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[lapadounH - 3TO cnoXHas CMecCb
npenenbHbIX YrneBoaopoaoB

2C,H,, +490, — 32CO, + 34H,0

C,Hyq + 260, — 17CO, + 18 H,0




«Korma—1o, rge —T0 Ha 3eMJIFO VIIAJ Jy T
COJIHITA, HO OH YVIIAJI He Ha 6eCIIJIOHYIO II0OYBY,
OH yII4Jl HA 3eJIE€HYVIO OBIJIHHKY ITIIIE€ HHUHOI'O
DOCTKA, HJIH, JIyUllle CKRa3aTh, HA
XJIOPODHIIJIOBOE 3E€PHO. Y 7apaiach O HELO, OH
IIOTYX, HepecTajl ObITHh CBETOM, HO HE HCUE3""".
B 1o mJH pyrod ¢opme OH BOIIIeJI B COCTAaB
xXJeba, KOTOPBIH HOCJIYXHJI HAM THINEH . OH
IpeoobpazuJICId B HAIIIH MYCKY.JIbI, B HAIIIH
HEepBBI - ITOT JIyY COJIHIIA corpeBaeT Hac. OH
IIPHBOIHT HAC B J]BHXEHHE. bBITHh MOXET, B
ATY MHHYTY OH HI'DA€T B HAIIIEM MO3L V.

K.A. TuMmupga3eB



6CO, + 6H,0 > CgH,,04 + 60,

FnwKo3a







XUMUNYECKWE
PEAKLINN

XvmMusa vm Xmums
cenbcKoe 4
XO3AMCTBO A
XnMmua m
Xumus n nuuieBble
aBTOMOOMIb AoGaBki
KANMASEN Xnmus n Xumua u
CTUPKa nuiia neKapcTBa

Xnmuma n
cpeacTBa
r’mrmeHbl

Xnmus
M KanutTanbHbIN
PEMOHT

Xumua m
KOCMeTMKa



Il opeHue NMpUpPoOIHOIO rasa

IIpupoaHbiii ra3 — cMech ra3oB, 00pa30BaBIIMXCHA B Heapax 3eMJIid NpHU
aHA3POOHOM PaA3JI0KEHUU OPraHUYEeCKHMX BellecTB. XMMUYECKHH COCTaB:
stad (C,H ),mponan (C,H,)oyran (C ,H, ). Jlpyrue He yrieBoaopoaHbIe
BemecTBa: Bogopon (H,), ceposonopon (H,S), nnoxcun yriaepona (CO,),
a3oT (N,), reqmit (He). OcHOBHYI0O YacTh NPHUPOAHOIO rasa cocrabjisieT
merad (CH,) — ot 92 10 98 %. JT0 GecuBeTHBIN, JErKUH, FOPIOYNH ras3,
He MMEIOIIUM 3amaxa, Mo4YTH He PACTBOPHMM B BoJe.

CMech MeTaHa B BO31YXC B3PbIBOOIIACHA.

CH, +20,=CO,+2H,0 + Q.




* [Ipu ncnonab30BaHUY ra30BOr0 00OPYIOBAHMS
B JIOME€ HEOOXOAUMO: IIPOBEPSATH ABIMOXO/,
[IPOBETPUBATH MOMEIICHUE, CIICAUTH 34
COCTOSIHHEM TI'a30BbIX TPYOOIIPOBOIOB, HE
OCTaBJIATh Pa0OTAIOIIEE ra30BOC
000pynoBaHHE 0€3 BHUMAaHUSL.



I opeHune CIHYKH

[Iporecc Havascs oA AeicTBueM TpeHus. CHavasa 3aropenics
KpacHbI (hochop, KOTOPHIA ObLT HA CITUYCYHOU KOPOOKE

docdop, Jarolyil IIpy TPEHUH BEICOKYIO TEMIIEPaTypy, IOKET
CMECh CEphl U OEPTOJIETOBOM COJIM B CIIMYCYHOM TOJIOBKE.
['010BKa MOIOXKITIA IPEBECUHY.

[TouTn Bce MPOMYKTHI TOPSHHMS BPSAHEI JJIs1 opranu3Ma. ToIbKo
IIpY TOPSHUHU OJHOM CIUYKHU MX BBIACIISICTCS HUYTOXKHOE
KOJIMYECTBO, UTO HE OKA3bIBAET CYIIIECTBEHHOI'O BO3/ICHCTBUS Ha
yesjaoBeka. Ho mpu ucnosib30BaHUM CIIMYEK XUMHUYECKH
00pa30BaHHBIN YEJI0BEK JOKEH IOMHHUTh, YTO



. 4P-|-5()2=2P2()5

» 2KCIO3 = 2KCl + 302

+ $+0,=S0,

(SO, - cepHHCTBIN Ta3, ICTOYHHK PE3KOTO 3araxa).

+ C.H, 0.+60,=6CO,+5H,0

6 105



[aweHMe coabl YKCyCOM

NaHCO, +CH,COOH=CH,COONa + H,0 + CO.,,




2NaHCO3 — Na2C03 + H20 + CO2




Uanm ¢ NMMOHOM

[Mpu onyckaHum Kyco4ka fiumMoHa B
CTaKaH ropsiuero 4yas npomcxoguT
ocrnabneHue oKpacku — yam 3gecb
BbICTynaeT B POJ&In KUCITOTHOIO

WHAMKaTopa, NogOoOHOro fakmycy.




pPacCUMTHIBAIOT aHIIMYaHE, CHIILHO OEperyiire CBoe 310poBbe). Yail TUIh MEHSET 1IBET,
CTAHOBHUTCA MATYC HA BKYC. 4| yiaydamacT CBOU IUTATCIIbHBIC U HGJI66HBI€ CBOMCTBA.
B yem xe geno?

A [eno B TOM, YTO YalrHble NIMCTbA cogepKaT XMMUYECKME BeLWEeCTBa, 30ByLLMECH
nonudgeHonamu. Takme BeleCcTBa COCTaBMAKT MOYTU TPETb OT BeCca BCErO YauHOro
nncTa, B CyXOM, ECTECTBEHHO, BUAe, KOTOpble U onpeaenstoT useT Yas. 1 B
3Ha4YUTErNbLHOMN Mepe, ero BKYyC.

XapaKTepHbI KpaCHO-KOPUYHEBLIN LIBET Yas onpeaensioT TeapyourmHol —
MUIMEHTBLI U CNabonoHN3NPYIOLLIME KUCMNOTbI U3 rpynnbl NosimdpeHonos,
codepXaHne KOTOpbIX B CyxoM YanHoM nucte konebnetcs ot 7 oo 20% ot ero
Beca. ELle uBet Yyasa 3aBUCUT OT MOHOB BOAOPpOAA, coaepxawmxca B sBoge. [pu
€ee B3auMoAdencTBum ¢ TeapyournHammn, NponcxogmT nx NoHU3aumsi, n Yamu
TeMHeeT. Ecnu ke 0obaBUTb IMMOHHOM KAUCNOTbI, COAEpPXaLlencst B O0SbKe
NIMMOHA NI COKe, 3TO SABUTCA NPENATCTBUEM AS19 MOHM3aLUUN TeapyOUrnmHoB, U
Yyan obasarenibHo nocBeTneerT. [NonyyaeTcs, YTo NMMOHHAs KMCIoTa NonpocTy
HENTpannayeT TeapyburnHbl, Kak MMrMeHTHI.



« ObGpaTtHbIK Npouecc npoucxoamT Npun AobaBrneHnn B Yau
coabl. LLlenoyb ycunnuBaet noHmsauuo TeapyburnHos, u
Yyan elle bornee temMHeerT. [NloaTtomy, 4abbl COKOHOMUTL
4yan, HO OCTaBUTb €ro HacCbIWEHHbIM B LIBETE, YTOOLI
yCreLwHo QypuTb NnoTpebutens, Hago 3aBapuUTb BMECTO
LLIENOTKN Yas — NoNoBuHY. A notom Jo6aBnTL B Yal
coay. Tak «3KOHOMUIN» Ha Yae noBapa B 3aBOACKNX U
0OLLECTBEHHbIX CTONOBbLIX M NPOBOAHUKM B Noe3aax.
[ToKkyna He nosaBuIcAa Yan B NakeTukax...




[lepmaHraHar
Kanus

Kucnopopg yousaet mnkpobos, baktepumn, a odbpasyroLmnimncs okcuna
MapraHua okasblBaeT BSXYyLLee U npuxuraroulee genctene. Takom xe
adopekT HabnogaeTcs NPy KOHTaKTe crnadon KOHLUEHTpaLnumM MapraHLUOBKU
(PO30BLIN LBET) C KOXEMN.



A3BECTHO, YTO U3bbITOYHOE NOTPEbieHne
cnagocTteun cnocobCcTBYET pa3BuUTUIO Kapueca. Kak aTo
MOXXHO OOBSACHUTb C TOYKU 3PEHNS XUMUYECKOIO
paspyLleHnsa 3yoHOW amMann- ogHOn U3 CEPbE3HbIX
NpPUYKH Kapueca?

—— = _—



[ IOKO3a, cogepkallasdca BO MHOIMX CrnagocTsiX, Jierko
noaBepraeTca npoueccy MOSIOYHO-KUCIIONo BpoXeHus,
NO3TOMY OCTaTKM Cnagkon nuLmM B NOfIOCTH pTa
npeBpaLlarTCa B MOSIOYHYHO KUCIIOTY, KOTOpas
pacTBopseT 3yOHY0 amarne.

C.H,,0, 2CH,-CHOH-COOH




[1pn BbINOMHEHMU WITYKATYPHbLIX paboT ang
YCKOPEHUSA 3aTBepaeBaHNS LUTYKATYPKN B
NOMELLEHNE BHOCSIT XKapOBHU C
ropsawmmMmmn yrnamu. Cxuranme B
NMOMELLEHUN YIrNs NO3BOSIAET HE TOSbKO
NOOHATbL TEMMeEpAaTypy Bo3ayxa, HO U
NOBbICUTb KOHLUEHTpauunto CO:2 , 3a cyet
peakunn, ypaBHeEHNE KOTOPOU

C+02=CO:



OQHMM U3 OCHOBHbIX KOMMOHEHTOB
LUTYKaTYPHbIX PaCTBOPOB SIBIIAETCH
raweHaa nasectb Ca(OH):.
3aTBepaeBaHue LUTYKATYPKU MPONUCXoanNT
3a cyet B3anmogeuncteuga Ca(OH)z2 ¢ CO:
BO34yXa:

Ca(OH). +CO2 =CaCOs +H:0




B 6onblUMHCTBE AOMOB HaLLEro cefia B Ka4ecTBe Tonnmea Ans
KYXOHHbIX MIAUT UCMOSb3YOT NPUPOAHbIN ras,
OCHOBHbIM KOMMOHEHTOM KOTOpPOro asndetcs metaH CH4. [Npwu
cropaHum npupoaHoro rasa obpasyrorcs rnaBHbiM obpasom CO2 u
napbl BOAb!:

CH4 + 202 = CO2 +2H20
Kak ny4yuie ¢ To4uku 3peHUs rMrmeHbl otaenaTb NOTONOK N CTEHbI
KyXHW: NOBENUTbL MEioM, N3BECTbIO, OKPACUTL MacnsiHOW KpacKowu,
BOLO3MYNbCUOHHOW KPacKon, aManbio, OKNenTb KNneeHKon nnu
MOKLLMMUCA 0boamMn?

e e e S '
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Bce 6€e3 UCKNIoYeHNs 3arpa3HNTeNn
BO34yXa MOrfoLarTCa NoOpUCTbIMU
NOBEPXHOCTSAMU- LUTYKATYPKOU, B
MEHbLLEN CTENEHN- ODETOHOM 3a CYET
donsunyeckoro sBneHna-agcopoLunn.

[ToaTomy bonee adodpekTUBHA C TOYKK
3PEHUSA XUMNYECKOWU OYNCTKN BO3yxa
nobersnka ralleHom N3BecCTblo, KOTOpas
BCTyNnaeT BO B3aMMoOeWCTBUE C
3arpsi3HUTENSIMU:

Ca(OH)2 +CO2 =CaCOs3 +H20




Ecnn nobenky oObHOBMATL YacTo, 3TOT Crnocob
OYUCTKU BO3OyXa OMEHb 3PP EKTMBEH. Tpagnuns
4aCTO OOHOBMATL NOOENKY KYXOHb N3BECTLIO
OYEHb pacnpocTpaHeHa cpean JOMOX03deK
YKpauHbl U K0XHbIX pannoHoB Poccuu.

B nopsigke ybbIBaHUSA TMITIMEHNYECKUX CBOUCTB
MaTtepuanbl MOXHO PacnofIOXKUTb Tak:



[1pn NOHMXKEHHOW KNCMOTHOCTU Bpayu
NPOnNnUCbLIBalOT NaLUueHTy crnabbii BOOAHbLIN
PACTBOP CONMAHOW KNCIMOThbI, a Nnpwu
NOBbILLEHHOWN KUCITOTHOCTU OONbHOW
NCMbITLIBAET U3XOTY U eMY PEKOMEHOYIOT
NpUHUMaTb NUTLEBYIO COAY

( rmgpokapdboHaTt HaTpusa). ObbACHUTE 3TO
C TOYKU 3peHNA NnponcxoadaLlen
XUMUNYECKON peakLunn.



[TnTbeBada coga HenTpanuayeT n3bbITOK
KUCNOTbl B COOTBETCTBUM C YpaBHEHNEM
peakLnu:

HCI +NaHCO3 =NaCIl+CO2| +H20



Y Bac BO3HUKII0 NMogo3peHNE, YTO PabOTHUKN
aBTO3anpaBOYHON CTaHLWUW, rae Bbl MOCTOSIHHO
3anpaBnseTechb, 400aBNAOT B BoAy DEH3NH.




Y Bac B XO34UCTBE eCTb HeraweHasa n3BecTb
(Ca0).
MOXXHO 1 C MOMOLLbIO 3TOro BELLECTBA NMPOBEPUTL
CBOW NOOO3pPEHNA"?




Ecnu 6eH3uH cogepXxuT Boay, npy AobaBreHUn HeraweHowu
nssectu obpasyerca Ca (OH)2 , pacTtBop npuobpeTaeTr
LLEeNIOYHYIO peaKkuuto, YTO MOXHO NPOBEpPUTbL C MOMOLLbLIO
¢deHondTanenHa.

CaO+ H:0=Ca(OH):




Ons cTpouTenbLCTBa U PeMOHTa AepeBAHHbIX 4OMOB, 6aHb, Konoaues
TpebyeTcs ApeBecUHa, KOTOPYIO HepeaKo NPMXoAUTCA NOKynaTb B BUAe

[ [peBecnHa }

2y [CI‘IVIﬂeHHaﬂ NIETOM ] [CI‘IMJ‘IEHHaﬂ 31MMOM }

noxon martepwuan,
PbIXMbIA, B HEM
MHOIO COKOB,
BNocrneacTsum
Takas npeBecuHa
nerko sarHnBaert

CTonknmn n
Kpenkum
mMarepuan

OnpenennTb Ka4ecTBO ApeBeCUHbI U BPpeMS €€ 3aroToOBKM MOXHO C

NOMOLLbIO OOLIYHOW HACTOMKM NoAa — AOCTAaTOYHO OONUTL €10 Cnun AepeBa.
3nmMon gepeBO 3anacaeTcs Kpaxmanom, Nno3TomMy ecnm oonutb cnun gepesBa
MoAOM, TO cepaLeBUHHbIE JTy4YU OKpPacATCA B CUHMU UNu (pnoneToBbIN LBET.
Ecnun gepeBoO CNUsIeHO NIeTOM, TO CMUJT OKPACUTCA B TEMHO-XESTbIN UBeT OT

camoro uopa.






Camou nydweu rnocyoou 0515 eapKu eapeHbs u3dasHa
cyumaromcs Hearybokue MeOHble ma3sbil.

Hem amo MOXXHO 0bbSCHUMbB?

Paccmompum, 8 Kakou rocyoe ewé MoXXHO eapUumb 8apeHbLE:

[ NOCYAA ]
| |
[3MaﬂMpOBaHHaﬂ] [AJ'I}OMMHVIeBaFI } [ MepHas

1 1

u Amowwm@, MOXET lL

BapeHbe . y '
noaropaer B3aMMOAeiicTBOBAT €fib YCTON4MBa XMMU4ECKN,
W KacTpIons b obnagaet BbICOKOW

MOKET BbiTh C OpraH1YecKUMm TENOEMKOCTbIO U
Oe3HagexHo Kucnoramu, TennonpoBogHOCTbLHO,
ncrnopyeHa cogepxawnmMmmncA
B Aroaax v
dpykTax

[MosBonsieT obecneunTb
PaBHOMEPHOE pacrnpeneneHne um
COXpaHeHune Tensna no BCeu
NOBEPXHOCTW Mocyabl




XUMUA OaeT B PYKU YeroBeKy
OrPOMHbI€ BO3MOXXHOCTW U CUIbI,

HO NMpn 3TOM TPeobyeT

rPaMOTHOIO, OTBETCTBEHHOIO NX
NCIMNOJ1Ib3OBAHUA.



- CerogHa s1 NoHAnN ...

- Tenepb 4 Mmory...
* A npnodbpen....

» MeHa yauswuno ...
» A nonpobyto ...

» MHe 3axoTenoces...



