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MMUYECKOM
3J/1IeMeHTEe Mbl 6yneM
roBopuUThb?






YTO Mbl XOTUM

Y3HaTb?

«Kak, korza v Kem bbi/1
OTKPbIT BOAOPoA?
[ Je BCTpe4yaeTcs Boaoposa
B npupoje?
*Kakoe CTpoeHne UMerT aToM
n MoseKya Bogopodar
*Kak nosny4utb Bo4opoa?
«KakoBbI (pusnyeckme
U XUMWNYECKMNE CBOMCTBA
3TOro rasa?’
[ e npumeHseTcs Bogopoa?



XapakTepucTuka nosioXxeHusa sogopoaa
B MNCX3, cTpoeHne atoMa U MOJIEKY/bl

ATom Bogopoza - 1s! Mornekyna Boaopoaa AByXaTOMHa, CBSI3b
KOBasIeHTHasi HenonsipHasi

a) XMMUYecknn 3Hak — H;

6) OTHocuTenbHasi atoMHas Macca — A (H) = 1;

B) XuMuueckas ¢opmyna — H,;

r) OTHocuTenbHas MonekynspHas Macca — M (H,) = 2;

A1) BaneHTHOCTb N CTENEHN OKUCNEHUS — OAHOBANEHTeH, +1; —1;

e) CTpoeHue aToMa 1 Monekysbl (MOKa3aHbl HA PUCYHKE);

) MonoxeHne B NCX3: nopsiakoBbi HOMep — 1, nepuoa — 1-n, paa — 1-1,
rpynna — Ia, VIla, nogrpynna rnaBHad, XapakTep — HeMeTa 1.



XVIII Bek. 13 ncropum oTkpbiTus
BoAopoAaa...

NeHpu KaBeHauwl A. 'mTOoH e MopBO AHTyaH JlaBya3be
Honyuun 6000poo Ipeonoscun namunckoe Yemanoeun,
g3aumooeiicmeuem Ha3eanue «2UOPOZEHUYM)), Ymo 6000poo

Memaioe u Kuciom o3Hayawuiee 8X00UM 8 COCMAB 800bL.

U U3y4ui e2o ceolicmaa. «POIHCOAIOWUTL BOOY).




BoaopoAl§} rnaBHblii 3NeMeHT KOCMOca.

-~

Ha ero noonro npuxoguTca OKoJ10
' 92 % BCEX aTOMOB.
Boaoopoa — oCHOBHas COCTaBHaf
4acTb 3B€3 U M@XX3BE3AHOro rasa.
B ycnoBusix 3B€34HbIX TeMNepaTtyp
& BOAOpOA CYLLECTBYET B BUAE njaasmbl, |
B ME@X3BE3AHOM NPOCTPaHCTBE 3TOT
3/1IEMEHT CyLllecTByeT B Buge
oTAe/IbHbIX MOJIEKYJ1, aTOMOB U

MOHOB.

2o




Haxo)XxaeHue Boagopoaa B npupoae

Bopa, HeTb,
NPUPOAHLIN ras,
BYJIKaHM4YeCKue rasbil,
OopraHu4yecKue coeanHeHus,

aTMOanepa (ouenv mano),
3eéMHas Kopa,

ConHue.




NonyyeHue Bogopoaa
B NabopaTopun

Zn + 2HCI — ZnCl, + H,1



F'peMyunm ras —
B3pbIiBOONaCcHOEe BewecTBo

[TpoCMOTP

BUAEO

«pemMy4ymnm ra3s» — 3To CMeCb Boaopoaa U Kucrnopoaa
B 00bLeMHOM OoTHoweHuu 2:1
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[IOJIVIEHHUE BO/JOPOJ/IA
[HOJIVYEHUE — BOJIOPOJIA

B NMNPOMbILLUJTIEHHOCTW

A@neKTponmsoM BOObl N BOOHbIX

PACTBOPOB LLIENOYeN N CoNeN
2H,0 =2H,+ O,
2NACL+2H,0 = H, + CL, + 2NAOH

b. [lponyckaHnem napoB BoAbl Hag

paCKalleHHbIM YITiEM
C+H,0=CO +H,

B. KoHBepcuen metaHa (npu Harpes.)
CH,+H,0=CO +3H,




dusnueckme CBOMCTBa BoAgopoaa

* becuBeTHbIN ras.

« be3 3anaxa n BKyca.

« ManopacTBopuM B BOAE.

* TeMnepaTypa KMneHus
—252,76 °C.




XnMunueckune CBOMCTBa Boaopoaa.

['opuT B KMcnopopae:
2H,+ O, =2H,0

[TpoCMOTP
BMOEO




XnMunueckune CBOMCTBa Boaopoaa.

Pearvpyet ¢ gpyrumm HemeTtannamum.
N, +3H, —2NH,




B3anMmopgencreme Boaopopaa
c okcuaom meaun(II)

CuO + H2= Cu + HZO

[1pocMOTp
BMOEO



XnMunueckune CBOMCTBa Boaopoaa.

['mapuna Kanbums

PearnpyeT co LWeNnoYHbIMU
N LWEenoYHo-3eMenbHbIMU
MeTannamu c

obpa3oBaHUEM rMOPUAOB:

2K + H,=2KH
(ruapua Kaausa);
Ca+H,=CaH,

(ruapua KaJabIus).



O6nacTtn npuMmeHeHus sogopoaa

MonyuyeHune HCI
CuHTes
Xnoposogopoaa

—

1e3 CH,OH

BoccTtaHoBneHune
MeTannos

MpeBpaleHne pacTUTenbHbIX PesaHue n cBapka
mMacen B TBepAble XXupbl marasnsos
MpowussoacTteo HNO,




Knacrep «Bogopoa Ha ciy>be y yenoBeka»
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Hcnonvzosanca 01 HanoiHeHUu:A
6030YUIHBIX WLAPOE U AIPOCMAMOB



JleTyunMn, HO roproUmMm...

HapabotaB B OCTaTOYHOM
KOJINYECTBE 3TOT JIErKUi ras,
J1l04MN CHayvasna rpucrnocobmnin
€ro 1 BO34yLWUHbIX I0/IETOB.

B 3TOM KavecrBe nepBbii 3n1eMeHT [1CX3
,[l . MeHpeneesa npuMeHs/IN BIVIOTb 4O
1937 roga, korga
B BO3yXe Cropesi KpyrnHENLLIMNI
B MUPE, pasMePOM B AiBa (pyTO0/IbHbIX
r1ovisi, 3aroJ/IHeHHbIN BOAOPOAOM
HeMeLKui aupmxabrnb «MmHaeH6ypr».
_._ ' Katactpogba yHecna xwu3Hu 36 YesioBex.

C Tex nop aspograTbl 3arnpas/isiioT
| uckmounTesibHo fi&nmeM. e — ras
Rt4 ) 6os1ee r/1I0THBIHD 3aTO HErOPIOYNA.

N




Boaopoa — a/ibTEPHAaTUBHbIN UCTOUHUK SHEPTUM...

DHEpPreTUKM N yYeHble CYMTAKOT, YTO B
Heganekom byayuem Boaopos CTaHeT
naeasnbHbIM TOMIMBOM, TaK Kak Mpu ero
CropaHun obpasyeTcs 3KONOrMYecKn YMCToe
BELLECTBO — BOAA W BblAENSETCH OrpOMHOE
KONMYECTBO 3Heprun. YenoBe4yecTtso
HaBceraa 3abyaeT yrosb 1 HedTb Kak
TonMBHbIE pecypchl. [MonydaTb Boaopoa
BO3MOXHO 6yayT nNyTeM 3/1eKTPonn3a Boapbl.

YueHble npuagyMany, KaK UCrosib30BaTb BOAOPOA B
KayecTse ropio4ero y rpu 3ToM He B3opBaTbcs. B
ras crasm [obasnsaTe cneynasibHble rnpucagkm-
MHrMbUTOpBI (XMMUYECKNE «TOpMO3a»). Harpumep,
nponuneH. Bcero 1% 3Toro AeleBoro rasa — 1

BOZIOPOA M3 PO3HOrO OPYXKUSi NPEeBpalLaeTcs B
6e30r1acHbli ras.
B 1979 r. komnaHma BMW Bbinyctuna
nepBbI aBTOMOOW/Ib, BMOJTHE YCMELLHO
€3MBLUMIK Ha BOAOPOAE, NPWU 3TOM He
B3PbIBABLUMIACS W BbIMyCKaBLUMK U3
BbIXJ/IOMHOM Tpybbl BOASHOW nap.




S€ueCKOM opraHmsme
BoaopoAaa coaepxutcsa 10 %,

UJIN OKOJ10 7 Kr.

.. 4J19 NOJZIYYEHUA MaprapuvHa .~ —=ra—
MCNOJIb3YIOT pacTUTesIbHble Macna, o = 1
KOTOpbI€ npeBpaLlaroTcs B \ .
TBepAablie XXUpPbl NPy peakuuu
rmapupoBaHuUA:

CHO+3H2=CH (o)

57" '98 6 57" 1104~ 6"




Tect «Bogopoa n ero cBoMcrea»

1. Kakoe 13 yrBep)>XaAeHUN He OTHOCUTCS
+ K Bogopoay?

a) OTHOCUTENbHAs MONEKYNpHas Macca paBHa 3;
6) BXOOUT B COCTaB BOAbI;

B) MOJIy4aeTCs Npu B3auMOAENCTBUN LIMHKA C CONSIHOW
KUCNOTOMU;

r) 6ecuBeTHbIN ras.



Tect «Bogopoa n ero cBoMcrea»

2. YKa)XUTe NpuyYmnHy, No KOTOpou Boaopona
+ cUMTaeTcs TONJIMBOM byayulero:

a) Npu OKMraHnm ero obpasyeTcs BoAa U BblAENSETCS
MHOIO TEMOThbI;

6) 3TO caMbIN NNErKMUN ra3 n ero SIErko NepeBo3unThb;

B) NpaKTU4YeCckn HemcyeprnaemMbl NCTOYHUKN
Nnosly4yeHns Boaopoaa;

r) Aewesne apyrnx BMAOB TONMBA.



Tect «Bogopoa n ero cBoOMcrea»

3. B npoMbILIIEHHOCTU BOAOPOA NOJTY4YaloT:

+

a) U3 MeTaHa;

6) U3 Bo3ayxa;

B) B3aMMOJAENCTBNEM METASINIOB C KUC/IOTOU;
r) B3aMMOAENCTBMEM METASIIOB C BOAOM.



Tect «Bogopoa n ero cBoMcrea»

4. Bogopopa B nabopaTtopum nony4yarort
+ B3auMOAENCTBUEM:

a) )Kenesa Cc BoAou;

6) okcuaa Kanbumsl C BOAOW;
B) HAaTpus C BOAOW;

) LUMHKa C CONSHOWN KNCNOTOM.



Tect «Bogopoa n ero cBoMcrea»

5. OnacHee Bcero nogHOCUTb ropsillyro CUYKy
+ K cocyay, rae HaxoauTcs:

a) BOAOpOA;

6) cMecb BOAopoaa 1 KUCnopoaa;
B) KMC/OPOA;

) cMeCb BOAOpOAA M a30Ta.



Tect «Bogopoa n ero cBoOMcrea»

6. Boopopoa B3aMmMoaenCTBYeT C:

+

a) OCHOBHbIMWN N KUCNOTHBLIMWU OKCUAAMMU;
6) KNCMTOTHLIMU OKCUAAMU;

B) OCHOBHbIMW OKCUAAMMU;

) KWCNOTaMMu.



Tect «Bogopoa n ero cBoOMcrea»

7. Booopopa He pearupyer C:

+

a) a30TOM;

6) cepon;

B) renvem;

) CONSIHOU KMUC/IOTOM.



Tect «Bogopoa n ero cBoMcrea»

8. NMpu noBbILLEeHHON TeMnepaType Boaopoa
+ He pearupyer C:

a) XJI0pOM;

6) Kncnopoaom;

B) rMAPOKCUAOM HATPUS;
) CONSIHOU KMUC/IOTOM.



Tect «Bogopoa n ero cBouMcraa»

NMpaBusibHble OTBETDI

1.23434°.6.7.8




JINCT caMOoaHaIm3a

MecTo Bogopoaa
B NepruoanyYecKon cucreme
3J/IEMEHTOB

OCo6eHHOCTU CTPOEeHUs aToOMa
M MOJIEKYy1bl Bogopoaa

Haxo)xaeHue Bogopoaa
B npupopae

dusnyeckne CBOMCTBa Boaopoaa

XnMmunuyeckme CBOMCTBa Boaopoaa

O6wme cnocobobl nonydeHuns
BoAopoAaa

NNpuMmeHeHUe BoAgopoAaa







