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-~ 3TW ABa BENVKUX XMMWUKa HE3aBUCUMO ApYr OT

apyra Bo BTopow nonosuHe XVIII Beka oTKpbin
Kucnopoga.
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IlccnepoBan Kucnopoa v
co3aan KMUCIOPOAHYHO
TEOPUIO FOPEHUS,
NpULLIEALLYIO Ha CMEHY
(PIOrMCTOHHON TEOPUM.
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aTypax (183°C) nepexonvlT B
rperaTHoe cocTosiHue (ronybas
"a npu euwe 6onee HU3KKX
pax (-219°C)  cTraHoBUTCH
bIM (CVIHMe CHEXHble KpUcTansbl).

E '0~ I.],BeT 6ecLuBeTHbIN.

- ® '3'anax - 6e3 3anaxa.

'® PacTBOpMMOCTb B BoAe - M/10X0
pacTBOpSETCS.

® Tshxenee Bo3ayxa ( M Bo3ayxa = 29
r/Monb, a Mo2 = 32 r/Monb.

ecKkmue CBOUCTB

aTHoe _CocTosiHWe - a3 npy

KMORMI RMCIOpOX
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p. — OYeHb CUIbHBIN OKMcTenb! OH
CNISIET MHOTME BELLECTBA YXKE MPU KOMHATHOM
“TEeMIe paType (MeaIeHHOe OKUC/IEHNE) U TeM
-f,pea 1ee Npy HarpeBaHUy UK NpY FOPEHUH

_= BemeCTBa (BbICTPOE OKUC/IEHME).

_* B peakuusx co BCeMU aneMeHTaMu (KpoMe
@Topa) kncnopoa scerna OKUCITUTESb.

-—



(1 C METAJIJ1dMM

-

i —
IbTaTe peakluu o6pasyeTcs oKcup,
ieTasuia. Hanpumep aJ'I}OMMHMVI
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1py ow anMep [pn onyckaHnn packanéHHoW
= _.:,..* Ke e3Hom NPOBOJIOKUN B CKIAHKY C KMCNOPOAOM,
,,,—aﬂ{E)DBOJ'IOKa CrOpaeT, pa3dpbi3rnBas B CTOPOHbI
== 'CHOI'IbI UCKP - PacKaNE€HHbIX YaCTUYEK KEeNe3HOU
‘OKanunHbl Fes0a:

tO
3Fe + 202 — Fe304
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bl B KNCJI1ODO/1E

30BaHMEM CEPHUCTOrO
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,f., ﬂpeHme YIS B KNC/IOPOAE C
06pa3OBaHVIeM YIrNEKNCIOro
rasa:
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C+ 0 — CO:

['opeHMEe CepH



KOTOPbIMWU CAIOXHbIMW BELLECTBaMU:

Yae o6pasyroTcs oxcunu-!mlﬂ:‘, Vl3ii

bIX COCTOMT MOJIEKYSA C/IOXKHOrO BELLeCTBa.

rala 1N\ ODONWINT A
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2CuS + 302 — 2Cu0O + 2502
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fé‘frcg Ba okcmaa — okeuna meam (IT) n okeua cepol
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~ Tpi o6>|<|/1re cynbdunaoB obpasyeTca Bceraa oKCuz Cepbl,

= "‘BaﬂeHTHOCTb Cepbl B KOTOPOM paBHa 1V.
ﬁ::-f"

e
‘-'-”\

-E;pyrom npuMep — ropeHne MetaHa CH4. Tak Kak 3Ta
MOJIEKYJla COCTOUT U3 aTOMOB 3/1eMeHTOB Yyriepoaa C u
BoAopoAa H, 3HauuT, obpa3yeTca ABa OKCuaa — oKCcua
yrnepoaa (IV) CO2 n okcma Bogopoaa, To ectb Boaa - H20:
to
CH4 + 202 — CO2 + 2H20



<0oe B3amMoaeucreme
8a C KNC/IOPOAOM

AN OKNCNEHMS,

JeieHNEM TEenJIoThi U CBETa,
BbIBAIOTCS PeaKLMsIMM FOpPeHMusI.

——Peakuuu ropeHus BeLlecTB — 3TO
“nipuMepbl 6bICTPOro OKMC/IEeHUSN, a
- BOT THUEHMe, p)XaBJieHue U T.Nn. —
3TO NpUMepbl MeaJIeHHOro
OKMCJ/IEHMSA BeLUeCTB KUC/I0poaAoOM




= FlonyyeHne Kucnopoaa

(nabopaTtopHble cnocobbl)

CobMpaHMe RMCJIOPpOOa METONOM BHTECHEHMA BO3OVXa
METONOM BHTECHEHMA BOOH (6)

Pa3jioXXeHune BoAbl 3J1IEKTPN4YeCKMM TOKOM

pa3sio)XxeHue nepokcuaa sogopoaa H202 noa pencremem
KaTannsaTtopa MnO:

pa3no)xeHue nepMmaHraHaTta kanma KMnO4 npwm
HarpeBaHUM.



YeHue Kucropoaa
(FI.pOMbILIJJ'IEHHbM cnocoQ)J -b'

ﬁ:_»‘?B-npOMblmneHHocm ONS noJiydeHusl YUCToro Kucnopopaa

_ UCNOJIb3YIOT NMEPEeroHkKy >XuUAKoro Bo3ayxa, OCHOBaHHYIO Ha

—— ’p.a—BHbIX TeéMNepatypax KuneHunda KOMMNOHEHTOB BO34AYyXa.

Bo3ayx oxnaxparoT npuMmepHo Ao -200°C wm  3atem
MeAJZIeHHO HarpeBarwT. [pun pocTtkeHMM TeMnepaTtypbl
-183°C u3 XuaxKkoro BO3AyXa YJ/IeTYYMBAETCA KUCNOPOoA,
OCTaJIbHbleé KOMMOHEHTbl COKWXXEHHOro BOo3A4yXa MNpu 3TOoM
TeMrnepaTtype OCTaloTCA B XXUAKOM arperaTHOM COCTOSIHUM.



SHeHWe KMcnopoaa
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i ﬁéeKTMBHOM NPOU3BOACTBE CTanw,
K.VICHOpOﬂ,HOM AYTbE B JIOMEHHbIX rnevax,
_ U3BneyeHue 30/10Ta 1 pya, NpoOU3BOACTBE
,5, .daeppocnnaBOB BbIM/IaBKe HUKENs, LMHKa
: CBUHUQA, UMPKOHNSA U Ap. LBETHbIX
- MeTasioB

- NMpU NpAMOM BOCCTAHOBJIEHUW XKENE3a

- NPV OFHEBOW 3a4YNCTKE B JIMTENHOM
NpOu3BOACTBE

- NpV OrHEBOM BypeHun TBepabIX Nopoa
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anpaBKe KUCMOPOAHbIX
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= npu ‘OYMCTKE MUTLEBON BOAbI

— *‘" ‘TIpY BTOPUYHOW NnepepaboTke
~METan/os

~ - NPV NPOAYBKE CTOYHbIX BOA
KUCNOpPOAOM

- Mpy 06e3BpeXXmBaHn
XUMUYECKM aKTUBHbIX OTXOA0B
B OYUCTHbIX YCTAHOBKax B
MYCOPOCXKUraTenbHbIX nevax
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MeHeHue kucnopoga . -
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ILUIEHHOCTN
A3BOACTBE —
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0ro CnuMpTa, aMM1aKa,
,j.' CEPHOWN KMUCNOThI

J!IMTW-IeCKOM

,.‘-:v; NPUPOAHOIro ra3a
NPOU3BOACTBE
queCKoro aMMMaKa)

- npu BbICOKOTeMI'IepaTypHOVI
= = KOHBEPCHN MeTaHa

,_,,,—B‘anepreTuKe
~ - Npy rasuduKaLmumn TBEpAOro
~_ -TOnavBa

- Ans oboralleHus Bo3ayxa ans
ObITOBbIX U NPOMbILLSIEHHbIX
KOT/10B

- ANS ©OKaTuUa BOAHO-YrO/IbHOM
cMecu




eHEeHWe KUCIToPOJE
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~ KW ’nepOp,OM BOAHOW cpefnbl B
~ _pbIBONoOBCTBE

~ - NpW N3roToBNEHNN
KMCITOPOAHbIX KOKTENEN
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2T BO34YyX Mocne rpo3sbl

30/1M31 UCTOYHMKA

(TPUYECKOro paspsaa,

A_ T 3arax 3TOro rasa o4eHb

=~ Xopouo.

'??ﬂpw poze 030H obpasyetcs
oA AENCTBMNEM
yibTpacdhmnonerosoro
nanyyeHusa ConHua, a Takxe
rnony4vaeTtcs npwu
3MIEKTPUYECKMX pa3psiaax B
aTMocdepe:
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AnnotponHas MmoauduKaums kncnopoga
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b CUNBHBIV OKUCUTENb,
ero VICI'IOJ1b3YIOT npw

aHNN BOAbl.
raKTe C 601%

IbIX OKUC/IATbCA BELLUECTB

U

. cingg

; ol JULU SIC™ mle
1 f_;; nop, NEVNCTBUEM
| paamaunn, OH nornowaer

n3ny4yeHue ConHua

L

OHOBOM "30HTUKE" 3emny,

HOM BCero OKOJ10 30 MEeTpOoB, TO

Aenc BOBHMKaIOT "nbIpbl"”.

= B BOo3Ayx nornaaaer bce 60bLue

~  — "BpeAHbIX" Ans 030Ha rasos, Bpoae

M" oHookcuaa a3zota NO nnu Tex

~ BELUECTB, KOTOPbIE NCMOMNb3YIOTCA A4

~ _ HanoJIHEHWUS XONOAN/bHbBIX YCTaHOBOK

N @3p030/1bHbIX 6anIoH4YnKoB. [daxe

= 4YaCTU4YHOE NCHE3HOBEHNE 030HOBOIO
CNosi Hag 3emMneun rpo3uT BCEMY
XXMBOMY rMbesnbio...
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