op M y- 

^ y  co^ h : C a3(P O 4) 2.

Ha3eanuM , coueu
C o^H  oSpa3oBaHM aTOMaMH pa3H M x M eTa^^oB  H pa3^HHHM- 

MH KHCJoTHMMH oCTaTKaMH. ^O^TOM y HHC^o H3BeCTHbix c o ^ e fi 

orpoM H o. fla B a fiT e  HaynuMCH h x  npaB u^bH o Ha3MBaTb.

H a3BaH ue ^roS o fi co^ h  c o c to h t  h 3 Ha3BaHua K u c^oTH oro  

ocTaTK a h  p y c c K o ro  Ha3BaHua M e T a ^ a  b  poguTe^bH oM  n a g e ^ e .  

H an p u M ep , co^ b  cocTaBa N a C l Ha3MBaroT x ^ o p u g  H aTpua, a  co^b  

cocTaBa C a3(P O 4) 2 —  $ o c $ a T  k m b ^ h .

E c^ h  B x o g a ^ u e  b  cocTaB co^ h  aToMM M e T a ^ a  HMeroT ne- 

peM eHHyro Ba^eHTHocTb, to  oH a yKa3MBaeTCH puM CKofi ^ $ p o f i  

b  K p y r^ M x  CKoSKax n o c^ e  e ro  Ha3BaHua. T aK , co^ b  F e C l3 Ha3M- 

BaroT x ^ o p u g  ^ e ^ e 3 a ( I I I ) ,  a  co^ b  F e C l2 —  x ^ o p u g  ^ e ^ e 3 a ( I I ) .
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B  T a S a u ^  7 n p u B egeH b  $ o p M y a b  u Ha3BaHua H eK O Topbx 

eoa e fi.
TaSaH^a 7. OopMy^bi h Ha.3BaHHa coaefi

Kne^OTa K hc^OTHMH OcTaTOK Co^H U ux Ha3BaHH3

HCl C l(I) NaCl — xaopug HaTpua

h n o 3 NO 3CI) Ba(NO3)2 — HuTpaT Sapua

h 2s o 4 SO4(II) A l2(SO4)3 — cyab^aT aaroMuHua

H 2CO3 CO3(II) CaCO3 — KapSoHaT K a a b ^ a

H 3PO4 PO4(III) FePO4 — $oc$aT s e a e 3a (III)

B  x u M u n ecK u x  ^ o p M y a a x  e o a e fi O TpaseH O  KoaunecTBeH H oe 

eooTH om eH u e aTOMOB M eTaaaoB  u K u e a o T H b x  OcTaTKOB. H an p u - 

M ep, $ o p M y a a  F e C l2 n oK a3b B aeT , h to  b ^T0M Bem ecTBe Ha K a s -  

g b f i  aTOM F e  n p u x o g u T c a  n o  gBa K u e a o T H b x  ocTaTK a C l.

n o  xu M u n ecK o fi $ o p M y a e  e o a u  m o s h o  BbraueauTb ee  o t h o - 

euTeabH yro ^ op M ya b H yro  M aeey  M r, H anpuM ep:

M r(N a C l )  =  A r(N a )  +  A r(C l )  =

=  23 +  3 5 ,5  =  5 8 ,5 ;

M r( A l 2(S O 4)3 =  2 • A r( A l )  +  3 • A r(S )  +  12 • A r(O ) =

=  2 • 27  +  3 • 32 +  12 • 16 =  342 .

H eK O T o p b e  e o a u  BaM y s e  gaBHO x o p o m o  3h& kom h. K p o - 

Me noBapeH H ofi e o a u , ^T0 , H anpuM ep, e o g a  N a 2C O 3 (KapSoH aT 

H aTpua).

B ee  e o a u  —  T B ep g b e  KpHCTaaaHHecKHe Bem ecTBa, uM erom ue 

pa3au ^H yro  O KpacKy. K  B a sH e fim u M  n p u p og H b M  eoa aM  o t h o - 

e a T ca , H anpuM ep, KapSoHaT K a ab ^ H a  C aC O 3 (M ea , M paM op), 

x a o p u g  H aTpua N a C l (ra a u T , noBapeH H aa e o a b ), $ o e $ a T  Kaab- 

^ H a  C a3(P O 4) 2 u H eK O Topbe g p y ru e .



Conu xropug Haipufl NaCi u xropug Ka- 
nufl KCi b npupoge Hacio BcipeHaroicfl 

BMecTe b Buge ropHotf nopoflbi cunbBUHUTa 
(cm. puc.). OgHo u3 KpynHeMmux b Mupe 
MeciopoxfleHutf aiotf ropHoM nopoflbi Haxo- 
flm ca Ha Teppmopnn Pecny6nnKM Benapycb 
b paMoHe r. CoruropcKa. ^ Io  Hame rnaBHoe MuHepanbHoe 6oraiciBo. 
M3 curbBuHuia npou3Bogfli ogHo u3 BaxHeMmux MuHepanbHbix ygo6- 
peHuM —  xropug Kanufl.

C onu o6pa3yrnmctt n p u  3aMew,eHuu am oM oe eodopoda b 
Moa eK yu a x  K ucaom  amoM aM u M em auuoe.

C onu  —  cM M H bie e e ^ e c m e a , K om opue cocm o am  u3 amo- 
mob M em auuoe u K u ca o m H u x  ocm am K oe.

R 1  B on pocb  u 3agaHMfl

1. KaKue Be^ecTBa oTHocflicfl k corflM?
2. M3 npegroxeHHoro pflga Bb6epuie $opMyrbi coreM: H2O, KNO3, Fe2O3, 

FeSO4, Na2CO3, H2SO4, K3PO4, CuO, CaCi2.
3. Ha3oBuie cregyroi^ue coru: Na2CO3, Fe(NO3)2, CuCi2, Na2SO4, AiPO4, 

AgCi, Fe2(SO4)3, CaCO3.
4. CociaBbTe $opMyrbi coreM, b Koiopbx cogepxuicfl KucroTHbM ocia- 

tok cepHoM KucroTb u aioMb cregyroi^ux MeiarroB: ^uHK, HaipuM, 
x e re 3o(III).

5. PaccHuiaMie MaccoByro gorro Kucropoga b cyrb^aie arroMuHufl.
6 . PacciaBbTe Ko^$$u^ueHTbl b npegroxeHHbix cxeMax. Bb6epuie u3 hux 

cxeMb pea^ufi 3aMei^eHufl u Ha3oBuie o6pa3yroi^uecfl coru:

a) Zn + O2 ^  ZnO;
6) Ai + HCi ^  AlCi3 + H2t;
b) H2O ^  H2t + O2t;
r) Fe + H2SO4 ^  FeSO4 + H2t .

7. CociaBbTe ypaBHeHufl u yKaxuie Tunb xuMuHecKux pea^ufi, c noMoi^bro 
Koiopbx moxho ocy^ecTBuib cnegyroi^ue npeBpai^eHufl:
а) HCi ^  H2 ^  H2O ^  O2 ^  CuO ^  Cu;
б) ZnO ^  Zn ^  H2 ^  Zn ^  ZnSO4.
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n p a K T H ^ e cK a a  p a 6 oT a  5. 

n o n y n e H u e  e o d o p o d a  u  u 3 yn eH u e  ezo c e o u c m e
^ e a b  p a S o T b :  n o ayn u T b  B ogop og  b  p e a ^ u u  K u c a o T b  

e M eTaaaoM , eoSpaTb n o a y n e H H b fi ra3  u u eeaegoB aT b  e ro  

CBOfiCTBa.
P e a K T u B b  u o S o p y g o B a H u e :  pacTBop x a o p o B o g o p o gH o fi 

K u c a o T b ; r p a H y a b  ^H H Ka (u a u  K yeo ^ K u  s e a e 3 a ) ,  nacTu  npuSo- 

p a  g a a  n o a yn eH u a  ra3OB, CTaKaH^uK u a u  n poS u pK a  e B ogo fi, npo- 

SupK a g a a  eoS u paH u a B o gop oga , enupTOBKa, en u ^ K u , aynu H K a .

O nbiT  1. n o ^ y ^ e H H e  B o go p o g a .

C oS epuTe n pu S op  g a a  n o a yn eH u a  B o go p og a  u npoB epbTe e ro  

Ha repMeTu^HOCTb. n o a o s u T e  b  n p oS u p K y  H ecKoabKO rp aH ya  

^H H Ka u n p u a e fiT e  k  h u m  H eS oabm ofi oS^eM  (1 — 2 c m 3) pae- 

TBopa x a o p o B o g o p o g H o fi K u c a o T b . B b C T p o  3aK pofiTe  npoSup-
^ «-» u ^ u u

K y  npoSKOfi e ra300TB0gH 0fi TpySKO fi, K 0H e^ KO Topofi n o rp y3 u T e  

b  CTaKaH^uK u a u  b  n p oS u p K y  e B ogo fi.

O n b T  2. H 3yneH H e c b o h c tb  B o go p o g a .

0 u 3 u n e cK u e  ceo u cm ea  eodopoda. H a S a ro ga a  3a npoTeKaH ueM  

o n b T a  1, oSpaTuTe BHuMaHue Ha OTcyTCTBue OKpacKu y  B o gop o ­

ga . P a cT B op aeT ca  a u  B ogop og  b Boge?

X uM unecK ue ceo u cm ea  eodopoda. C oSepuTe B ogop og . f l a a  

^T0^0 ra300TB0gHyro T pyS K y u3BaeKuTe u3 B o g b  u BBeguTe b 

n p oS u p K y , 3aK penaeH H yro b m TaTuBe BBepx gHOM. BenoM Hu- 

Te, n on eM y n poS u pK a  g o a s H a  S b T b  p a e n o a o s e H a  uMeHHO TaK. 

npuM epH O  nepe3  1 M uH yTy o c t o p o s h o  u3BaeKuTe ra300TB0gHyro 

TpyS K y u k  OTBepcTuro n poS u pK u  n ogH eeu Te  ro p a m y ro  aynuH - 
K y  u a u  cn u ^ K y . K a K o fi npu3HaK CBugeTeabCTByeT o  npoTeK aH uu  

xu M u n ecK o fi p e a ^ u u ?  K a K o e  xu M u n ecK oe  CBoficTBO n poa B aa eT  

B ogop og  b ^Tofi p e a ^ u u ?

CocTaBbTe OT^eT o  n p ogeaaH H o fi paSoTe. C g e a a fiT e  B b B og  o 

enoeoS e  n o a yn eH u a  B o go p og a  b  aa S op a T op u u , o  e ro  ^ M u n e c K u x  
u xu M u n ecK u x  CBoficTBax, K O Topbe b m  u eea ego B a a u . CocTaBbTe 

eooTBeTCTByrom ue ypaB H eH ua x u M u n ecK u x  p e a ^ u f i .



n p o e K m
H ccn ed o ea H u e  u H d u K a m o p H b x  c e o u c m e  o e o ^ H b x  

u  azodH b ix  cokob
H c c ^ e g y f iT e  b  goM am H u x  y c ^ o B u a x  cnocoSH ocTb  HeKoTo- 

p M x  oK pam eH H M x c o ko b  H3MeHHTb CBoro o K p acK y  n o g  geficTBH - 

eM k h c ^ o t . B  KanecTBe oS ^ k t o b  u cc^ egoB aH u a  b m  M o ^ e T e  b m - 

SpaTb c o k h  oBom;efi (cB eK ^M  h ^ h  K pacH oK onaH H ofi K an ycTM ), 

c o k h  a r o g  (HepHHKH, en eB U K u  h ^ h  n ep H on ^ ogH o fi p h Sh h m ).

^T0^0 b n a m K y  h ^ h  Ha S^rogn,e H a^efiTe  HeM H oro coK a  u go - 

SaBbTe k  HeM y TaK ofi K e  oS^eM  pa3SaB^eH H oro pacTB opa yK cyc - 

H ofi k h c ^ o tm  (c t o ^ o b o to  y K c y c a ). H 3M eH aeTca  oK p acK a  co- 

Ka? K a K  S m ctp o  ^T0 n p o u cx o g u T ?  K a K u e  ucc^egoB aH H bie BaMu 

co k h  m o k h o  ucno^b3oB aTb b KanecTBe uH guK aTopoB  g ^ a  oSHa- 

p y ^ e H u a  k h c ^ o t?

n o g e ^ u T e c b  pe3y^bTaTaM u B am ero  u cc^ egoB aH u a  c ogH o- 

K^accH H KaM u, ynuTe^eM .
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152 Boga

Kmo 3Haem, omKyda depemca Boda?
Eum b Mowem, u3 cHe^a? Eum b Mowem, u3 Jibda? 
A  Mornem dumb, u3-nod 3eMju oHa 6bem?
H  BceM oHa rnu3Hb Ha njaHeme daem.

C. OJe^oBa

§ 25. C oC Ta B  U $M3MHeCKMe CBOMCTB3 BOgbl

B oga ... ^T 0  c^ o b o , ^T0 Bem;ecTB0 B xogu T  b  H am y k h 3h b  c nep- 
b m x  gH e fi n oaB ^ eH u a  Ha CBeT h  K a ^ e T c a  HaM coB epm eH H o oSm k - 
H0BeHHMM, npHBMHHMM. O gH aK0 ^T0 0gH0 H3 CaMMx HHTepeC- 
h m x  h  B aK H M x Bem;ecTB, H M ero q u x  oTH om eH H e k o  BceM y k h b o - 

M y h  H e®H B0M y Ha H am efi n^aH eTe.
T p u  neTBepTH noBepxH ocTH  3eM ^u  noKpM TM  B ogo fi. OHa 

oSpa3yeT  orpoM H M e oKeaH M  h  M opa, r^ yS o K u e  peKH h  o3epa, 
x o ^ og H M e  ^egH H KH  h  a ficS ep ru . B o g a  —  ^T0 g o ^ g b  h  CHer, ^T0 

oS ^aK a  h  TyMaHM... OHa ^ o p M u p yeT  ^ a H g m a ^ T M  Ha H am efi n^a- 
HeTe. M o ^ H H e  noToKH  BogM  oSpa3yroT oB paru  h  p y c ^ a  p eK , npo- 
pe3aroT y q e ^ b a M H  ropH M e M accuBM , pa3pym aroT  ropM .

B o g a  —  ocHoBa B cero  K H B o ro  Ha 3eM ^e. OHa u rp a eT  HCK^ro- 
HHTe^bHo B a^ H yro  p o^ b  b k h 3 h h  n e^oB eK a, k h b o th m x  h  pac- 
TeH ufi. H 3 BogM  h  y r^ eK H C ^ oro  ra3a  b npon,ecce $0T0CHHTe3a b 
3e^eH M x p acT eH u ax  oSpa3yroTca op raH u n ecK u e  Bem;ecTBa h  khc- 
^ o p o g , H eoS xogu M M fi HaM g ^ a  gM xaH u a . P o ^ b  BogM  b H am efi 

KH3HH npoCTo He0D,eHHMa!
H e  3aSM BafiTe, h to  B oga  —  ^T0 Bem;ecTBo, xu M u n ecK oe  co- 

eguH eH ue. f la B a fiT e  n o S ^ n n e  n03HaK0MHM ca c hhm.

Cocm aB u cm poeH ue B odu

H

O

H

B m  y f f ie  3HaeTe, h to  M o^ eK y^ a  BogM  co- 
c t o h t  h 3 T p ex  aT0M0B —  g B y x  aT0M0B B ogo ­

p o g a  h  o gH o ro  aToM a K u c ^ o p o g a  (p u c . 9 2 ). 

O TH ocuTe^bH aa M o^ eK y^ a p H a a  M acca BogM 

paBHa:
Puc. 92. Mogenb Mone- 
Kynb Bogb M r(H 2O ) =  2 • A r(H )  +  A r(O ) =  2 • 1 +  16 =  18.



B o g a  —  ^T0 BemecTBO mo- 
a e K y a a p H o ro  CTpoeH ua, TaK 
KaK H auM eHbm uM u HacTun,a- 
mu ^T0^0 Bem ecTBa aB aaroTca  
M o a e K y a b .

B  B oge M o a e K y a b  H 2O CBa- 
3aH b  M e s g y  eoS o fi. n p u n eM  b 
Kp u c T a a a a x  a b g a , b  O Taunue 
ot  B o g b , M o a e K y a b  CBa3aHb 

oeoSeHHO npoHHO u p aen oa o - 
s e H b  b  CTporo onpegeaeH H O M  
n o p a g K e  (p u e . 9 3 ). Puc. 93. CxeMa cTpoeHuA KpucTanna nbga

0 u 3 u n ecK u e  c eo u cm e a  eodbi
B o g a  —  eguHCTBeHHoe BemecTBO, eym ecT B yrom ee  Ha 3eM- 

a e  ogHOBpeMeHHO b  T p ex  a rp e ra T H b x  eocT oa H u a x  —  su gK O M , 
TBepgoM  u ra300Spa3H0M (p u e . 9 4 ). n p u  KOMHaTHofi TeM nepa- 
Type  B oga n p egcT aB aaeT  eoS o fi su gK O C T b  Se3 B K yea u 3anaxa . 
n p u  TeM n epaType 100  °C  OHa K unuT , oS pa3ya  B ogaH ofi nap . 
B  TB epgoe eocT oaH u e (a e g )  B oga n ep e x o g u T  n p u  TeM nepaType 
0 °C . B  t o h k o m  e a o e  B oga  He uM eeT n,BeTa, a  n p u  e ro  Toam u H e
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Puc. 94. Tpu arperaTHbx coc toahua  Bogb



S o^ee  2 m npu oS peTaeT  ro ^ y -  

S ofi 0TTeH0K. ^ 0^T0M y H am y 

n ^aH eTy  Ha3MBaroT ro ^ y S o fi —  

HMeHHo TaK ofi oH a B M r^ agu T  H3 

K0CM0Ca.

B  0T^HHHe 0T So^bmHHCTBa 

g p y ru x  Bem;eoTB Boga npu  nepe- 

x o g e  b  TBepgoe arperaTH oe c o c t o - 

aHue He c^ H M aeT ca , a, HaoSo- 

poT, HeMHoro p acm u p aeT ca . ^T0T 

^aK T  aB ^aeToa  npuHHHon Toro , h t o  .neg .nerne BogM h  He T0HeT 

b  Hefi. HMeHHo ^0^T0M y BogoeMM Ha^HHaroT 3aMep3aTb c  noBepx- 

h o c t h  h  p egK o  npoMep3aroT g o  caM oro gHa. ^T 0 3am ;um ;aeT oSuTa- 

T e^e fi peK h  03ep o t  ru Se^u  b  3HMHee BpeMa. B ecH ofi .neg HanuHa- 

eT TaaTb, h  m m  BuguM peKH c  n ^M B y^H M H  ^ b g iH a M i (p u c . 95 ).

B o g a  M eg^eH H o H arpeB aeTca , h o  h  M eg^eH H o ocTM BaeT. B o g a  

M ope fi h  0KeaH0B H aKan^HBaeT T en ^ o  ^eT0M  ( h  gH eM ) h  b m c b o - 

S o ^ g a e T  e r o  3HMofi ( h  Honbro). ^T0  npegoTBpam ;aeT pe3K ue k o - 

^ eSaH u a TeM nepaTypM  B 0 3gyxa  b  TeneH ue r o g a  h  cyToK . M o p a  h  

oKeaHM  c ^ y ^ a T  CBoeoSpa3HMMH H aK onuTe^aM H  T en ^ a  Ha H am efi 

n^aH eTe, ^ op M u p yroT  K^HMaT.

C coB epm eH H o HHCTofi B ogo fi, He e o g e p ^ a m ;e fi H H KaKux gp y - 

r u x  B e^ ecT B , So^bm uHCTBo ^ ro g e fi H H K orga  He BCTpenaeTca. 

n o ^ T H  Bee ^ u g K o c T H , c k o to p m m h  mm CTa^KHBaeM ca b noBce- 

gH eBH ofi ^ h 3 h h ,  n pegcTaB ^aroT  eoS o fi pacTBopM  pa3^HHHbix Be- 

m;ecTB. ^T0  CBa3aHo e TeM, h to  b Boge pacTB oparoTca M H orue 

TBepgM e, ^ u g K u e  h  ra300Spa3HM e Bem;ecTBa. H an p u M ep , b bo- 

gon p oB ogH o fi B oge B cerga  e o g e p ^ a T c a  pacTBopeHHM e eo^ u . H x  

M0MH0 ^ e rK o  oS H ap y^ H T b  b ^ aS op aT op u u , BM napuB B ogy . f lo -  

Ma, nocM oTpeB  b nafiH H K, bm yB u gu T e  Ha e r o  CTeHKax ^ ^ b i f i  

n ^acT  o T jo ffiH B m u x e a  e o ^ e fi —  HaKunb.
K p oM e e o ^ e fi,  b  B oge pacTB oparoTca pa3^HHHbie ra3M . E c^ h  

CTaKaH e x o ^ o g H o fi B ogo fi H 3-nog KpaH a noM ecTHTb b  T en ^oe

Puc. 95. flegoxog
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M ecTo, to  nepe3  HeKOTopoe BpeM a m o s h o  
y B u g e T t Ha e ro  BHyTpeHHux cTeH Kax Ma- 

aeH BKue n y 3 b p tK u . B  h u x  e o g e p s a T c a  

r a 3 b ,  K O Topbe  B b g e a a ro T c a  u3 B o g b  npu  
ee  H arpeBaH uu g o  KOMHaTHofi TeM nepaTy- 

p b  (p u e . 9 6 ). B  Boge pacTB opu M b  T a K s e  

u M H orue su gK O C T u . H eK O T o p b e  u3 h u x ,

H anpuM ep eepH aa  K u caoT a  u en u pT , pae- 

TBoparoTca b Boge H eorpaH uneH H o. B  Ta- 

k o m  e a y n a e  roB op aT , h to  BemecTBO cM em u- 
BaeTca e B ogo fi b  a r o S b x  eooT H om eH u ax .

3naueH ue e o d b  e  m u 3hu  neaoeeK a
B o g a  —  ogH o u3 e a M b x  B a s H b x  Bem ecTB g a a  Bcero s u B o r o  

Ha 3 eM ae , b  t o m  n u ea e  u g a a  neaoB eK a. H a m e  T eao  npuM epH o 
Ha 6 0 — 65  %  c o c to u t  u3 B o g b . B oatm u H C TB o xu M u n ecK u x  npo- 

^ ccob b  opraH u3M e n eaoB eK a  npoTeK aeT  b  BogH ofi ep eg e . B ee  
S u o a o ru n ecK u e  su gK O C T u  ( k p o b b , a u M ^ a  u g p . )  npegcTaB aaroT  

eoS o fi B ogH b e  p a cT B op b . C  B ogo fi u3 H am ero  opraH u3M a b  b u - 
g e  m o h u  u n oTa  B b x o g a T  p a 3 a u ^ H b e  n p o g y K T b  s u 3 H e g e a T e a t-  

h o c t u . E ea u  B oga He n ocT yn aeT , n p o g y K T b  s ^ H e g e a T e a tH o c T u  

HanuHaroT 0 K a 3 b B aT t BpegH oe BO3geficTBue Ha opraH u3M . B ot 

n on eM y Se3 n u m u  neaoB eK  M o s e T  n p o s u T b  g o a t m e  (npuM epH o 

5 0 — 60  g H e fi),  neM  Se3 B o g b  (npu M epH o 5 — 7 g H e fi).

HenoBeK TAxeno nepeHocuT o6e3BoxMBaHue. noTepA npuMepHo 
6— 8 %  Bogb npuBoflMT k noBbimeHura TeMnepaTypbi Tena, noKpac- 

HeHura Koxu, yHa^eHura cepg^e6MeHMA u gbixaHMA, noABneHura MbimeH- 
hom cna6ocTM u ronoBoKpyxeHura. npu TeMnepaType 30 °C noTepA 15—  
20 %  Bnaru MoxeT npuBoguTb k cMepTu. B cpegHeM 3a cBora xu3Hb He- 
noBeK noTpe6nAeT (u BbigenAeT b Buge mohu u noTa) oKono 70 t Bogb.

C a eg y eT  oTM eTu Tt, h to  g a a  Sm t o b m x  u n pou 3B ogcTB eH H bx 

H y s g  H eoS xogu M a n u cTaa  B oga , noaTOMy eoa eH a a  M opcK aa  Boga 

g a a  b t u x  ^ a e f i  He u cn oaB 3 yeTca .

Puc. 96. ny3bipbKM Ha 
cTeHKax cTaKaHa



n p u p o g H a a  Boga , e o g e p ^ a m ;a a  H eSo^bm u e K o^u necTB a gp y - 

r u x  B e^ ecT B , Ha3M BaeTca n pecH ofi. H a  go^ ro  n pecH ofi BogM  

n p u x o g u T c a  a n m b  oneH b H eS o^b m aa  nacTb (M eH ee 3 % )  Bcex

BogH M x p eeyp coB  3eM ^u . n p u n eM  S o^ee  3̂ 3anaeoB n pecH ofi

BogM  H a x o gu T ca  Ha ceBepHoM  h  ro®H0M  n o^ roea x  H am efi n^aH e- 

t m  b  Buge ^egH H KoB. n o K a  ^TH n pu p ogH M e K ^agoB b ie  n pecH ofi 
BogM  npaKTH ^ecKH  He gocTyn H M  g ^ a  Hcn0^b30BaHua.

HHTepeCHBie ^ a K T H  0 6  HCn0^b30BaHHH BOgM

• n o  HopMaM Ha K a ^ g o r o  ^ H T e ^ a  r o p o g a  n p u x o g u T c a  2 20  ^ 

BogM  b  eyTK u ;

• n pu  uen0^b30BaHHH g y m a  b  TeneH ue 5 m h h  p a e x o g y e T c a  

o k o ^ o 100 ^  BogM ;

• K a ^ g a a  CTupKa S e^b a  b  CTupa^bH ofi M am uH e TpeSyeT  c b m - 

m e  6 00  ^  BogM ;
• nepe3  o S b H H b fi B ogon poB ogH M fi KpaH n p o x o g u T  15 ^  Bo­

gM  b  M HHyTy;

• nepe3  H e3aK p M T b fi KpaH BbM HBaeTca o k o ^ o  1000  ^  BogM  

3a  nae.

K py^o6opom  e o d u  e  npupode
B o g a  b n p u p o g e  H a x o gu T ca  b nocToaH H oM  gB H ^ eH u u . n o g  

ge ficTB ueM  eo^ H e^ H oro  T en ^ a  oHa u en a p a eT ca  e noBepxH ocTH  bo- 

goeM oB . n p u  n e p e x o g e  H3 ^ u g K o r o  c o c to h h h h  b ra300Spa3H0e 

B oga  o c B o S o ^ g a eT ca  o t  pacTBopeH H M x b H efi Bem;ecTB. B ogaH M e 

n a p b  nogH H M aroTca b BepxH ue e^ ou  aT M oe^epb i h , o x ^ a ^ g a a e b  

TaM, oSpa3yroT oS^aK a. H 3 h h x , b 3aBHCHM0CTH o t  BpeMeHH ro- 

g a , B oga  Bb inagaeT  Ha 3eM^ro b Buge a T M o e $ ep H b x  ocagK oB  —  

g o ^ g a  h ^ h  CHera. O eagK H  n pegcTaB ^aroT  eoS o fi eaM M e HHCTbie 

$op M M  n p u p ogH o fi BogM .
f lo ^ g e B a a  B oga  h ^ h  CHer n onagaroT  b  peKH , M opa , oKeaHM  

h ^ h  BnuTM BaroTca b  3eM^ro, npeBparn;aacb b  nog3eM H M e BogM . 
O h h  CTeKaroT b  oTKpM TM e BogoeM M  h  n o c^ e  ^T0^0 onueaH H M fi
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OfriaKa ^ ^ r o B o p o T i ^ r - ^

Puc. 97. CxeMa KpyroBopoTa Bogb b npupoge

n,uKa CHOBa n oB TopaeTca . ^T0T npon,eee H a3bB aeTca  Kpyzoeopo- 
moM e o d u  e  npupode  (p u e . 9 7 ). K p y ro B o p o T  B o g b  —  ucKaroHu- 

TeabHO B a s H b f i  n p u p o g H b fi npon,ecc. O h  oSeenenuB aeT  3eMHyro 

e y m y  n pecH ofi B ogo fi.

O c h o b h m m  u c t o h h u k o m  H ucTofi B o g b  g a a  a ro g e fi aBaaroT- 

e a  p eK u , O3epa u n og3 eM H b e  B o g b . n p e s g e  HeM n onacTb  k  HaM 

b  goM , B oga u3 ^THx u c t o h h u k o b  n p o g e a b B a eT  g a u H H b fi nyTb  

(p u e . 9 8 ). B H an aae  e noM om bro ^ u a b T p oB  u3 B o g b  yga a a ro T

Hacoc
noflann Otctomhmk Hacoc pf\n 

noflann BOflbi

Puc. 98. CxeMa o h u c tku  nuTbeBoM Bogb



K p y n H b fi M yeop , a  3aTeM n p oB ogaT  oSpaSoTK y x^ o p o M  h ^ h  0 3 0 - 

hom . ^T 0  g e ^ a e T c a  g ^ a  ycTpaH eH u a ocHoBHofi M aecM  pa3^un- 

h m x  BpegH M x MHKp00praHH3M0B. 3aTeM  B ogy  n pon ycK aroT  ne- 

pe3 necnaH bie $ h ^ b tp m  h  oS^ynaroT  y^b Tp a$H 0 ^eT 0 M  g ^ a  Ha- 

g e ^ H o f i  g e 3 H H $ e ^ H u .

O xpaH a eodoeM oe
C p o c t o m  Hue^eHHocTH H aee^eH u a 3 eM ^u  h  yB e^uneH ueM  

oS ^eM a B M nycK aeM ofi n poM bim ^eH H ofi h  ee^bC K oxo3aficTB eH H ofi 

npogyKn,HH noTpeS ^eH u e BogM  3HanuTe^bH0 B03pacTaeT. ^0 ^T0 - 

M y H eoS xogu M o 3aSoTHTbca o  eoxpaH H ocTu  n p u p ogH M x  h c t o h - 

HHK0B HHCTofi B0gM.

E c^ h  b M ecTe B M nageH ua g o ^ g a  h ^ h  CHera b a T M oe^ ep e  eo- 

g e p ^ a T c a  n bM b h ^ h  BpegH M e bm Spocm  n p e g n p u a T u fi h  TpaHC- 

n opT a  (oKC ugM  eepM  h  a30Ta), t o  oh h  n o r^ o ^ a ro T c a  B ogo fi. B o g a  

n p u  ^T0M KaK Sm npoM M BaeT, onurn;aeT B 03gyx . B m , HaBepHoe, 

3aM ena^u , KaK ^ e rK o  gM m u T ca  Ha y^un,e n o e^ e  g o ^ g a .

n pu H H H ofi 3arpa3H eH u a BogoeM oB pa3^HHHMMH BpegHMMH 

B e^ecTB aM H  aB ^aroTca  CTo^Hbie BogM  npoM bim ^eH H b ix  h  ee^b- 

CKoxo3aficTBeH H M x n p egn p u a T u fi.  C o g e p ^ a m ;u e e a  b  ^THx b o - 

g a x  BpegHM e Bem;ecTBa nonagaroT  b  n pu p ogH M e BogoeM M , a  H3 

h h x  —  b  nuTbeByro B ogy  n p u  ee H eKanecTBeHHofi onucTKe.

B pegH M e Bem;ecTBa 0Ka3MBaroT ryS u Te^b H oe  B03geficTBue Ha 

Bee ffiHBMe opraHH3M M  b  B ogoeM ax, h t o  M o ^ e T  n pu B ogu Tb  k  h x  

ru S e^ u . ^ 0 ^ T 0 M y  n poS ^eM a oxpaH M  BogoeM oB —  ^T0 B a ^ H e fi-  

m a a  3 agan a  B cero  ne^oBenecTBa. f l ^ a  3am;uTM BogoeM oB o t  3a- 

rpa3H eH u a Ha n p e g n p u a T u a x  ycTaH aB^H BaroTca CHCTeMM o h h c t - 

k h  c t o h h m x  Bog o t  B pegH M x Bem;ecTB. H oB b ie  npou3BogcTBa 

n poeK Tu pyroT ca  e yneT0M  H eoSxoguM ocTH  oS a3aTe^bH ofi h  Ka- 

necTBeHHofi o h h c t k h  uen0^b30BaHH0fi BogM . f l ^ a  3 a^ H T M  Bo­

goeM oB  o t  n on a ga H u a  b  h h x  t o k c h h h m x  Bem;ecTB H eoS xogu M o 

npaBH ^bH o npuM eH aTb M HHepa^bHbie ygo S p eH u a  h  xu M u n ecK u e 

n pen apaTM , u cn o^b3yeM b ie  b  ee^bCK0M xo3a ficTB e.



B o d a  —  caMoe p a c n p o cm p a n e n n o e  eew ,ecm eo n a  3eM ae.
B o d a  a e a a e m c a  y n u e ep ca a b n u M  pacm eopum eaeM . B  n eu  

pacm eoparnm ca  M uosue m e e p d u e , M udK ue u 3a3oo6pa3nue  
eew ,ecm ea.

B  npupode eoda co eep m a em  Kpysoeopom .
B o d y  n yM u o  depenb u o xp a n a m b  om  3azpa3nenuu .

R l  B o n p o c b i u 3aflaHMA

1. noHeMy Boga cHuTaeTcA caMbiM BaxHbM Bei^ecTBoM Ha 3eMne?
2. OxapaKTepu3yMTe $u3uHecKue cBoMcTBa Bogb.
3. yKaxuTe npaBunbHbe oTBeTb.

McnapeHue Bogb c noBepxHocTu peK, o3ep, MopeM ^To: a) xuMuHecKuM 
npoi4ecc; 6) $u3uHecKufi npoi4ecc; b) npuHuHa o6pa3oBaHuA o6naKoB; 
r) npuHuHa goxgeM.

4. Bo cKonbKo pa3 MoneKyna Bogb TAxenee MoneKynb Bogopoga u nerHe 
MoneKynb Kucnopoga?

5. BbHucnuTe MaccoByra gonra Bogopoga u Kucnopoga b Boge.
6. PaccHuTaMTe Maccy Bogb (Kr) b BameM opraHu3Me, npuHAB, hto ee Mac- 

coBaA gonA b Tene HenoBeKa cocTaBnAeT b cpegHeM 63 %.
7. KaKue cnoco6b Bb Mornu 6b npegnoxuTb gnA pa3geneHuA TaKoM ogHo- 

pogHoM cMecu, KaK MopcKaA Boga?
8. CocTaBbTe paccKa3 Ha TeMy «KpyroBopoT Bogb b npupoge» no pucyH- 

Ky 97.
9. KaKue uctohhuku 3arpA3HeHuA npupogHbx Bog BaM u3BecTHb? npuBegu- 

Te npuMepb ^Kono^uHecKux KaTacTpo$, Bbi3biBaroi^ux 3arpA3HeHue bo- 
goeMoB.

10. HaMguTe b yHe6HoM noco6uu gBa ypaBHeHuA xuMuHecKux peaKMufi, b pe- 
3ynbTaTe KoTopbx o6pa3yeTcA Boga. yKaxuTe Tun KaxgoM u3 peaKMuM.

n p o e K m
K a n  c^KOHOMumb e o d o n o m p ed n eH u e  

b doM a m H ux y c n o e u n x
PaecH u Ta fiT e  o S m u fi oS^eM  B o g b , KOTopyro n oTp eS aaeT  Bam a 

eeM ba b  TeHeHue eyTOK, H egea u . n p o g y M a fiT e  u n p e g a o s u T e  Ba- 

p u aH T b  ^K0H0MHH n oTp eS aeH u a  B o g b  y  Bae goM a.
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§ 26. X u M u n e c K u e  CBOMCTBa BOflbi

B o g a  —  gocTaTo^H o aKTHBHoe xuM H ^ecK oe Bem;ecTBo. n p u  
oSm ^ h m x  y e ^ o B u a x , h  TeM So^ee  n pu  HarpeBaHHH, Boga p ea ru p y - 

eT e pagoM  n pocTM x h  o j o k h m x  Bem;ecTB. PaccM oTpuM  HeKoTopM e 

peaK^H H , K oTopM e xapaK Tepu3yroT  xuM H ^ecK ue cBoficTBa BogM.

B 3au M odeucm eue  e o d u  c M em aaaaM u
n p o c T M e  B e^ ecT B a  M e T a ^ M  pa3^u ^aroTca  M em gy  eoS o fi no 

xH M H ^eCKofi aKTHBHoCTH. CaM M e aKTHBHMe H3 h h x  (K ,  N a , Ca, 
B a  h  g p . )  SypH o p ea ru p yroT  e B ogo fi g a m e  n p u  KoM HaTHofi TeM- 

n ep aT yp e . Bo3bMeM H eS o^b m ofi, e ro p o m u H y , K yeo ^ eK  H aTpua 
h  noMecTHM e ro  b B ogy . H t o  mm yB u gu M ? H a T p u fi ^ e m e  BogM , 
^ 0^T0M y He ToHeT b H efi. O h  npeBpam ;aeTca b S ^ e c T a ^ u fi  m a- 

puK , K oTopM fi ^Hep^H^Ho, c «m u n e H H eM », gB u m eTca  n o  noB epx- 
h o c th  BogM . B  x o g e  ^Tofi p e a ^ u u  K am gb ifi aToM H aTpua bm- 
TecH aeT H3 M o^eK y^M  BogM  H O H  oguH  aToM B ogop oga , oS pa3ya  

B e^ ecT B o  N a O H . BbiTecHeHHbie aToMM B ogop oga , c o egu H aaeb  
n onapH o, oSpa3yroT M o^eK y^M  B o go p oga  H 2. n y3 M p bK H  ^To- 

r o  ra3a  nogTa^KH BaroT cHH3y m ap u K  H aTpua h  3acTaB^aroT e ro  

«S e ra T b »  n o  B oge (p u e . 9 9 ):

2 N a  +  2 H 2O =  2 N a O H  +  H 2|.

C HaTpueM C Kar^ueM

Puc. 99. B3auMOfleMCTBue BOflbi c MeTarmaMU
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H H o rg a  n p u  ^T0M p ea ru p y ro m u fi H aTpu fi u B b g e a a ro m u fie a  

B ogop og  BoenaaM eH aroTca.

A K T u B H b fi M eTaaa  Kaabn,u fi TaK s e  ^Hep^HHH0 p ea ru p yeT  

e B ogo fi, B b T ecH a a  u3 Hee B ogop og  ( c m . pue. 9 5 ):

C a  +  2 H 2O =  C a (O H )2 +  H 2|.

K a K u e  s e  Bem ecTBa, KpoM e B o gop oga , n oayH aroTca  b ^THx 

peaK n ,uax? K a K  B uguTe, b eocTaB K a s g o r o  u3 h u x  B x o gaT  aTO- 

M b  M eT aaaa  u r p y n n b  aTOMOB O H . C TaKuM u Bem ecTBaM u B b  

em e  He BCTpeHaaueb. O h u  OTHOcaTca k  HOBOMy g a a  Bae K a a eey  

e a o s H b x  Bem ecTB, K O Top be  H a3bB aroTca ocnoeanuaM u. PacTBO- 

p u M b e  b B oge ocHOBaHua uMeroT oS m ee  Ha3BaHue ^ e n o n u .
B o g a  B3auM ogeficTByeT u e MeHee aKTuBH bM u M eTaaaaM u. 

BenoM H uTe, h t o  b  npucyTCTBuu B o g b  gocTaTOHHO SbC Tpo p s a -  

BeroT s e a e 3 H b e  u 3 gea u a . A  b o t  TaK ue M e T a a a b , KaK  30a0T0, 

eepeS po , n aaTu H a, e B ogo fi BOoSme He p earu pyroT .
B o g a  B3auM ogeficTByeT u eo  e a o s H b M u  Bem ecTBaM u, Hanpu- 

Mep e OKcugaM u. K a K  BaM u3BecTHO, O K cu gb  0Spa30BaH b aTOMa- 

m u  g B y x  xu M u H ecK u x  ^aeMeHT0B, oguH  u3 K O T op b x  K u ea o p og . 

B T op o fi ^aeM eHT M O seT  S b T b  KaK  M eTaaaoM , TaK u H eM eTaaaoM .

B 3au M odeucm eue  e o d u  c oKcudaM u M em aaaoe
H e e a e g y e M  B3auM ogeficTBue B o g b  e OKcugoM  Kaabn,ua CaO  

(n esa m en o u  u3eecm bw ). n oM ecT u M  ^T0 BemecTBO b $ a p $ o p o B y ro  

H am K y u H eSoabm uM u nopn,uaM u SygeM  goS aB aaTb  k  HeM y b o ­

g y . M b  yB u guM , KaK SypHO n poTeK aeT  p e a ^ u a ,  b pe3yabTaTe 

KO Topofi B b g e a a e T c a  M H oro T e n a o T b  (p u e . 100 , e. 1 6 2 ). n p u  

^T0M HacTb B o g b  3aK unaeT , oS pa3ya  n ap , KaK  n pu  ram eH u u  ko- 

CTpa B ogo fi. ^ 0 ^ T 0 M y  gaH H yro peaKn,uro xu m u k u  Ha3bBaroT sa- 
m enueM  u 3 eecm u , a  ee  n p o gy K T  C a (O H )2 —  sa m en o u  u3eecm bw:

CaO  +  H 2O =  C a (O H )2.

^T0  BemecTBO a B a a eT ca  ocHOBaHueM u OTHOcuTca k  m e- 

aoHaM.
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H e S o ^ b m o e  K o^u n e-

c tbo  n o p o m K a  C a (O H )2 

BHeeeM b  CTaKaHHHK e Bo­
g o f i  h  n epeM em aeM  oSpa- 

30BaBm yroea CMeeb. n o e ^ e  

oTCTauBaHua 0Spa30BaB- 

m u fie a  n po3pa^H M fi pae- 

TBop Ha^beM  b  gBe npo- 
SupKH. B  nepByro H3 h h x  

goSaBHM H ecK o^bK o Ka- 

n e^ b  H H guK aTopa MeTH^- 

opaH m a, K oTopM fi epa3y  m e H3MeHHT CBoro oK p acK y  Ha m e^Tyro . 

B o  BTopyro n p oS u p K y  goSaBHM H eM H oro ^ aK M yea , h  o h  oKpaeuT- 

e a  b  euH u fi n,BeT. T aK  H3M eH aeTca oK p acK a  M eTH ^opaH m a h  ^aK - 

M yea  b  npueyTCTBHH rn;e^onefi.

B o g a  p ea ru p yeT  e oKCugaMH h  g p y r u x  aKTHBHMx M e T a ^ o B  

(H aT p u a , K a ^ u a , ^ h t h h ) ,  oS pa3ya  m ;e^onu:

N a 2O +  H 2O =  2 N a O H .

Puc. 100. BsauMOfleMcTBue Bogb c OKcuflOM 
Ka^bqufl CaO

MccnegyeM, B3auMogeMciByroi nu c BogoM 
OKcugb HeMeiannoB. Ecnu cipyra ra3oo6pa3- 

Horo OKcuga yrnepoga(IV) (yrneKucnoro ra3a CO2) 
HanpaBuib b Bogy, io  nacib ero b HeM paciBopui- 
ca. O6pa3yro^utfcfl paciBop b 6 biiy Ha3bBarai ra- 
3upoBaHHoM BogoM. f lo 6aBuM k HeM ogHy Kannra 
uHguKaiopa MeiunopaHxa u yBuguM, Hio ero 
OKpacKa u3MeHuica c opaHxeBoM Ha KpacHyra. 
^ I 0 , KaK Bb y x e  3Haeie, cBugeienbciByei o Ha- 
nunuu b paciBope Kucnoib. 3Hanui, npu paciBO- 
peHuu b Boge OKcuga yrnepoga(IV) o6 pa3yeica  
Kucnoia:

H2O + CO 2 = H2CO 3.

BaM y x e  3HaKOMa $opMyna H2CO3. BcnoMHUTe, 
KaK Ha3biBaeTcn ^TO Be^ecTBO.
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B o g a  p ea ru p yeT  u eo  M HoruM u g p y ru M u  Bem ecTBaM u, ho  oS 

^T0M B b  y3H aeTe n p u  gaab H efim eM  u3yH eH uu x u m u u .

O c u o ea n u a  KaK caoM H ue e e m e cm ea
H T aK , n pu  B3auM ogeficTBuu aK T u B H b x  M eTaaaoB  u u x  o k c u - 

goB  e B ogo fi oSpa3yroTca ocHOBaHua —  eoegu H eH u a , He npuH ag- 

a e s a m u e  h u  k  ogHOM y u3 u 3B ecTH bx  BaM g o  e u x  n op  K aaeeoB  

Bem ecTB —  OKcugoB, e o a e fi u a u  K ueaoT .

n p o g y K T b  B3auM ogeficTB ua B o g b  e O KcugaM u Ha3bBaroT- 

e a  su dpam aM u oK cudoe  u a u  eoKpam eHHO sudpoK cudaM u. 3a- 

noMHuTe!

B o d a  « zu d p a »  n n m c  « o u cu d »  —  

eM ecm e 6 y d e m  « zu d p o u c u d » !
^ 0^T0M y OcHOBaHua N a O H  u C a (O H )2 H a3bB aroTca eooTBeT- 

CTBeHHO ru g p o K c u g  H aTpua u ru g p o K c u g  Kaabn,ua.

O S m efi H epTofi B cex ocHOBaHufi a B a a eT ca  t o ,  h to  b u x  eo- 

CTaB B xogaT  aTOM b M eTaaaoB  u r p y n n b  O H , H a3bB arom u eea  

sudpoK cospynnaM u.

nOcHOBaHM^ —  c^OKHbie BemecTBa, cocToa^ue M3 aTOMOB Me- 
Ta^OB m rMflpoKcorpynn.

BaaeHTHOCTb r p y n n b  O H  B cerga  paBHa I .  ^ 0^T0M y e  fyopMy- 
a a x  o c n o e a n u u  K oaunecm eo sp y n n  O H  p a e n o  e a a e n m n o c m u  Me- 
m a a a a . H an p u M ep , e ea u  BaaeHTHOCTb aTOMa M egu  C u  paBHa I I ,  

t o  $ o p M y a a  eooTBeTCTByrom ero OcHOBaHua e o g e p s u T  2 r p y n n b  

O H : C u (O H )2. n o c K o a b K y  BaaeHTHOCTb aTOMa s e a e 3 a  F e  paB­

Ha I I I ,  $ o p M y a a  eooTBeTCTByrom ero OcHOBaHua —  F e (O H )3. 

T en ep b  bm M O seT e  oS ^acH u Tb , noH eM y b ^ o p M y a a x  OcHOBaHufi 

N a O H  u C a (O H )2 H u eao  rp y n n  O H  paBHO C00TBeTCTBeHH0 1 u 2.

H eTpygH O  noH aTb, h to  b aroSoM  ocHOBaHuu e a a e n m n o c m b  
M em aaaa  p a e n a  n u c a y  sp y n n  O H  e  eso fyopMyae. ^ 0^T0M y, Ha- 

npu M ep , b OcHOBaHuu F e (O H )2 BaaeHTHOCTb s e a e 3 a  paBHa I I ,  

a  b C r (O H )3 BaaeHTHOCTb xp oM a  paBHa I I I .



Puc. 101. OKpamuBaHue $eHon$ianeuHa b paciBope ^enoHU

TaKHM  0Spa30M, Bem;ecTBa K O H , C u (O H )2, F e (O H )3 aB^aroT- 

e a  rugpoK C ugaM H  M e T a ^ o B  h  n pu H ag^ em aT  k  K ^ a e ey  0CH0Ba- 

H ufi. OcH oBaH ua oSpa3yroTca n p u  B3auM ogeficTBHH e B ogo fi He 

T0^bK0 aKTHBHMx M e T a ^ 0 B  H H x 0KCHg0B, H0 H B H eK oTopM x

g p y r u x  peaKn ,uax.

O SH apym uTb  npueyTCTBue pacTB opuM M x b Boge 0CH0BaHufi 

(rn ;e^on efi) M om H o n o  H3MeHeHuro oKpacK H  HHgHKaTopoB. K poM e 

H3BecTHMx BaM ^ aK M yea  h  M eTH ^opaH m a, g ^ a  ^THx n,e^efi M om ­

Ho ucn0^b30BaTb em;e oguH  H H guKaTop  —  fyenoafym aueuH . B  Bo­

g e  h ^ h  b pacTB opax  k h c ^ o t  oh  oSm hho S e c ^ e T e H ,  h o  b pacTB opax 

rn;e^onefi oK p am u B aeT ca  b a p K u fi M a^HHoBbifi ijBeT (p u e . 101 ).

fla B a fiT e  Ha npaKTH Ke yS egu M ca  b  t o m , h t o  H a^u ^u e  m;e^o- 

n e fi b  p acTB opax  M om H o goK a3aTb  e n o M o q b ro  HHgHKaTopoB. 

yM eH u e  ^T0 g e^ aT b  a B ^ a eT ca  oneH b BamHMM, t . k . m;e^0HH, 

a B ^ a ro ^ u e e a  egKHM H Bem;ecTBaMH, M om H o BCTpeTHTb He to ^ b k o  

b  ^ aS op aT op u u , ho  h  b  SbiTy.

^ a 6 opaTopH M H  on w T  5 

f l e u c m e u e  ^ e n o H e u  Ha u H d u K a m o p u
B  Tpu npoSupK H  Ha^HT pacTBop ru gp oK C u ga  H aTpua ( h ^ h  

g p y r o f i  m ;e^onu ). B  nepByro n p oS u p K y  goSaBHM 1— 2 K an ^ u  ^aK - 

M yea , bo  BTopyro —  c to^ b k o  m e  M eTH ^opaH m a, a  b  TpeTbro —
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CToabKO s e  $ eH o a $ T a a eu H a . H to  H aSarogaeM ? CpaBHuTe OKpa- 

CKy n o a yH eH H b x  pacTBopoB e O KpacKofi uH guK aTopoB . C gea a fi-  

Te B b B og  o  ge ficT B u u  m eaoH e fi Ha u H gu K aT op b .

M e p u  npedocm opoM H ocm u n p u  padom e c eo d u u M u  pacm eopaM u  
o c n o e a n u u

B o g H b e  p acT B op b  OcHOBaHufi (m e a o H e fi)  aB aaroT ca  egK uM u , 

B b3bB aroT  o s o r u  k o s u  u pa3pym aroT  TKaHu. ^ 0 ^ T 0 M y  n pu  pa- 

SoTe e h u m u  e a e g y e T  u3SeraTb n o n a ga H u a  K an ea b  pacTB opa b 

ra a3 a , Ha K O S H b e  n o K p o B b  u o g e s g y .  f l a a  n pegoT B pam eH u a  

B pegH oro  ge ficT B u a  m eaoH e fi u en oab3yroT  3 am u T H b e  o h k u , pe- 

3uHOBbe nepH aTKu u x a a a T b .  E ea u  pacTBop m eaoH u  Bee s e  

n o n a a  Ha K o s y  u a u  b  ra a3 a , n o p a s e H H b f i  yHacTOK H eoS xogu - 

m o  epa3y  s e  n p oM b T b  Soabm uM  KoauHecTBOM x o a o g H o fi B o g b , 

a  3aTeM —  pacTBopoM  SopH ofi K u c a o T b  u3 anTeHKu.

B o d a  —  xuM unecK u aK m u en o e  e e ^ e c m e o . n p u  o d u n n u x  
y c a o e u a x  o n a  p e a su p y e m  c naudoaee  a K m u e n u M u  M em aaaa- 
m u . n p o d y K m a M u  p e a ^ u u  aeaarnm ca p a cm eo p u M u e  ocnoea- 
Hua (w ,ea o n u ) u  eodopod.

B  p e 3 y a b m a m e  e3auM odeucm eua  e o d u  c oKcudaM u aK- 
m u e H u x  M em aaaoe m aK M e o6pa3yrnm ca p a cm eo p u M u e  ocho- 
eaH ua (w ,eao nu).

OcHoeaHua  —  caoM H ue eem e cm ea , cocm oaw ,ue u3 am o- 
Moe M em aaaoe  u sudpoK cospynn.

P a c m e o p u  w ,eaoneu u3MeHarnm oKpacKy uH duKam opoe.

□B o n p o c b  m 3aflaHMA

1. Ha3oBuTe gBa BemecTBa, c KoTopbMu MoxeT B3auMogeMcTBoBaTb Boga.
2. B KaKoM MBeT u noHeMy oKpacuTcA naKMyc b pacTBopax, nonyHeHHbx 

pacTBopeHueM b Boge cnegyrai^ux Bei^ecTB: CaO, K2O?
3. HeKoTopbe $oKycHuKu noKa3bBaraT yguBuTenbHbM $oKyc — «ropeHue 

Bogb». Ohu He3aMeTHo 6pocaraT b Bogy KycoHeK HeKoToporo MeTanna,



u Bbigenaroi^ufica npu ^T0M HeBuguMbifi ra3 3aropaeTca. Bce npucyicTBy- 
roi^ue BugaT ropai^yro Bogy. nocne ^T0^0 Mar goSaBnaei b Bogy 6ec- 
^BeTHyro xugKocib, u Boga npeBpai^aeica b «buho», OKpamuBaacb b Ma- 
nuHOBbM ^BeT. nogyMaMTe o cyiu $OKyca u gaMie OTBeTb Ha Bonpocb:
a) KaKue Meiannb Bb 6b ucnonb3OBanu gna ^T0^0 $OKyca? CociaBbTe 
ypaBHeHua cooTBeicTByroi^ux pea^ufi.
6) O KaKOM ra3e roBopuica b onucaHuu? CociaBbTe ypaBHeHue pea^uu 
ero ropeHua b Kucnopoge.
b) KaKue Bei^ecTBa o6pa3yroica b pacTBope? K KaKOMy Knaccy coeguHe- 
hum ohu OTHocaica u KaK Ha3bBaroica?

4. npu B3auMogeMcTBuu KaKux Bei^ecTB c BogoM o6pa3yeica pacTBopuMoe 
ocHOBaHue Ba(OH)2? CociaBbTe ypaBHeHua cooTBeicTByroi^ux pea^ufi.

5. M3 npegnoxeHHoro paga BbSepuie $opMynbi ocHOBaHuM: NaCI; NaOH; 
H2SO4; Fe(OH)2; KNO3; CuO; KOH; Fe2O3.

6 . 3aMeHuie 3HaK Bonpoca Ha $opMynbi cooTBeicTByroi^ux Bei^ecTB u pac- 
ciaBbie K0^$$M^MeHTbl b nonyneHHbx cxeMax pea^ufi:

a) Li2O + ? ^  LiOH; 6) Li + H2O ^  ? + ?

7. Hanuwuie ypaBHeHua xuMunecKux pea^ufi, c noMOi^bro Koiopbx moxho 
ocy^ecTBuTb cnegyroi^ue npeBpai^eHua: Ca ^  CaO ^  Ca(OH)2.

8 . PaccHuiaMTe MaccoByro gonro xene3a b rugpoKcuge xene3a(ll).

f lo M a w H u u  ^K cnepuM eH m
OgHHM H3 CBoficTB rn;e^onefi aB ^ aeT ca  t o ,  h t o  h x  pacTBopM  

CKo^b3Kue h ^ h  «M M ^ b H M e» Ha om ;ynb. Bm  3HaeTe, h to  TaKHM 

m e CBoficTBoM oS^agaroT  pacTBopM  CTupa^bH oro n o p o m K a  h  mm- 

^ a . H o  03HanaeT ^ h  ^T0 , h to  b h h x  e o g ep m u T c a  rn;e^onb?

f l ^ a  n poB egeH u a  u ee^ egoB aH u a  npur0T0BbTe gBa e o e y g a  

e pacTBopaM H n o p o m K a  h  M M ^a. B  KanecTBe goM am H ero  hh- 

gu K a T o p a  u en o^ b 3 y fiT e  c o k  nepHHKH, h ^ h  n ep H on ^ ogH o fi pa- 

Shhm , h ^ h  nepHHHHoe BapeHbe. H x  oK p acK a  H 3M eH aeTca TaK 

m e , KaK y  ^aK M yea . floS aB bTe k  pacTB opy M M ^a h  CTupa^bHo- 

r o  n o p o m K a  n o  H ecK o^bK y K an e^ b  eoK a  h ^ h  pacTB opa Bape- 

hbh. H t o  bm H aS^rogaeTe? O HeM CBugeTe^bCTByroT pe3y^bTa- 

tm  B am ero  ^KC^epHM eHTa? P a ecK a m u T e  o  h h x  b K ^aeee . B 0 3- 

M om H o, bm n p e g^ o m u T e  CBofi BapuaHT oS H apym eH u a rn;e^onefi. 

K a K o fi HMeHHo?
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§ 27. P e a K ^ A  H e M T p a n M 3 a ^ u

H3M eH eH ue OKpacKu uH guK aTopoB  CBugeTeabCTByeT o  Haau- 

hu u  b pacTBope K u c a o T b  u a u  m eaoH u . O guH  u t o t  s e  uHgu- 

KaTop  oguHaKOBO u3M eHaeT CBoro O KpacKy b pacTB opax  p a3 H b x  

K u eaoT  u a u  p a 3 H b x  OcHOBaHufi. H an p u M ep , aaK M ye  oguHaKO- 

bo KpacH eeT b pacTB opax  H C l,  H 2S O 4, H N O 3. ^ T 0 3HaHuT, h to  

p acT B op b  B cex K u eaoT  e x o s u  M e s g y  eoS o fi ogH uM  cboum  KaHe- 

c tb om , a  uMeHHO TeM, h to  u x  cpeda K ucaaa. M e T u a o p a H S  ogu - 

HaKOBO O Kpam uBaeTca b s e a T b f i  n,BeT b pacTB opax  K O H , N a O H , 

C a (O H )2. ^ T 0 roB opuT  o  tom , h to  p acT B op b  B cex m eaoH e fi TaK ­

s e  oSaagaroT  oSm uM  KaHecTBOM —  u x  cpeda w,eaonHaa. E ea u  

s e  b pacTBope HeT hu  K u c a o T b , h u  OcHOBaHua, t o  roB op aT , h to  

e ro  cpeda H eum paabH aa. ^T0T TepMuH n p o u ex o g u T  o t  rpeHecKO- 

ro  eaoB a H eum ep, h to  O3HaHaeT hu m o m , hu dpysou .
O K pacK a  B a s H e fim u x  uH guK aTopoB  b  p a 3 H b x  e p e g a x  npuBe- 

geH a  b  TaSaun,e 8  (n p o g o a s e H u e  Ha e. 168 ).

T a S a u ^  8. OKpacKa HHgHKaTopoB h yHHBepcaabHoft HHgiiKaTopHoii
SyMaru b Boge h pacTBopax khc^ot h m,eaoqefi

I

Cpega
pacTBopa

^aKMyc
MeTHa-
opaH^

OeHoa-
^TaaeHH

yHHBep-
caabHaa
nHgnKa-
TopHaa
SyMara

OKpacKa
BogHoro
pacTBopa

HefiTpaab-
Haa

^uoae-
TOBaa

opaHse-
Baa

HeT
OKpacKu
(See^eT-
h h h )

seaTaa

OKpacKa 
b npu- 
CyTCTBHH 
R^aCTM

Kueaaa KpacHaa KpacHaa HeT
0KpaCKH
(See^eT-
h h h )

KpacHaa
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n p o d o n m e H u e

4

Cpega
pacTBopa

^aKMyc
MeTH^-
opaH^.

OeHo^-
^Ta^eHH

yHHBep-
ca^bHaa
nHgnKa-
TopHaa
SyMara

OKpacKa 
b npu- 
cyTcTBHH 
m;e^o^u

^eaoqHaa chhhh meiTaa MaJHHQ-
Baa

chhhh

P ea K u u a  n e u m p a a u 3 a u u u  KaK npuM ep peaK uuu  odM ena
H TaK , b m  y rn e  3HaeTe, ^ to  c p e g a  pacTBopoB TaKH x Bem;ecTB, 

KaK  K O H , N a O H , C a (O H )2, a B ^ aeT ca  m ;e^o^H on , a  c p e g a  pac- 

t b o p o b  H C l,  H 2S O 4, H N O 3 —  KH c^oH . H to  m e  n p ou 3 on geT , 

e c^ u  m m  cM em aeM  pacTBop m ;e^ o ™  c pacTBopoM  k h c ^ o t m ? 

KaKOH S ygeT  c p e g a  n o ^ y^ eH H o ro  pacTBopa?

n p oB egeM  H e S o ^ tm o n  ^Kc^epHM eHT (p u c . 1 0 2 ). B  cTaKaH- 

qH K  c pacTBopoM  N a O H  goSaBHM 1— 2 K an ^ u  $ eH o ^ $ T a ^ eu H a . 

B  cooTBeTcTBHH c gaHHMMH T a S ^ H ^ I  8 ^ eH o^ ^ T a ^ eH H  B pac- 

TBope ^ e ^ o ^ u  oK p acu T ca  b Ma^HHoBMH ^ e T ,  t . k . c p e g a  ^To- 

r o  pacTBopa m ;e^o^H aa. 3aTeM  b cTaKaH^HK c oKpam eHHM M  

pacTBopoM  nocTeneH H o, M a^eH tKH M u ^op^H aM H , SygeM  n p u ^ u - 

B aTt pacTBop x ^ o p o B o go p o g H o n  ( co^ h h o h ) k h c ^ q t m  H C l.  n o c ^ e

Puc. 102. Pea^MA HeMTpa^M3â MM i^enoHM kmc^otom
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goS aB aeH u a K a s g o f i  nopn,uu K u c a o T b  pacTBop b CTaKaHHuKe 

SygeM  nepeM em uB aTb  CTeKaaH H ofi n aaoH K o fi. B cK op e  mm yBu- 

gu M , h to  n o  M epe goS aB aeH u a  K u c a o T b  uHTeHcuBHOCTb OKpa- 

ck u  pacTB opa b CTaKaHHuKe oeaaSeBaeT. OHa CTaHOBuTca Bee 

S aegH ee u S aegH ee u HaKOHen, ucHe3aeT BOBce —  pacTBop n oa- 

HOCTbro oSecn,BeHuBaeTca. ^T0  CBugeTeabCTByeT o  tom , h to  ep ega  

n oayH eH H oro  pacTB opa H efiTpaabH aa . M o s h o  CKa3aTb, h to  kuc- 

a o T a  H eum paau3oeaaa  m eaoH b . ^ 0 ^ T 0 M y  peaKn,uro M e s g y  pae- 

TBopuM bM  ocHOBaHueM (m eaoH b ro ) u K u ea o T o fi, n p u B ogam yro  

k  0Spa30BaHuro H e fiT paab H oro  pacTB opa, Ha3bBaroT p e a ^ u e u  
H e u m p a a u 3 a ^ u :

N a O H  +  H C l =  N a C l +  H 2O.

K a K  BugHO u3 ypaB H eH ua, b  p e3yabTaTe TaK ofi p ea K n ^ u  

oSpa3yroTca HOBbe Bem ecTBa —  eoa b  u Boga.

nPeaKUMA HeMTpa^M3auMM —  ^T0 peaKuua Mexgy ocHOBaHueM 
u kmcaotom, b pe3y^bTaTe kotopom o6pa3ywTCA co^b u Boga.

PeaK n ,u a  H e f iT p a a ^ a n ^ u  He OTHOcuTca h u  k  ogHOM y u3 u3- 

B ecT H b x  BaM TunoB p e a ^ u f i  (p a 3 a o s e H u a ,  eoegu H eH u a , 3aMe- 

m eH u a ).

O SpaTuTe BHuMaHue, h to  b p e a ^ u r o  BCTynaroT gBa e a o s -  

H b x  Bem ecTBa —  ocHOBaHue u K u caoT a . OcHOBaHue c o c t o u t  u3 

aTOMOB M eT aaaa  u ru gp o K C o rp yn n , a  K u caoT a  —  u3 aTOMOB Bo­

g o p o g a  u K u eaoT H oro  ocTaTKa. B  x o g e  xu M u H ecK o fi p ea K n ^ u  

^TH e a o s H b e  Bem ecTBa odM eH ueaw m ca cboumu cocmaeHUM u  
uacm aM u  (p u e . 103 , e. 170 ). B  p e3yabTaTe  ^T0^0 oSpa3yroTca 

gBa H O Bbx e a o s H b x  Bem ecTBa (n p o g y K T b  peaKn,uu ). B  ogHOM 

u3 h u x  (N a C l )  aTOM M eT aaaa  N a  O K a3bB aeTca eoegu H eH H bM  

e K u eaoT H b M  0CTaTK0M C l. B  g p y ro M  n p o gy K T e  peaKn,uu —  

B oge (H 2O u a u  H O H ) aTOM H  eoeguH eH  e rp y n n o f i  O H . P eaK - 

n,uu T aK oro  Tu n a  H a3bBaroTca p e a ^ u a M u  odMeHa.



Puc. 103. CxeMa peaKquM HetfipanM3ai4MM

nPea^MAMM o6MeHa Ha3biBaroTca p ea ^u u  Mexgy cflOKHbiMM 
Be^ecTBaMM, b pe3y^bTaTe KOTopbx ohm o6MeHMBaroTca cbom- 
MM CoCTaBHbMU HaCTflMU.

H an p u M ep , b  npon ,ecce HefiTpa^H3an,HH cepH o fi k h c ^ o t m  ru g - 

p oK cu goM  K a ^ u a  Bem;ecTBa TaK m e oSMeHHBaroTca cocTaBHMMH 

nacTHMu:

H 2S O 4 +  2 K O H  =  K 2S O 4 +  2 H 2O.

K a K  u b  npegb igym ;eM  n pu M epe, b  p e 3 y ^ tra T e  gaH H ofi peaK- 
^HH H3 g B y x  c^ om H M x B e^ ecT B  (c ep H o fi k h c ^ o t m  h  ru g p o K c u g a  

K a ^ u a ) oSpa3yroTca gB a h o b m x  c^ o k h m x  Bem;ecTBa ( c o ^ t  c y ^ t -  

$ a T  K a ^ u a  u B oga ). C o ^ t  u B oga  h b ^ h m t c h  npogyK TaM H  peaK- 

^ f i  HefiTpa^H3an,HH c ynacTueM  M H oru x  g p y r u x  k h c ^ o t  h  o ch o -
«-» ■ ■ u u u

BaHHfi. H o g y M a fiT e , c K o ^ tK o  peaKn,u fi HefiTpa^H3an,uu b m  cM or-

Sm  npoBecTH , HM ea pacTBopM  n eT b ip ex  k h c ^ o t  h  n eT b ipex  

ocH oBaH ufi. C K o ^ tK o  c o ^ e fi n p u  3t o m  M or^ o  Sm  oSpa3oB aTtca?
B  peaK n ,uax  oSMeHa M oryT  yn acTB oB aT t He T o ^ tK o  k h c j o t m  

h  ^ e ^ o ^ H ,  h o  h  g p y ru e  c^om H bie  Bem;ecTBa. K  3ToM y T u n y  peaK- 

^ f i  o t h o c h t c h , H anpuM ep, peaKn,uu c o ^ e fi c k h c io t r m h , o ch o - 

BaHufi c co^H M u, oK cu goB  M e T a ^ o B  c Kuc^oTaM H  u t . g . B  g a ^ t -  

H efim eM  b m  no3H aKoM H Tect co  M Hom ecTBoM peaKn,ufi oSMeHa.

P e a ^ u u  oSMeHa, u b  nacTH ocTu peaKn,uu HefiTpa^H3an,HH, 

nocToaH H o npoTeKaroT b  n p u p o g e  u m u p o K o  u cn o ^ t3 y ro T ca  b 

n paK Tu n ecK o fi g ea T e^ tH o cT H  g ^ a  n o ^ yn eH u a  k h c ^ o t , c o ^ e fi,
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OcHOBaHufi u g p y r u x  Bem ecTB. H an p u M ep , b  M baoB ap eH H o fi npo- 

M bm aeHHOCTu ^Ta peaKn,ua u en o a b 3 yeT ca  g a a  n oayH eH u a  s u g -  
K u x  u T B e p g b x  M b a , b  Megun,uHe —  g a a  H o p M a a u 3 a ^ u  k u c - 
aoTHOCTu e p e g b  b  n u m eB apu Teab H o fi eucTeM e, n pu  OHucTKe bo - 
g b  —  g a a  H e f iT p a a ^ a n ^ u  n p o M b m a e H H b x  c to k o b  u bo  M H orux 
g p y r u x  oS aacT ax .

P e a ^ u a  M eM dy ocHoeaHueM u K ucaom ou, e  pe3yabm a-  
m e Kom opou o6pa3yrnm ca coab u eoda, H a 3 u ea em ca  p e a ^ u -  
eu  H e u m p a a u 3 a ^ u .

P e a ^ u a  odMeHa —  ^m o  p e a ^ u a  M eM dy caoMHMMu ee- 
w,ecm eaM u, e  p e 3 y a b m a m e  Kom opou ohu odM eH ueaw m ca ceo- 
um u  cocmaeHM M u nacm aM u.

□B o n p o c b i m 3agaHMA

1. npuBeguTe onpegeneHue peaKMuu HetiTpanu3ai4uu. OSbAcHuTe ee cyTb 
cboumu cnoBaMu.

2. B Tpex npoSupKax HaxogATcA pacTBopb BemecTB: CaCl2, HCl, Ca(OH)2. 
KaK moxho pacno3HaTb gaHHbie pacTBopbi?

3. 3anumuTe $opMynbi gByx BemecTB, KOTopbe moxho ucnonb30BaTb gnA 
Hei/iTpanu3ai4uu rugpoKcuga KanuA b BogHOM pacTBope.

4. flaHb BemecTBa: HCl, H2SO4, KOH, Ca(OH)2. CocTaBbTe ypaBHeHuA Bcex 
Bo3MoxHbix peaKMuti HetiTpanu3ai4uu Mexgy T̂UMU BemecTBaMu. Ha3o- 
BuTe npogyKTb ^TUx peaKMuti.

5. CocTaBbTe ypaBHeHuA peaKquti, npoTeKaromux npu HeMTpanu3aquu xnopo- 
BogopogHoti KucnoToti ocHoBaHuti, KoTopbM cooTBeTcTByroT oKcugb 
BaO, K2O.

6. KucnoTHocTb cpegb b xenygKe HenoBeKa oSycnoBneHa BbipaSoTKoti b 
HeM xnopoBogopogHoti (conAHoti) KucnoTbi. Ecnu ee KonunecTBo b xenyg- 
Ke oKa3bBaeTcA u3SbiToHHbiM, HacTynaeT cocToAHue noBbimeHHoti KucnoT- 
hoctu xenygoHHoro coKa. B pe3ynbTaTe ^T0^0 MoryT noABuTbcA u3xora, 
TomHoTa, Sonu, HapymeHue numeBapeHuA. B TaKux cuTyai4uAx Bpanu HacTo 
peKoMeHgyroT ucnonb3oBaTb npenapaT «AnMarenb», b cocTaB KoToporo 
BxoguT rugpoKcug MamuA.

a) CocTaBbTe $opMyny rugpoKcuga MamuA;
6) 3anumuTe ypaBHeHue peaKMuu ^T0^0 BemecTBa c conAHoti KucnoToti;
b) Ha3oBuTe npogyKTb peaKMuu; 
r) yKaxuTe Tun gaHHoti peaKMuu.
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7. TpoflHeHCKoe npou3BogciBeHHoe oSbeguHeHue OAO «rpogHo A30i» npo- 
u3Bogui pa3nuHHbie a30iHbie ygoSpeHun. npu ^I0M ucnonb3yeicn a30i- 
Han Kucnoia HNO3. nocKonbKy Ha npegnpuniuu ciporo coSnrogaeicn 
npuHMun «He HaBpeguib oKpyxaroi^efi cpege», npuxoguicn 6biib roioBbi- 
mu k nuKBugai4uu HenpegBugeHHbix aBapuM. Hio 6bi bh npegnoxunu cge- 
naib b cnynae nponuBa a30iH0M Kucnoibi Ha 6nu3nexai^yro ieppuiopuro, 
HioSb nocnegciBun ^IoM aBapuu 6bmu MUHUManbHbiMu? Hanumuie 
ypaBHeHun cooiBeiciByroi^ux peaKMuM.

J jo M a w H u u  ^K cnepuM eH m
P aH ee  b m  o n p e g e ^ a ^ u  H a^u nue rn;e^onu b  pacTBope M M ^a 

n o  H3MeHeHHK oK pacK u  goM am H ero  H H guKaTopa. n oB Top u T e  
3t o t  onM T u n o c^ e  oK pam u B aH u a pacTB opa b  cuH u fi n,BeT npu- 

SaB ^a fiTe  H eS o^ tm u M u  nopn,uaM u cTo^oB b ifi y K c y c  g o  noaB ^e- 

h h h  npu3HaKoB p e a ^ u u .  K aK oB M  o h h ? P a ccK am u T e  o  B am u x 

H aS ^rogeH u ax  u BM Bogax Ha y p o K e  x h m h h .

CaMOKompo/ib no TeMaM «Bo,qopo1q» m «Bo,qa». Bbino/iHme 3a,qaHMn M3 
TecTOBoro TpeHaxepa.

n p a K T H ^ e cK a a  p aS o T a  6  

PerneH ue ^K cnepuM eH m anbH blx  3adan
^ e ^ t :  3 aK p en u T t u oSoSrn;uTt cB egeH u a oS H3yneHHbix Be- 

m ;ecTBax u g ^ a  p em eH u a  nocTaB^eH H bix 3agan  B b ino^H H Tt b k c - 

nepuM eH T, u c n o ^ t3 y a  3HaHua o  cB oficTB ax Bem;ecTB.

3 a g a ^ a  1. P a c n o 3HaBaHHe Bem;ecTB

B  T p ex  BbigaHHbix BaM n p oS u p K ax  H a x o ga T ca : B oga, pacTBop 

m ;e^onu (ru g p o K c u g a  H aT p u a ) u pacTBop k h c ^ o t m  (x ^ o p o B o go - 
p o g H o fi). P acn o3 H a fiT e  3t h  pacTBopM  c n o M o ^ t r o  HHgHKaTopoB 

M eTH ^opaH m a h ^ h  ^aK M yca .

3 a g a ^ a  2. H 3y^eH H e p e a ^ H H  H eH Tpa^H 3 a^HH

H e fiT p a ^ u 3 y fiT e  oSH apym eH H yro BaMu K u c^ oT y . C ocTaB tTe 
ypaBH eH ue peaKn,uu HefiTpa^H3an,Hu, Ha3oBHTe n p ogyK T M  pe- 

aKD,HH.
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B  HucTyro n p oS u p K y  H aaefiT e  1— 2 c m 3 pacTB opa ru gp oK cu - 

g a  H aTpua u goSaBbTe 1— 2 K an au  pacTB opa $ eH o a $ T a a eu H a . 

OTMeTbTe n oaB aeH u e M aauHOBofi OKpacKu. H e fiT p a a u 3 y fiT e  m e- 

aoH b pacTBopoM  eepH o fi K u c a o T b . CocTaBbTe ypaBH eH ue peaK- 

n,uu, Ha3OBuTe 0Spa30BaBm yroea eoab .

3 a g a ^ a  3. T B o p ^ ecK o e  3 agaH H e

BaM  B b g a H b  Bem ecTBa: d,u h k , OKcug Kaabn,ua, xaopoBO- 

g o p o g H a a  K u caoT a , ru g p o K c u g  H aTpua, Boga, $ eH o a $ T a a eu H . 

n p o B egu T e  BO3M OSHbe p e a ^ u u  M e s g y  ^THMH Bem ecTBaM u. 

CocTaBbTe eooTBeTCTByrom ue xuM uH ecK u e ypaB H eH ua, y K a s u T e  
Tun u Ha3OBuTe n p o g y K T b  peaKn,ufi.
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OTBETbl

§ 4 W 7: w(co^h ) = 0,625; w(caxapa) = 0,375.

§ 6 W 4: a) b 2 pa3a; 6) b 9 pa3.
W 5: b 6,02  • 10 23 pa3a.
W 6 : b 4 pa3a.
W 7: 7.,97,326)8;15,91a)

§ 9 W 8 : 0.4

§ 1 1 W 2 : 36,5; 17; 63; 180; 48.
W 3: 160; 160; 106; 310.
W 4: N 2O — 63,6 % : N 2O5 — 25,9 % ; N H 3 —
W 5: F CD 7 8 %

W 6 : 213; 136.
W 7: N 2O3; w(N) = 0,368; w(O) = 0,632.
W 8 : SO2.

CO
1§ W 8 : ,88,

1§ W 5: 1 0 00 s CO

W 9: 8.4

1§ W 5: 30 % ; 27,6 % ; 50 % ; 56,3 %.

91§ W 8 : 25,8 % ; 47,1 % ; 43,6 % ; 69,6 %.

6§ W 8 :

0
s,22,6
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npuaoMeHue 1
HEKOTOPblE XMMMHECKMM BEMECTBA, 

MCnO^b3YEMME B B b lTy

BMToBoe
Ha,3BaHHH

XHMHHeeKoe
Ha3BaHue

XHMHHeeKaa
^opMyaa

nero
Hcnoab3yeTea

Boga ORcug
Bogopoga

h 2o fla a  npuroTOBaeHua 
numu, yMbBaHua u 
CTupRu

noBapeHHaa
eoab

Xaopug
HaTpua

NaCl fla a  npuroTOBaeHua 
numu, ROHcepBupoBa- 
Hua npogyRTOB nuTa- 
Hua

Caxap Caxapo3a C12H 22Oll npogyRT nuTaHua

OpyRTO3a OpyRTO3a C6H l2O6 npogyRT nuTaHua

nuTbeBaa
eoga

rugpoRapSo- 
HaT HaTpua

NaHCO3 fla a  npuroTOBaeHua 
HeKOTopbix npogyRTOB 
nuTaHua

Kaab^H upo- 
BaHHaa eoga

KapSoHaT
HaTpua

N a2CO3 fla a  MbTba euabHO 
3arpa3HeHHbx u3ge- 
aufi, noeygbi

nepeKucb nepoKcug
Bogopoga

h 2o 2 fla a  npoMMBaHua u 
ge3HH^eK^HH paH, oSee- 
^BeHHBaHHa Boaoe

Mapra^OBRa nepMaHraHaT
Raaua

KMnO4 fla a  npoMMBaHua u 
ge3HH^eR^HH paH, ae- 
HeHua numeBbix ot- 
paBaeHufi, oSpaSoTRu 
eeMaH pacTeHufi

HogHaa
HaCTOHRa

PacTBop uoga 
b enupTe

I 2 ^aa ge3HH^eK^HH paH, 
aeneHua HeKOTopbix 
3aSoaeBaHHH

A ktubupo - 
BaHHbfi yroab

yraepog C fla a  aeneHua nume- 
bmx  OTpaBaeHufi
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npodonmeHue
EbiTOBoe
HR3BRHUH

XHMHHeCKOe
Ha3BaHue

XHMHHeCKaH
^opMy^a

,3,^h nero 
Hcno^b3yeTca

HamaTMpHHH
cnnpT

PacTBop 
aMMHaKa 
B Boge

N H 3 ^ a  BbiBegeHHa 6o^b- 
HHX H3 o6MOpOHHOTO 
COCTOHHHH, o6pa6oTKH 
KOKH npn yKycax 
HaeeKOMMX, OHHcTKH 
cepe6paHbix H3ge^HH, 
nogKopMKH pacTeHHH

AMMHa^Haa
ce^HTpa

HnTpaT
aMMOHHH

n h 4 n o 3 ^ a  nogKopMKH pac­
TeHHH

Cepa Cepa S ^ a  6opb6b c Bpegn- 
Te^aMH pacTeHHH

MeflHHH
Kynopoc

Cy^b^aT
MegH

CuSO4 • 5H2O ^ a  6opb6b c Bpe- 
gHTe^aMH pacTeHHH, 
npegoTBpa^eHHa rHHe- 
HHa gpeBecHHbi

^^eKTpo^HT PacTBop cep- 
HOH KHCIOTM

h 2s o 4 ^ a  3apagKH aBTO- 
Mo6n^bHMX aKKyMy- 
^aTopoB

npnpOflHMH
ra3

MeTaH CH4 KaK Ton^HBo (g^a 
npnroTOB^eHHa eh^ h 
h o6orpeBa KH^bfl)

CffiH^eHHHH
ra3

nponaH h 
6yTaH

C3H 8 U C4H 10 KaK Ton^HBo g^a npn- 
roTOB^eHHa eh^ h , ro- 
pronee g^a aBTOMO- 
6n^eH

CnnpT ^TaHO^ C2H 6o ^ a  ge3HH$e^HH 
k o k h

yKcyc PacTbop
yKcycHOH
KHCJOTH

C2H 40 2 ^ a  npnroTOB^eHHa 
EH^H, KOHcepBHpOBa- 
HHa npogyKTOB
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npuaoweHue 2
E f lM H ^ b l M ACCb M OBbEMA, 

M CnO ^b3yEM bE B XMMMM

Egi-iHi-iu,bi MaccM: ToHHa (t ); KHaorpaMMa (Kr); 
rpaMM (r); MHaanrpaMM (Mr)

1 t  = 1000 Kr = 1 • 103 Rr 1 Rr = 0,001 t  = 1 • 10-3 t

1 Rr = 1000 r = 1 • 103 r 1 r = 0,001 Rr = 1 • 10-3 Rr

1 r = 1000 Mr = 1 • 103 Mr 1 Mr = 0,001 r = 1 • 10-3 r

EgHHHu;bi oS'beMa: MeTp KySHHecKHH (m3);
geu;HMeTp KySHHecKHH (gM3), a h t p ; 

caHTHMeTp KySHHecKHH (cm3), MHAAHAHTp

1 m3 = 1000 gM3 = 1 • 103 gM3 1 gM3 = 0,001 m3 = 1 • 10-3 m3

1 gM3 = 1000 cm3 = 1 • 103 cm3 1 cm3 = 0,001 gM3 = 1 • 10-3 gM3



180

CnMCOK AOnOflHMTEflbHOM flMTEPATyPbl 
n o  XMMMM

1. E. H. ApmaHOKHH, ^ . A. Kohopobhh. B cTpaHe ^ygecHOH xhmhh. 
Mhhok : AgyKaD;bia i BbxaBaHHe, 2010, 2012, 2014.

2. ABaHTa. 0HD;HKJonegHa g ja  geTeH. T. 17. XaMHa. M. : ABaHTa+, 
2000.

3. XHMHa. ^ K OJbHaa ^H^HKJO^egHa. M. : ^po$a, 2000.
4. E. B. CaBHHKHHa, r. n. ^orHHOBa. Map Be^ecTB. M. : EA^AOC, 

2006.
5. H. A. ^eeHCOH. BaHHMaTejbHaa XHMHa g ja  geTeH h B3pocjbix. M. : 

ABaHTa+, 2010.
6. Aca fflaxoBCKaa. TaHHa CTaporo rHOMa. KneB : DOBIPA, 1997.

B y^eSHOM nocoSnn Hcnojb3OBaHbi CTHXOTBopeHHa ro. npacojOBa, 
C. PoMaHOBOH, C. OjeroBoH.



181

COflEPWAHME

Ot aBTopoB......................................................................................................  3
KaK noab3OBaTbca y^eSHuROM .................................................................... 5
OSmue npaBuaa noBegeHua u paSoTbi b KaSuHeTe x u m u u ........................  6

BBegeHHe

§ 1. H to u3y^aeT xum uh? ..........................................................................  8
^aSopaTopHMH onbiT N° 1. H3yueHue $ u3uuecKux ceoucme
eew,ecme................................................................................................  l l

§ 2. XuMua B^epa, eerogHa, 3aBTpa ......................................................... 14
§ 3. 3HaKOMCTBO e xuMuqecKOH aaSopaTopuefi.......................................  20

npaRTmecRaa paSoTa N° 1. npueMU o6pam,eHua c npocmeumuM
aaSopamopHUM oSopydoeaHueM......................................................... 21

§ 4. HucTbie BemecTBa u CM eeu.................................................................  24
npaRTmecRaa paSoTa N° 2. Pa3deaeHue HeodHopodHou cMecu . . .  32

r^aBa I.
nepBoHaqa^bHue XHMH^ecKHe noHflTHfl

§ 5. A tom m . XuMu^ecRue aaeMeHTM......................................................... 36
§ 6. OTHOcuTeabHaa aTOMHaa Maeea xuMuqecKux ^aeMeHT0B...............  41
§ 7. M oaeKyab. npocTbie BemecTBa......................................................... 46
§ 8. CaosHbie BemecTBa ............................................................................  51
§ 9. XuM m ecK.aa ^ o p M ya a ........................................................................ 55
§ 10. BaaeHTHOCTb.........................................................................................  59
§ 11. OTHoeuTeabHaa MoaeRyaapHaa u OTHOcuTeabHaa ̂ opMyabHaa

M a c e b ....................................................................................................  64
§ 12. HBaeHua ^ ^ ^ e c R u e  u xuMuqeoKue. npu3HaKu xuMuqecKux

p e a K ^ H ................................................................................................ 68
npaKTmecKaa paSoTa N° 3. H3yueHue npu,3HaKoe xuMuuecKux
p e a ^ u u  u ycaoeuu ux npomeKaHua.................................................. 76

§ 13. 3aKOH eoxpaHeHua Maccbi BemecTB. XuMuqeoKue ypaBHeHua . . . .  77
§ 14. CoeTaBaeHue ypaBHeHufi xuMuqeoKux p eaK ^H  ............................  82

r^aBa II.
Kncaopog

§ 15. Bo3gyx. Kueaopog u O3OH.................................................................... 88
^aSopaTopHbfi onbiT N° 2. CSopKa npocmeumux npuSopoe daa 
noayueHua u coSupaHua ^a306 ........................................................... 91



182

§ 16. ®H3mecKHe CBOHCTBa KHCJopoga. nojy^eHHe KHCJopoga...........  96
§ 17. XnMHqeoKHe CBOHCTBa KHCJopoga....................................................  101
§ 18. P ea^ H H  ropeH H a................................................................................. 106

npaKTH^ecKaa paSoTa W  4. noayueHue Kucaopoda u u3yueHue e^o
ceoucme .................................................................................................  115

§ 19. OKcngbi..................................................................................................  116

r^asa Ill.
Bogopog

§ 20. Bogopog — XHMHnecKHH ajeMeHT h npocToe Be^ecTBO.................  120
§ 21. XnMHqeoKHe CBOHCTBa B ogop oga ......................................................  126
§ 22. noHaTHe o KHCJOTax ..........................................................................  132

^aSopaTopHMH onbiT W  3. ffeucmeue Kucaom Ha uHduKamopu . .  137
§ 23. BbigejeHHe Bogopoga B p ea ^ n a x  khojot c MeTajjaMH ................ 139

^aSopaTopHMH onbiT W  4. B3auModeucmeue Kucaom c Memaa-
aaM u .........................................  ...........................................................  141

§ 24. Cojh — npogyKTbi 3aMem;eHHa aTOMOB Bogopoga B MOjeKyjax
khojot Ha M eT a jjb  ............................................................................. 144
npaKTH^ecKaa paSoTa W  5. noayueHue eodopoda u u3yueHue e^o 
ceoucme ................................................................................................  149

r^asaIV .
Boga

§ 25. CocTaB h $H3mecKHe CBOHCTBa B o g b ................................................  152
§ 26. XnMHqeoKHe CBOHCTBa Bogbi................................................................ 160

^aSopaTopHbiH onbiT W  5. ffeucmeue w,eaoueu Ha uHduKamopu 164
§ 27. P e a ^ n a  H eH TpajH 3a^H ....................................................................  167

npaKTH^ecKaa paSoTa W  6. PemeHue ^KcnepuMeHmaabHux 3adau 172
npegMeTHbiH yKa3aTejb ......................................................................  174
O TB eTb ..................................................................................................  176
npuaorneHue 1 .....................................................................................  177
npuaorneHue 2 .....................................................................................  179
CnncoK gonojHHTejbHoH jHTepaTypbi no xhmhh ........................... 180



y^eSHoe u3gaHue

^EMaHoBHq Hropb EBreHbeBuH 
KpaCHUKHH BaOHjHH AHaTOJbeBuH 

Ce^Ko O jb ra  HBaHOBHa 
XBa^MK BuKTOp HuKOjaeBuH

X H M H H

y^eSHoe noooSue g j a  7 Kjaooa 
ynpeKgeHun oS^ero  opegHero o6pa3OBaHua 

o pyooKUM S3HKOM oSyneHua

3aB. pegaKD;uen r. A. Ea6aeea. PegaKTop E. B. MumeuHoeuu. XygoKHuKu A. H. Eoeymeeuu, M. A. ffamueeuu, B. M. fflyK. XygoKeoTBeHHHH pegaKTop A. H. Eoeymeeuu. TexHuneoKoe 
pegaKTupoBaHue u KOMnbroTepHaa BepoTKa M. H. ffleeKo. KoppeKTopbi B. C. Ea6eHa, O. C. Ko3^Kax, E. n . Txup, A. B. AaemKo.
nognuoaHO B neHaTb 21.08.2017. ^opMaT 70 X 901/16- EyMara o^ceTHaa. rapHuTypa mKOjb- 
Haa. neHaTb o^ceTHaa. y c j .  neH. j . 13,46 +  0,29 ^op3. yn.-u3fl. j . 8,6+ 0,4 c^op3.

TupaK 115 000 3K3. 3aKa3 .

H3flaTejbOKoe peonySjuKaHCKoe yHuTapHoe npeflnpuaTue «HapoflHaa acBeTa» 
MuHuoTepoTBa uH^opMa^uu PecnySjuKu Eejapycb.

CBufleTejbOTBO o rooyflapoTBeHHoH perucTpan;uu u3flaTeja, u3roTOBuTeja, 
paonpooTpaHuTeja nenaTHHX u3gaHHH 1/2 ot 08.07.2013. 

np . noSefluTejen, 11, 220004, M uhok , PecnySjuKa Eejapycb.

OAO «nojurpa^KOM5uHaT u m . H. K ojaca».
CBufleTejbCTBO o rocyflapcTBeHHOH perucTpan;uu u3flaTeja, u3roTOBuTeja, 

pacnpocTpaHuTeja neHaTHHX H3gaHuH W  2/3 ot 04.10.2013. 
y j .  KopKeHeBCKoro, 20, 220024, M uhok , PecnySjuKa Eejapycb.



(Ha3BaHue u  HOMep y ^ p e s g e H u a  0Spa30BaHHH)

y^eSHbiH rog
H mh u $aMuaua 

^ am ^rcca

CoCTC^ue 
y^eSHoro 
nocoSua 

npu noay^eHuu

On;eHRa 
y^ameMyea 3a 
noab3OBaHue 

y^eSHMM 
nacoS^M

20 /

20 /

20 /

20 /

20 /

20 /


	Пустая страница



