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CmpoeHue amoma

3apsg sapa atoma +6

2 3HEepPreTn4ecKmnx ypoBHS

4 aneKTpoHa Ha BHELLHEM 3HEPreTUYECKOM YPOBHE
...25%2P? — cTpoeHMe BHELLHEro 3HEepreTM4eckoro YpPOBHS

ONA 3aBepPLUEHNSA BHELLHEro 3HepreTU4eCcKoro YpoBHS aTOM MOXET
oTAaBaTb 4 aneKTpoHa:

C%-4e — C™, BbicTynaet B ponv 80CccmaHo8uUMesisi

ONs 3aBepLUIEHNSA BHELLHErO SHEPreTM4eCcKkoro YpoBHA aTtoM MOXET
NpUHUMaTL 4 3NIeKTpOHa:

CY+ 4e — C™, BbicTynaet B ponv OKUCJIUMEsisi



Yrnepoa- NnpocToe BELLUECTBO

Ob6pa3syeT annoTporHble
Moaudomnkaumm
[TpnymHa annorponuu:

pasnM4Hoe CTpPOeHme
KpUCTannmyeckou peLleTKu:

anmMa3s — oobemHad
TeTpasgpuyeckas pelleTka

rQaQ UT — NS1OCKOCTHaA

dTOMHa4A peLleTKa

KapOUH - nuHeiHas pelueTka

dPynnepeH - sksormueckas
moaudmkaumusa B Buae
dyTOONbHbLIX MAYENn




Anmas

Kpucrtannuyeckoe BeLECTBO,
npo3pavyHoe, CUSIbHO
NPEenoMnseT ny4yu ceeTa,
OYEHb TBEPAOE, HE NMPOBOAUT
SNEKTPUYECKNMN TOK, NINOXO
nposoguT Tensno, MoxHo
nony4ynTb U3 rpaduta npu p >
50 TbIC. aTM; t° = 1200°C.

[TlpmeHeHne

LLInndpoBanbHLIN MOPOLLOK,
Bypbl, CTEKNOPESLI, NOCHe
orpaHKku - OpUNNMaHThl.



[pachuT

R gl X
v ‘C‘l: ‘&:
"R

Kpuctannunyeckoe BelLLeCTBO,
CNoucToe, HeNnpo3pavyHoe, TEMHO-
cepoe, obnagaet
MeTannnyeckmm bneckom,
MSIrkoe, NpoBoAUT
SNEKTPUYECKMIA TOK; aTOMbI
yrrnepoga obpasytot crion u3s
LLIECTUYIEHHbIX KOMney,; Mexay
CITOSAMU OEUNCTBYIOT
MEXMOMNEKYNSIPHbIE CUMBbI.

[TlpmeHeHune

OnekTpoabl, KapaHaallHble
rpndenu, sameannTernb
HEWTPOHOB B A4EepPHbIX
peakTopax, BXo4AuUT B COCTaB
HEKOTOPbIX CMa304HbIX
MaTepuarnos.



KapouH

= YepHbIN NOPOLLOK;
NonynpOBOAHMK.
COCTOUT N3 NMMHENHbIX

uenovyek —C=C-C=C-
n =C=C=C=C=

[1pn HarpeBaHUK
nepexoanT B rpadour.

Moaenb Monekynbl (pynnepeHa



Apcopbuuns

= AQcopbuus - nornolieHmne
ra3o000pasHbIX NN PACTBOPEHHbIX
BELLIECTB NOBEPXHOCTbIO TBEPAOIO
BellecTBa.
ObpaTHbIN npoLecc - BblaeneHne
3TUX MOrMOLEHHbIX BELLECTB -
aecopouums.

= [TpumeHeHue adcopbuuu

OuuncTtka oT npumecen (B
Npon3BOACTBE caxapa v ap.), ans
3aLUNTbl OpraHoB AbIXaHUS
(npoTtuBorasbl), B MeauuuHe
(Tabnetkn "KapboneH") u ap.




VIHmepecHas ucmopus, rnpousoweowas ¢
yyeHbimMu M.®apadeem u I. [Jasu

[yTelecTBys, OHM OCTAHOBUITUCb B OOHOM 3aMKe, BO
BpeMsi becefibl C XO3MHOM 3TOro 3aMKa CIy4Mroch
criegylollee:

[epuor He Bepwurl, 4TO anmas coctout 13 yrnepoda. OH
CHSAN CBOW NEPCTEHb C arniMa3omM U ckasan: « Coxrute ero,
Torga noeepro!» W, korga yBuaen pesynsraT, BOCKITUKHYII:
«YOuBUTENbLHO, MOM anmas ncnapuncal»

Ha 4To y4yeHble eMy TBepao oTBeTUNN. «He ncnapuncq, a
cropen!»

bbin y repuora anmas 1 He cTarno ero....
BOT 4TO 3HAYNT He BePUTbL y4eHbIM!




XUMuyeckme CBOMCTBA ol &

Yrnepopa - ManoakTUBEH, Ha Xonoay pearnpyeT TONbKo CO PTOPOM;
XMMUYecKasi akTUBHOCTb MPOSIBASIETCS NMPU BbICOKMX TEMMNepaTypax.

BoccmaHosumesnbHbIe ceolcmea

B3anmopencTtaue ¢ ns3bbITKOM KCnopoaa:
CY+ O, — CJ"‘O2
[Mpn HepgocTaTke kucnopona obpasyerca okeug yrnepoga (1)
2CO + O, — 2C*°0
B3anmogencrtene ¢ Topom:
C+2F,— CF,
C BOASAHbLIM NapoMm
C’°+H,0 — C™0+H,
C OKCMgamu MeTansnos
C°+2Cu0 — 2Cu+ C*“O2
C KNCNOTaMWN — OKUCITUTENSMNA:

C° + 2H,SO,(koHu.) — C*0, + 280, + 2H,0
CO + 4HNO,(KoHL,) — C*O, + 4NO, + 2H,0



OkucnumernbHbIe ceolicmea

Jd

C HEKOTOPLIMM MeTannamm obpasyet kapounabl
4Al + 3CY% — Al .Cs

Ca+2C%°— CaC2'4
C BO4,OPOOOM
Co+ 2H,— CH,

Yrnepoa — 9T0 0Co0bii XMMUYECKUNA dneMeHT, OH OCHOBAa
MHOrooopasna opraHn4Yeckmnx coeamHeHm, U3 KOTopbIX
MOCTPOEHLI BCE XXUBble OpraHn3Mbl Ha Halllen nnadHeTe.




[lpumeHeHue yrnepoaa

1.  AgcopbeHT 2. NpON3BOACTBO caxapa 3. NPUroTOBIIEHME YEPHON KPaCKu
4. OuymncTka BeLwecTB 5. npon3BoacTBO 6eH3MHa 6. nonyyeHne pesunHobl

7. lNony4eHune kapbuaa kanbums 8. nony4yeHne UCK. anmasoB 9. B MeguuunHe
10. CocTaBHad 4YacTb kpema ans obysu



CoeanHeHuna yrnepopa

Okcupa yrnepogaa (ll) CO &

YrapHbin ras; 6ecLBeTHbIN, Oe3
3anaxa, mariopacTBopuM B BOAE,
PAaCTBOPUM B OPraHN4eCcKmnx
pacTBoOpUTENAX, AO0BUT,

t°kmnn = -192°C; t nn. = -205°C.



[lony4yeHue

- B npombilneHHocT (B ra3oreHepatopax):
: C+0,— CO,
CO,+C — 2CO

= B nabopatopuu - TEPMUYECKUM Pa3foKEHNEM
MypaBbUHOW UMK LLIaBEeNeBOWU KUCIOThbI B
npucytcTeun H, SO, (koHLU.):
o HCOOH — HZO + CO
H2C204 —> COZT + HZO + CO?



XuUMunyeckme CBOMCTBa L&

[Tpn 0bbI4HbIX yerioBusix CO MHEPTEH; Npu HarpeBaHNn —
eoccmaHosumersib; Hecorneobpasyownm oKcua.

B3anmoaencrteme ¢ KNCNopoaom
2C*0 + O,— 2C+402T
B3anmogencrtenec okcmagamm MeTansos
C*™0 + CuO — Cu + C+402T
B3anmogencteue ¢ xsiopom (Ha CBETY)
CO + Cl, — COCI,(docreH)
Pearnpyet c pacnnasamu Lwenoyen (noa gaBrneHUeM)
CO + NaOH — HCOONa
(opmmat HaTpus)



= Okcup yrnepopa (V) CO,
0=C=0 0O:C:0

yrrekucnolin ras, 6ecuBeTHbIN, 6e3 3anaxa,

= pactBopumocTb B Boae — B 1V H, O pacTeopsieTcs
0,9V CO, (npn HopmaribHbIX YCIOBUSAX);
TshKenee BO3ayxa;

t°nn.=-78,5°C

(teepabin CO,, HasbiBaeTCs "cyxoun neq’);

He NoadepPKNBAET rOpPEHME.



= MonyyeHne okcupa yrnepopaa (IV) &

TepMmmnyecknm pasnoxXeHNem Ccomneun yrofibHou
Kncnotbl (kapboHaToB). OOXUI U3BECTHSKA:

. CaCO, — Ca0 + CO,1

[enctBMeM CUNbHbLIX KUCNOT Ha KapboHaTbl U
rmgpokapoboHaThl:

CaCO, + 2HCI — CaCl, + H,0 + CO,1
NaHCO, + HCl — NaCl + H,0 + CO,1



Cnocobbl cobnpaHus:




XnMmuyeckmne cBouctBa okcupaa yrnepopga (1V)

KncnoTtHbIn oKCcuAa:. pearmpyet ¢ OCHOBHbIMMU OKCUOaAMUN U
OCHOBaHUAMMN, o6pa3ys'-| COJ1N YITOJIbHOU KNCJIOTHI

2 NaZO + CO2 — N32003
o 2NaOH + CO2 — NaZCO3 + HZO
g NaOH + 002 — NaHCO3

= [lpn NnoBbILLEHHOW TEMMNEPATYPE MOXET NPOSIBNATb
oKucJsiumersnbHbIe ceolicmaea

- C*0,+2Mg — 2Mg*20 + C°
KayecTtBeHHas peakuunsd - NOMyTHEHNE N3BECTKOBOU BOAbl.

Ca(OH), + CO, — CaCO,|+ H,0O
(6enbin ocagok)

Mpn gnutensHom nponyckadun CO, Yepes U3BECTKOBYHO BOAY
OCafoK UcYe3aEeT, T.K. HepacTBOPUMBIN KapOoHaT KarbLus
nepexoauT B pacTBOPUMbIN ruapokapooHar:

- CaCO, + H,0 + CO,— Ca(HCO,),



H—O

.. N —
YronbHas KUCnoTa u eé conu ,C=0

H—O

» Kucrnoma cnabasi, Heycmolt4yueasi, CyLeCTBYET TONbKO B BOAHOM
pacTBoOpeE:
CO, + H,0 <« H,CO,
= [1ByxOoCHOBHas:
H,CO, < H* + HCO,

HCO, < H™ + CO32'
= XapaKTepHbl BCe CBOUCTBA KUCIIOT.

= CpegHue conu - kapboHamal
= Kucnible conu - 2udpokapb6oHamsl (HCO,).

= KapboHaTtbl 1 rugpokapboHaThl MOryT NpeBpaLlaTbCcsa Apyr B gpyra:
= 2NaHCO, — Na,CO,+H,0+CO,1

. Na,CO, +H,0 + CO, — 2NaHCO,



= KapboHaTbl MeTannoB (KpOME LENMOYHbIX METANMOB) MpW
HarpeBaHUW pasrnaratoTcs ¢ obpasoBaHMeEM oKkcmaa:

: CuCO, — CuO + CO,1

» KayecmeeHHasi peakuyus - "BCKMnaHue" npn 4encTemnm
CUIMbHOW KNCIOTHI:

: Na,CO, + 2HCl — 2NaCl + H,0 + CO,
- CO,2 + 2H*— H,0 + CO, 1






