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AZORBAYCAN RESPUBLIKASININ

DOVLOT HIMNI

Musiqisi Uzeyir Hacibaylinin,

sozlaeri ©hmoad Cavadindir.

Azarbaycan! Azarbaycan!

Ey gahreman 6vladin sanh Vatani!
Sandan 6tri can vermaya cumla haziriz!
Sandan 6tri gan tékmaya ciimla gadiriz!
Ugrangli bayraginla mesud yasal

Minlerle can qurban oldu,
Sinan harba meydan oldu!
Hlququndan kegen asgaer,
Hara bir gahreman oldu!

San olasan gulustan,
Sena har an can qurban!
Sana min bir mahabbat
Sinemda tutmus makan!

Namusunu hifz etmays,
Bayragini yiksaltmays
Cimls gancler mistaqdir!
Sanlh Vetan! Sanl Veten!
Azarbaycan! Azarbaycan!
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MeTannbol

Mporpecc yenoBeyecTBa TECHO CBA3aH C OTKPbITUEM
MeTaNoB U UX NpUMeHeHneM. baarogaps npoYHoCcTn 1
BHeLLUHeMy 61ecKy MeTanNoB NHOAM C LPEBHUX BPEMEH
M3roTaBANBaAW U3 HUX OPYANSA TPYAa, OpYy>KMe,
npeAMeTbl ZoMalLHero obmnxoza v yKpaLleHus.

Co BpemMeHeM M3y4yeHne MeTaaloB Nprobpeno

ewé bonbluee 3HayeHue, Hbian raybxe

nccnesoBaHbl GOPMbI PacnpoCTpaHEHUS METaNIOB B
npupogae, X CBONCTBA N CNOCObbI MONyYeHMs.

@ B hacroswee BPEeMsl MEeTasl/Ibl COCTaB/ISHOT OCHOBY
MPOMBILLNEHHOCTY, TEXHUKM 1 BbICOKMX TeXHONOTUI. Mepesaya
3N1eKTPO3HEPT UM, MPOU3BOACTBO TPAHCMOPTHBIX CPEACTB,
CTpouTenbHble PaboTbl Y N3rOTOBNEHWNE 3NEKTPOHHOTO
060pyAoBaHNA HEBO3MOXHbI 6€3 MeTannoB. B uactHocTy,
NErkne 1 NpPoYHble CnaaBbl LWMPOKO UCMO/bL3YHOTCA B aBMaLum
N KOCMUYECKMX TeXHONOTUsIX. COBPEMEHHbIE UCCeA0BaHMSA
MeTa/IIoB MO3BOJIAOT UCMOJIb30BaTh UX 6onee 3dbekTUBHO 1
CO34aBaTb Ha UX OCHOBE HOBblE MaTepwuasbl.

N3 pasgena Bbl y3HaeTe

o

B kakux obnacrax
MeTaNbl MCNOb3YHOTCA
B Hallel MoBCeJHEBHOMN
XN3HN?

. C yem cBsi3aHO Lnpokoe

MCNob30BaHVe
MeTa//IoB B
COBPEMEHHYHO 3MOXy?

* [lns nonyyeHns MeTanoB NCNO/Ib3YHOTCA Pa3nyHbIe FOpPHble MOPOAbI — PYAbI

* B rpynne cBepxy BHU3 NMJIOTHOCTb LLIENOYHBIX METANIOB N NX aKTVUBHOCTb B XMMUYECKNX peakLnsax
BO3pacTaroT, a X TBEPAOCTb 1 TeMrnepaTypa naaBAeHNs yMEeHbLIAKTCA

* Mpw cropaHnn kanbLm obpasyeT OKCUA, a MPU B3aMMOAENCTBMMN C BOJOWN — TMAPOKCHS,

« CopeprxaHme NOHOB kanbuus 1 Mariuns (Ca® n Mg®’) B BoAe BbllLe NPUHATOW HOPMbI Ha3blBaETCS

>KECTKOCTbIO BOZbI, @ Takas BOJa — XXECTKOW BOJOM

* MNepexoaHble 31eMeHTbl — 3TO 610K 31eMEHTOB, PacMONOXeHHbIX B 3-12-11 rpynnax nepmoanyeckou

TabanLpl

* Mpwv cpaBHEHWM C LLLENOYHBIMM METaNNaMUN NePEXOAHbIE METaN/Ibl TBEPXKE N MPOYHEE, UX
MAOTHOCTb M TEMMepaTypa NAaBAeHNs Bbille, HO XMMUYECKas aKTUBHOCTb HUXKE, YEM Y LLLENOYHbIX
MeTasIIoB

* Xeneso 06bIYHO NCNONb3YETCS B BUAE TaKMX CMIaBOB, KaK CTajlb U YyryH, MPOMbILLIEHHOE
MPOW3BOACTBO KOTOPbIX MONYUMIO LLIMPOKOE PacrnpoCTpaHeHme

* Koppo3us — 370 paspyLueHre METaNNOB U CNJIaBOB B Pe3y/ibTaTe BO3AENCTBMSA OKPY>KatoLLLEeR Cpesbl
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4.1 Obwan xapakTepncTmka MeTaanoB

» Y10 TaKoe cBOMCTBO METa//IMUHOCTM U KaK OHO 3aBMCUT OT aTOMHOrO pajguyca 3/ieMeHTa?
» B kako¥ uacTn nepuoanueckoin Tabanubl pacnosioXkeHbl MeTaiNbl?

« Kakumu xapakrepHbiMu cBolicTBamu obnagarotr metannbi?

* Yem 06ycnoBneHO CXOACTBO B CBOMCTBaX MeTa/I/ioB?

Knro-

yeBble
CNnoBa

MeTasl/ibl, MeTaANonAbI,
MeTa/lInyeckme CBOWCTBA,

obLe CBOMUCTBA META/IOB,
pYyZa, NosyYyeHne MeTaNNoB

Bam n3BeCTHO, UTO MHOrVe CBOWCTBA 3/IEMEHTOB HaXOAATCA B
3aBMCMMOCTM OT MX aTOMHbIX PajnyCcoB: B Nepuoanyveckon tTabanue
aTOMHble paAnyCbl YBENUMBAKOTCA B rpynnax CBepPXy BHU3 U
YMEHbLLAKOTCA B Nepuogax caeea Hanpaso. 1o mepe yBesnyeHums

aTOMHOrO pajunyca NPUTSXKEHWE 3NEKTPOHOB K AApy ocrabeBaer,
NO3TOMY MeTa/lIMyeckmne CBOMCTBa BO3PAcCTatoT B rpynnax CBepXy BHU3 M YMEHbLLIAKOTCA
cneBa HanpaBo MO Nepuozam B rNaBHbIx rpynnax. MeTannbl pacnonoXeHbl rMaBHbIM
06pa3omM B NIEBOW HUXKHEW YaCTV NEPUOAMYECKON TabanLpl, @ HeMeTan bl — B MPaBOU
BEPXHEeWN 4YacTu (3a NCKIHOYEHMEM BOAOPOAA).

B neproanyeckon Tabanue MeTanibl 1 HEMeTaNbl pa3jesieHbl MeTa/lsionaamvu,

KOTOpbIe PacrnooXeHbl 31Mr3aroobpazsHo.
18

_— 5o s e v B Metannonasl (ToaymeTanibl) —
U ['se | |B E N F Ne
Sl e l i XMMmnyeckme aneMeHThl,
MalMg|l 3 4 s s 7 8 s w 1 2| AN|STPLS|Ci]ar ~
e e el P 06/1a4at0LLME CBOWCTBAMM,
K Ca | S5c Ti v Cr |Mn | Fe |Co | Ni |Cu|Zn |Ga | Ge | As | Sa | Br | Kr
e e e e e e L [TPOMEXKYTOYHBbIMU M€
Rb [ Sr| ¥ | Zr | Nb |Mo | Te | Ru | Rh | Pd | Ag l'in |sn|sb| Te| 1 | e pv y KAy
] B e LS ===t (CBOMCTBAMW META/INIOB "
Cs (Ba|*La | Hf | Ta | W |Re | Os | Ir | Pt | Au Pb | Bi | Po | At | Rn 2
e e e e e e e e Lo ——— M ETa1N10B. Kpemuun
Fr | Ra :'..N:- Rf | Db .Eg Bh |Hs | Mt | Ds | Rg | Cn | Mh | Fl | Mc .Lv Ts | Og
K meTannongam otHocatca 6op (B), kpemHun (Si), repmanuni (Ge), MbiwbsK (apceHuKym)
(As), cypbMa (cmubuym) (Sb), Tennyp (Te) n nonoHun (Po). B ogHnx cnyyasx oHu
NPOABAAIOT CBOMCTBA, XapakTepHble A1 METaNNO0B, a B MHbIX — CBOMCTBA HEMETANNOB.
MeTannonabl TBEpAble 1 HaecTALMe, Kak MeTalNbl, N B TO Xe BPeMs XpynKue, Kak
HemeTannbl. OHM XxapaKTepu3yHTCA HU3KOW 3N1EeKTPONPOBOAHOCTLIO, KOTOPas MOXeT
yBEeNNYMBaTLCA C NOBbIWEHWEM TeMnepaTypbl. bosbLWIMHCTBO MeTannonaoB obnasatot
NoNyNPOBOAHMKOBLIMY CBONCTBaAMMU.
— Mpouwe MeTaniil T .
ud —_— #2  MeTannbl pacnonoxeHsl B OCHOBHOM B 1-13-i1
B n; 8 € N @ F M rpynnax nepuoanueckoi Tabauubl. M3 Hmx
e R T L o
el Yo e 2k © & 3nemeHTbl 1- rpynnbi (IA) Ha3biBarOTCS
_5..93. se TV G Mn Fe Co NI Gu &0 Ga Ge As Se Br K )je0UHBLIMW METaANIAMM, SIEMEHTbI 2-1
Rb St Y & Nb Mo Tc Ru Rh Pd Ag €d n sn s Te | X rpynnsl (I1A) — Weno0UHO3eMeNIbHbIMM
- - W e e - TR T T TR - - - - R L] o
€5 Ba ‘La Wl Ta W Re Os Ir Pl AN Hg Tl Fb Bl Po Al Rn  meTasnnamu, a anemeHTbl 3-12-i rpynn —
R R fac R Db sg BR WS Wi bs Rg €4 Mh F Mc W Ts 05 nepexoAHbIMW MeTannamu.




MeTtannbi

Bbl y>ke 3HaKOMbI € MeTanNaMu 1 HEKOTOPbIMU UX CBOMCTBaMM MO y4ebHuKy "Xumusa" ana 7-ro knacca.

Bbl 3HaeTe, Uto MeTaNsibl;

— NPV 06bIYHBIX YCIOBUAX HAXOAATCA B TBEPAOM COCTOSIHUM (KPOMe pTyTu), 061a4atoT BbICOKMMM

TemnepaTtypamu naaBAeHUs, NAOTHOCTbIO W TBEPAOCTbIO;
— UMEIOT MEeTaNINYECKNI Baeck (OTpaXkatoT CBET);

— XOPOLLO NPOBOAAT TEM/IO U NEKTPUYECTBO;

— NNaCTUUHbIE;

— PacLIMPSALOTCA NPU HarpeBaHUN.

M3 yuebHuka "Xumuna" ans 8-ro knacca Bbl Y3HaNW, YTO XxapaKTepHble CBOMCTBA METaIOB 06YCNOBAEHbI
Ha/JIMYMEM B HUX METANNINYECKOMN CBA3M. DNEKTPOHbI METaNNIOB N3-3a CN1aboro NpUTAXEHUs K A4pY Nerko
OTZAENAOTCSA OT aTOMa W 3TU Ae/I0KaNN30BaHHble 3EKTPOHbI CMOCOOCTBYHOT CO3A4aHNIO MPOYHbIX CBA3EN MeXAY
obpasyoLwmMmca KaTMoHaM1 MeTannoB. B pesynbrate MeTannbl NpeAcTaBAArOT cCOOOM TBEPAble BELLEeCTBa C

BbICOKMMMW TeMMepaTypamMu NaaBAeHUSA U MAOTHOCTbIO. 3a CYET
A,EeN0KaNN30BaHHbBIX 31eKTPOHOB OHM 061a4at0T MeTaIn4ecknm 61eckom,
XOPOLLO MPOBOAAT TEMIO U 3NEKTPUYECTBO, NMAACTUYHbI U PaCLUMPSAIOTCS NP
HarpeBaHWW. Ha BHELIHEM 31eKTPOHHOM C/1I0e aTOMOB 60/IbLLUMHCTBA METAIIOB
HaxoauTcs oT 1 4O 3 3NeKTPOHOB.

B xvMmnuecknx peakumax MeTaaibl NPOABASIOT BOCCTAHOBUTE/IbHbIE CBOUCTBA.
MockonbKy B aTOMax MeTaNN0B [aBHbIX FPYMNM YNCAO 3NEKTPOHOB Ha BHELLHMWX
3N1EeKTPOHHbIX CNOAX PaBHO HOMEPY rpynmnbl, CTENEHb OKUCNEHNS 3TUX METaNN0B B
COEAMHEHMAX TaKXKe COOTBETCTBYHOT HOMEPY rpynnbl. ATOMbl METaNN0B TEPAOT
371eKTPOHbI 1 NPEBPALLALOTCA B MOJAOXKUTENBHO 3apsXKEHHbIE CTabWAbHbIE MOHBI
(KATUOHBI) C INEKTPOHHOM KOHPUTYypaLMen NHEPTHbIX ra30B:

Na — Na’ + le Ca — Ca™ + 2e Al — AP" + 3¢
MeTannbl NO6OYHbIX FTPYNN MOTYT NPOABAATb Pa3/IMUHbIE CTEMNEHN OKNCIEHUS:
Cu—Cu +e Cu — Cu™ + 2e

Fe — Fe* + 2e Fe — Fe’* + 3e

fOpHble MOPOAbI, COCTaBAAOLLME 3EMHYIO KOPY, MPEeACTaBAAOT COBOM cMeCh
Pa3/IMYHbIX BELLECTB. DTV MOPOAbl OTANYAOTCA APYr OT Apyra N0 CBOeMy COCTaBy
N coaepkaT pasnNyHble COEAMHEHNA (CONM, OKCUABI U T. 4.) HONbLINHCTBA
MeTanN0B. HekoTopble ropHble MOPOAbl NCMOAL3YOTCA ANA NOJYYEHNA MeTanNoB.

fOpHble MOPOAbI, UCMONb3yeMbIe 418 NONYUYEHNA METANNIOB, HAa3bIBAOTCA pyAaMMm.

HekoTopble MeTannbl (3010TO, NaTMHA, CEPebpo M Ap.) BCTPEYAOTCA B 3€MHOM
Kope B cBOHOAHOM BUAe.

Kak nonyuaror metannbi us pya?

KameHHas conb — ocHOBHas pyaa
HaTpuna. OCHOBHbIM KOMMOHEHTOM
KaMeHHOW COo/n ABASETCS XA0pug,
HaTpuA.

bokcnT — ocHoBHas pyaa
antoMmHMA. OCHOBHbIM
KOMMOHEHTOM BOKCUTa ABASETCA
OKCUA aNrOMUHNA.

30/10T0 — NaCCUBHbIN METaN,
BCNIeACTBME Yero B Npupoae
HaxoauTca B cBO6OAHOM Buze.

[ns n3BneyeHns MeTannoB 13 Py UX BOCCTAHAB/MBAIOT U3 COEAVHEHWUN, COAEPXKALLMXCS B PYAE.

BOCCTaHOBJ/IEHNE
—_—

coeanHeHMe MeTajina MeTann

B HekoTOopbIx Cyyasx Npu NoJayYEHUN METaNIOB U3 UX OKCUAOB B KaueCTBe BOCCTaHOBUTESS
MCMOb3YIOT Yrepos, (KOKC). Yriepos, B peakLMOHHOW Cpese pearvpyeT ¢ KUCI0pOoAoM, obpasys
MOHooKcuA yraepoga (CO). Obpa3oBaBLIMIACS MOHOOKCUZ YrIepoZa BOCCTaHABMBAET METall U3 ero

oKcmAaa.
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O6cyaure:

1. Ha ocHOBaHMM KaKOW peakLMu MOXKHO NOJAyUYUTb XKene3o u3 okcuaa xxenesa(ll) n okempa
xene3sa(lll) c ucnonb3oBaHnem BbileyKa3aHHOro metoaa?

2. Kak MO>XHO nonyunTb LMHK U3 cynibduaa umHka? Kaknmm ypaBHeHMAMM onucbiBaloTcA
nporekaoume peakummn?

3. BoamoixHo nim nonyueHune metaanoB Na, K, Ca, Al u gp. Takum >xe cnocob6om, ecnu nsBecTHO,
UYTO OHU pearupyoT c yriepoaom, obpasys ctabunbHble coegnHeHna? O60cHyTe CBO OTBeET.

BoccTraHoBneHMe okcnaoB xenesa ¢ nomolbto CO npoTtekaeT caefyowmm obpazom:
FeO(tB) + CO(r) SN Fe(tB) + CO,(r)

Fe,O,(1B) + 3CO(r) > 2Fe(tB) + 3CO,(r)

MeTanibl, KOTOpble BCTyMNakOT B peakLmio C yraepoAoM ¢ obpa3oBaHneM CTabuabHbIX
coeanHeHunin (Na, K, Ca, Al n ap.), He MOryT 6bITb MONyYEHbI YKa3aHHbIM METOAOM, Tak Kak B 3TOM
C/lyyae BOCCTAHOBJ/IEHHbIV METaN B TEX XKe YCI0BUAX CPa3y pearnpyet C YraepoAoM.

Paa MmeTannoB BCTpeyaeTca B NpUpoAe B Buae Cynbduaos. na noayyeHma MeTannos U3 1x
cynbdunAOB CHavana cynbdua CKUraroT 1 NOYYatoT OKCUA MeTalNa. 3aTeM MONYyUYEHHbIN OKCUA,
BOCCTaHaBAMBAOT. Hanpumep, noayyeHue LmMHKa 13 cyabdunaa LMHKa NPOMCXOANT B
COOTBETCTBUMN CO C/IEAYIOLLMMU YPAaBHEHUAMU peakLmm:

2ZnS(1B) + 30,(r) = 2ZnO(TB) + 2S0,(r)
ZnO(1B) + CO(r) - Zn(1B) + COL(r)

MpumenuTe nonyueHHblie 3HaAHUA

1. YkaxkuTe BOCCTaHOBUTE/b N NMPOAYKT BOCCTAHOBAEHUA B peakLuW, ONMCbIBaEMON ypaBHEHMEM

FeO(TB) + CO(r) — Fe(T8) + COLM).

2. /13 300 kr megHoOM pyabl, copepxalern 2% meau, 6b110 nonyyeHo 4,8 kr mean. PaccumTaite Bbixog,
NpoAyKTa B NPOLEeHTaXx.

3. Mupwut (FeS,) — 0aHa 13 XenesHbix pys, BCTpeYarowmxcs B npupoge. MNpu ero cropaHnm obpasyroTcs
okeng xenesa(lll) n gnokeng cepol (peakuus l). XKeneszo MOXHO NOAYyUYNTb MYTEM BOCCTaHOBAEHWUSA
nonyyeHHoro okcunga xenesa(lll) MoHookecngom yrnepoaa (peakums ). Hanuwmnte ypaBHeHua peakumi | v
[l v paccTaBbTe KO3OOULMEHTDI.

1. o KakMM CBOMCTBaM MeTalJIon bl OTINYAKOTCA OT METaNI0B U HeMeTanloB?
2. Kaknmu xapakTepHbIMy CBOMCTBaMU 061a4at0T MeTabl?
3.Mouemy MeTanbl MNACTUYHbI B OTIMYMNE OT HEMETaNNOB?
4. Kakne MeTan/bl He BCTpPeYaroTCsA B Npupose B cBOO6OAHOM BUAE?
1. Ag 2. Fe 3.Zn 4. Au 5.Ca 6. Al
5. Paccumtarite 06BEM MOHOOKCKAA yraepoga B antpax (Npu 20°C n gasaeHnn 1 atm), HEOHBXOAUMbBIN ANS
nonydyeHus 28 kr xenesa no ypasHeHuto Fe,O,(1B) + 3CO(r) — 2Fe(1B) + 3CO,(r).
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4.2 LlenoyHble meTanbl

B 2019 ropy Hobenesckas npemusa no
XUMunK Bbl1a NPUCY>KAEeHa YYEHBIM 3a
paboTbl B 06nacTh pa3paboTku MTUI-
NOHHbIX baTapei. B HacTosLLee Bpemsa
JNNTUA-NOHHbIE aKKyMYAATOPbI 1
H6aTapen LUMPOKO NCMONb3YHOTCA B
MOBUAbHbBIX TeslepOoHax, MAaHLeTax,
HOyTOyKax, 31eKTPOMObUAAX U T.4.

» NNouemy B Halwie BpemsA
NIUTUN-NOHHbIe 6aTapen
HaxoaAaT 6onee wunpokoe
npumeHeHue?

» Kakue ewwé NnctouHukmn
3Heprum BamMm N3BECTHbI?

LLlenoyHble MeTannbl pacnonoxeHbl B 1-i rpynne (I1A)
nepuoanyeckon Tabanupl. B 3Ty rpynny BXoaAT 3n1eMeHTbI
antuna (Li), HaTtpuia (Na), kanmi (K), pybuamii (Rb), uesuni (Cs)
n dpaHuunn (Fr). PpaHunin — pagnoaKTUBHBIN NEMEHT.

LLleNIOYHble MeTabl,
REELIER peakLMoHHas CnocobHOCTb
CnhoBa

LLLeNIOYHbIX METa//10B

JiE
" -
Na
.
"ca”
N
"" MuHepan OCHOBHOIA
KOMMOHEHT
MAPOKCMABI 3TUX METANIOB ABAAIOTCA LLLEJI0YaMM, MO3TOMY MX — NaCl
Ha3bIBaOT LLLENOYHbIMM MeTannamMu. NMockosibKy Ha BHELIHeM (NoBapeHHas conb)
3N1EKTPOHHOM C/I0€ aTOMOB LLENOYHbIX METAIJIOB UMEETCS Tnay6eposa conb |\ o .o o
a .
1 371eKTPOH, UX KpaTKas 31eKTPpOHHas Gopmyna npeacTaBaseTcs kak — (Mupabuamr) o ’
..ns'. LLlenouHble MeTan/ibl BCTPEUAtoTCs B MPUPOJAE B COCTaBe CUNbBIH KCl
MWHEPAJIOB, TO €CTb TONLKO B BUAE COEAUHEHUN. CUNLBUHMT NaCl - KCl

LLlenoyHble meTannbi:

* IMELOT CepebpPUCTbIV LIBET, XOPOLLUO NMPOBOAAT 31EKTPUYECKMIA TOK U TEMO;

e XPaHAT NOZ CI0EM KEPOCMHA N3-3a UX BbICOKOW aKTUBHOCTU (MPW KOHTaKTe C BO34YXOM OHW
pearnpyroT C KNCIOPOAOM W1 COAEPXKALLMMUCA B BO3AyXe BOAAHBIMU Napamu);
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Metann |MnotHocTs, r/cm’ Temnepatypa nnaasneHus, °C ° Mﬂ'rqe 6o/IbLINHCTBA METaN/IOB U pexyTca HO)KOML nXx
] TBEPAOCTb YMEHbLUAETCA OT IUTNA K LE3UNHO (J'II/ITI/II/I
Li 0,53 181 pe3aTb HOXXOM TpyaHEee, 4eM Apyrue ueaouyHble
Na |0,97 98 MeTanbl);
K 086 63 e Jlerye 60/IbLLMHCTBA METaN10B (I'IpVI nomMeweHmnm nx B
BOAY OHW BCrJibIBakOT Ha NOBEPXHOCTb BOAbI U
Rb [1,53 39 o o\
MNOTHOCTb Temneparypa B3aVMOJEWNCTBYET C HeW),
C 1 88 |Bo3pactaet 29 naasneHua
S ' NMOoHMXXaeTca e TEMMNEpPaATypbl NNaBNEHNA N KUTIEHNA HUXKE, UEM Y APYTNX
METanNoBs.

VI3MeHeHne NAOTHOCTU U TeMnepaTtypbl NaaBaeHUA Weao4YHbIX METalJIOB NMOKa3aHO B Ta6n|/|u,e.

Kak wenouHble MeTan/ibl OT/INYAKOTCA APYT OT Apyra No CBOei aKTUBHOCTU?
MpuHaaNEeXHOCTN: CTEK/IFHHbIE COCYAbI, MUHLET, HOX, GUIbTPOBabHasA Bymara, IUTUIA, HATPUIA, Kaaui,
pacTBop dpeHondTanenHa.

Xop paboTbi: B BOZy A06aBAsIoT MeTann
/13BneknTe U3 KepoCMHa METANNNYECKME NTUI, HAaTPUIA W KauiA, OUNCTUTE UX viRAVKaTop
NMOBEPXHOCTb W BbiCyLNTe GUALTPOBaNbHON Bymaron. B kaxabivi ns Tpéx
CTEK/IHHbIX COCYZ|0B, 3aMOJIHEHHbIX BOOW HaMoMIOBMHY, A06aBbTe HECKOJIbKO
Kanenb pactBopa GeHondranemHa. OTpexbTe Mo HeHObLLOMY KYyCOUKY OT
KaXkZ,oro 13 Tpéx MeTanoB ¥ NOMECTUTE X MO OTAENbHOCTU B 3TN COCYAbI.

|_|pVI pa60Te C WEeJIOYHbIMN MeTaniaMn cnheagyet CO6J'II-OAaTb Mepbl NPeAOCTOPOXHOCTU. npOBOAVITe 3KCMEPUMEHT B
BbITAXXHOM LIJKa¢>y, MCNnosab3yAa 3aliTHbIE OYKWN.

O6cyaurTe:

1. Yro Bbl Habaoganu? Kak Bbl Mo)keTe 06bACHUTL pe3y/ibTaTbl CBOUX HabaroaeHnin?
2. Kakoin meTann pearupoBan ¢ Bogou 6bictpee? NMouemy?

3. Kakue ypaBHeHUsa Bbl 6bl NPeAI0XUAN ANA ONUCaHUSA NMPON3OLLEALIMX PeaKkLnii?

LLlenoyHble MeTanbl akTUBHEE APYrMX METaNNIOB, YTO OBYCNOBAEHO
MX 60/bLIMM aTOMHbIM pagnycom. C yBesnyYeHMeM aTOMHOIO
@ paanyca ocnabeBaeT NPUTSXKEHNE BHELLHETO 31EKTPOHA K AApY,
BC/IECTBME UEro OTPbIB 3/1eKTpOoHa obnervaetcs. LLlenouHbie
MeTasl/Ibl BCTYNakoT B XMMUYECKME peakLn, C NErkoCTbio OTAaBas
- - OfVH 37IEKTPOH C BHELLUHWX 3EKTPOHHbBIX C/IOEB CBOMX aTOMOB.

AKTVBHOCTb 3TVX METa/NIOB B XMMUYECKUX peakLiMax BO3pacTaeT no
Mepe yBeNnYeHUs aTOMHOIO pajuyca B CiedytoleM nopsake:

Li— Na — K
LLlenoyHble MeTannbl BCTYMaroT B peakLmo C BOAOM C
LLlenouHble MeTaibl XpaHATCA obpasoBaHMeM BOAOPOAA U WENOUN. JINTNIA B3aUMOAENCTBYET C
MOA CN0eM KepOCMHa, UTObI BOAOW MeA/IeHHO, HaTpui — BbICTPO, a Kaamn — BypHO.
NpeAoTBPaTUTb UX PeakL Mo C .
SOARTIBINY Tiapali ¥ l@a3006pa3zHbIN Bop,opilz, ;HZOT;,(; BOCI'ZUI'I<aOM|_|e:FIeHT2CF| N ropuT 13-3a
KNCNOPOLOM.

TENNOTbI, BbIAENAOLLENCA NPY peakLnn B3aUMOAENCTBUSA HAaTPUA 1
Kaana C BOAOW.




MeTtannbi

( 4 )

Ecam LenoyHble MeTanibl HarpeTb N NOMeCTUTb B

} , SEEMN OpHol 13 obnactel
COCYA C XI0OPOM, OHW BOCIMJIAMEHAIOTCA U “ropAT

SIERIZE npyMeHeHWa HaTpua ABAAETCS
?
APKMM NnameHeM. B pesynbraTe peakumm obpasyetcs Bbl? NPOM3BOACTBO HaTPUEBO-
CO/b COJIAHOU KNCNIOTbI. NapoBbIX NaMn (razopa3pagHbIX Aamn).
2Na + Cl, — 2NadCl DTV NaMnbl, U3ayYatoLLme XENTbIN CBET,
Mpw HarpeBaHuu meTannos Li, Na n K n nometeHnm NCNOJIB3YIOT AN1A OCBELLEHNA YL,

aBTOMOOUWABbHbIX JOPOT.

NX B COCYZ, C KNCNOPOAOM 06pasyroTCst OKCUA NNTUS,
NepoKCKA HaTPUA U CyNepoKCua, Kanus

COOTBETCTBEHHO.
4li + 0, — 2Li,0 oKCUA, ANTUSA
2Na + O, - Na,O, nepokcuz, HaTpma
K+ O, % KO, CynepoKcua Kanma

Mpumennte nonyueHHble 3HaAHUA

1. Mpwv B3aMMOAENCTBUM C YTNEKNCbIM Fa30M COeAnHeHNs, 0bpasyroLLLerocs Npn CropaHny HaTpus B
Kncnopoge, noayyaroTca kapboHaTt HaTpua 1 KMcaopoa. Hanvwmnte ypaBHeHVe peakuumn 1 pacctaBbTe
Ko3hbULMEHTI.

2. Paccumtante 06béM Bogopoga (B antpax; npm 20°C 1 1 atm), obpa3oBaBLUEroca B pe3y/braTe peakuum
B3aMMOAENCTBUA 92 I HAaTPKA C BOAOW, YUMTbIBasA, UTO BbIXOA NPOAyKTa peakummn coctasaseTt 90%.

MposepbTe NonyueHHble 3HaAHUA

1. Kak n3MeHsAoTCAa NAOTHOCTb, TeMnepaTypa NaaBaeHns 1 TBEPAOCTb LLENOYHbIX METANNO0B B 3aBUCUMOCTU OT UX
NopsAKOBOro Homepa?

2. Onpegenvte NPOAyKTbl, MONYYEHHbIE MPU peakumax B3aMOAENCTBUA HAaTpUs C XJI0OPOM U BOZOW.

3. MepenuvwwmnTte Tabany B TeTpaab, ONpeaenunTe BepHble (¥) N HEBEPHbIE (X) YTBEPXKAEHWS ANA HATPUA N Kanus.

YTBEpXAEHNS BepHo | HesepHO

ABNAKOTCA BOCCTAHOBUTENAMM

Paznunuarotcsa no YNCNy 3N1EKTPOHOB Ha BHELIHEM 3/1€KTPOHHOM C/N10€ X aTOMOB

Pa3znnyaroTcs No NAOTHOCTU

Mpwn B3aUMOAENCTBUN C BOAON 06pasyHoT LLLEIOUM

BcTpeuatotcs B npupoge B cBO6OAHOM BUAE

B coeanHeHmnax NpPoABAAKT CTEMEHb OKNC/IEHUA +1

4. B cOOTBETCTBUM CO CEeAYHOLLMMMN CXeMaMUN HaMuLLINTe ypaBHEHWA peakLMin 1 paccTaBbTe KO3QOULMEHTDI.

Li,O \2A

Li 3 . LIOH

AN

LiCl
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4.3 Kanbummn. XXECTkoCTb BOAbl

Bce Habatoganm, kak Ha AHe YalHMKa, KOTOPbIN A0roe Bpems
NCNONb30BaNCA A8 KUMSAUYEHUS BOAbI, 06pa3yeTcs HaKuMb.

» C yem cBfA3aHO obpasoBaHue Hakunu?
» Kak ounctutb npegmeTbl OT HaKMNN?

A

QoM LLie/IOYHO3€eMEeNbHble
RCELIEN VeTanibl, KECTKOCTb
cnoBsa .
BOAbI, HErawéHas n3BecTb,
rawéHas n3BecTb,
NPUPOAHBIN TUC,

je

8

i3 1

\ anebactp )

MwuHepan OcHoBHoW
KOMMOHEHT

Kanbunt CaCo,

dochoput Ca,y(PO,),

MpupoaHbiv runc | CaSO, - 2H,0

Jonomunt CaCO, MgCO,

Bo 2-to rpynny nepuogunueckon Tabamupbl (IIA) BXOAAT 3neMeHTbI
6epunnunn (Be), marHnin (Mg), kanbumu (Ca), ctpoHumm (Sr), bapui
(Ba) n paami (Ra). Ha BHeLLIHEM 31€KTPOHHOM C/10€ X aTOMOB
HaxoAnTCA 2 dNeKTPOHa, a UX KpaTkas 3N1eKTPOHHasa dopmya
3anMCcbIBaEeTCa Kak...ns’. MoCkobKy cpean MeTasioB 3Tol rpynmbl
TMAPOKCUABI KaNbLnS, CTPOHLUMS 1 Bapusa ABAAKOTCA LLeNoYaMy,
MeTa/ibl 3TOW FPyMnbl B LEENOM Ha3biBalOT LLL€/IOYHO3EeMe/IbHbIMN
MeTannamum. /13 3tux metannoB bepunnnii aBasetca ampoTepHbIM,
a pasuin — pagnNoaKTUBHBIM METaNIOM.

LLlenoyHo3eMenbHble MeTa/lbl BCTPEYAtOTCA B 3eMHOW KOpe.
OCHOBHOW COCTaB psAja NPUPOAHbLIX MUHEPANOB KabLsA MPUBEAEH
B TabauLe. [NaBHOW COCTAaBHOW YacTbtO MeNa, U3BECTHSKA U
MpaMopa ABaseTca KapboHaT Kanbuuma. B opraHnsme yenoseka
KaNbLMA coaepxntcs B Buae GochaToB B KOCTAX 1 3ybax.
LLlenoyHo3emenbHble MeTannbl UMeLOT cepebpuncTto-6enbin LBET,
XOPOLLO MPOBOAAT TEMJIO U 31eKTPUYECKUIA TOK.

MockonbKy B rpynne CBepxy BHWU3 aTOMHble PaZnyCbl METaIOB
YBE/IMUMBAIOTCA, TakXKe YCUIMBAKOTCA U UX MeTaaimyeckmne
cBoicTBa. [0 CpaBHEHMIO C LLENOYHBIMU MeTanNaMm
MeTaaNnyeckne CBOMCTBA LLENOYHO3EMEbHbIX METaNoB
Bblpa>keHbl cnabee.

Kanbuui npu cropaHnm obpasyer okcua, a Npu B3aMMOAENCTBUM
C BOAOU — TApPOKCUA:

2Ca + 0, -5 2Ca0

Ca + 2H,0 - Ca(OH), + H,
OKCI/IA KanbLUna pearnpyert C BO,D,OI7I C O6pa3OBaHI/IeM rmapokcnia

KanbLua:
CaO + H,0 — Ca(OH),
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SHON ( )
Okcng KaJ'IbLE’I/Iﬂ Ha3bIBAETCA HEralwéHom I/I3BeCTbPO,“a ) S MopowoK Markus
06pa3yroLLNACA N3 HEFO TMAPOKCUS, KaNbLMs — rallEHOM

Sl cropaet oueHb 6bICTPO
N3BECTbIO. JTa peakuuna Ha3blBaeTCAa peakLmen ralweHuna n3BecTu. — UHTEHCVBHBIM 6e/biM

njiameHem.
napbl BOAbI Bnarogaps 3Tomy CBOMCTBY OH
s ncnosb3yetca B periepBepkax n

Ans nogaym curHanos SOS.

Wﬁ‘\—fﬁ

_ // H,O
BOJa ;
. 5'11 .
d) 18 &
CaO Ca(OH);
HerawéHas U3BecTb ralléHas n3BecTb

CMech raléHom 13BecTn C BOAOWM B BUAE U3BECTKOBOTO MOJIOKA
MCNoNb3yeTCs ANA NOGENKM CTBONOB AEePEBbEB C Lie/IbO 3alUThl
NX OT BpeanTenen.

YTo Takoe XKECTKOCTb BOAbI U KaK BO3MOXXHO €€ yCTPaHUTb?
MpurHaaNeXXHOCTU: XMMUYECKMe CTakaHbl, 10XKKa, CMUPTOBKA, KON6a, BOAONPOBOAHAsA BOA,

MOpCKas BOZa, KONOoAe3Has BOAA, IMMOHHas KMCI0Ta, KapboHaT HaTpws, COAa, XXUAKOE MbIJIO.
Xop, pa6orbi:

[eaTenbHOCTb

LWar 1. B oanH 13 TPEX XMMMYECKMX cTakaHOB HanenTe 100 Ma BOAONPOBOAHOW BOAbI, BO BTOPOU —
100 ma mopckon Boapl, a B Tpetuin — 100 ma konoge3sHon Boabl. [lobaBbTe K 3TMM 0bpasLam
HEeCKOJIbKO Kamneb XUAKOrO Mblia U BCTPAXHUTE. KONMUYECTBO MblIbHOM NEHbI ABASETCA MOKa3aTenem
XECTKOCTW BOAbI: MO Mepe YBeANYEHMs XECTKOCTU BOAbl KOJIMYECTBO MeHbl YMeHbluaeTcs. Ha ocHoBaHWuM

NPOBEAEHHbIX OMbITOB OLLEHUTE XECTKOCTb BOAbI. [Tepenuniumnte B TeTpasb NPUBEAEHHYIO HUXe Tabavuy w
OTMETbTE MOAYY€eHHbIe pe3y/bTaThbl.

ObpaszeL, BoAbI KonnuectBo neHbl (Mano/MHOro) JKEcTkocTb BOAbI (HM3Kasn/BblCOKas)

BogonpoBoaHasa Bosa

Mopckas Boga

KonopesHasa Boga

War 2. Hanerte B k0n16y 200 Ma BOAONPOBOAHOM BOAbl U kunatute 10 MUHYT. MogoxamnTe, noka Boga
OCTbIHET, fob6aBbTe B KOOy HECKONLKO Kanesb XMUAKOro Mbla U BCTPAXHUTE eé.

War 3. Hanente B xmunyeckni ctakaH 100 ma BOAONPOBOAHOM BOAbI 1 f06aBbTe K Hel 1 YanHyro
NOXKY JIMMOHHOM KMCNOTbI. 3aTeM f06aBbTe HECKONbKO Karmesb XWAKOTo Mblaa U BCTPAXHUTE CTakaH.
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War 4. Hanewnte B ctakaH 100 ma BOAONPOBOAHOW BOAbI, A06aBbTe K Helr 1 YaliHyro 10XKKY KapboHaTa
HaTpWA U HEMHOTO NoZoXxaunTe. 3aTtem f06aBbTe HECKObKO Karesb XUAKOTO Mblla B CTakaH U BCTPAXHUTE.

LWar 5. MNepenuwwiunTe B TeTpaZb NPUBEAEHHYIO HUXe TabanLy 1 OTMETbTE B HEW pe3ynbTaTbl OMbITOB.

OnbIT KéctkocTb A0 onbiTa | XKECTKOCTb MOC/E OnbITa VI3ameHeHMne
(HM3Kasa/BbiCcOKas) (HM3KasA/BbicOKas) XKECTKOCTU

Knnsuenune

[JobaBneHne NMMOHHOW KNCAOTbI

[obaBneHne kapboHaTa HaTpusa

O6cyaure:

1. Yto Bbl Habarogann npu BbinosiHeHUu wara 1? Kak 6b1 Bbl 06bACHWAM MPUUYMHY 3TUX HabatogeHwi?

2. Kakoii n3 cnoco6oB, Ucnosib3oBaHHbIX BaMu1 MPU BbiNo/IHeHMU wWwaroB 2, 3 n 4, oka3ancs Hanbonee
3¢ PeKTUBHBbIM ANA YCTPAHEHUA YKECTKOCTU?

3. Kako# cnoco6 Bbl 6b1 Npeanousv UCMosib30oBaTb B AOMALLUHUX YC/IOBUAX?

MpupoaHble BoAbl 6oratbl MMHEpPanaMn. BONLLUMHCTBO 3TUX MUHEPANOB — COAN KabLMA N MarHus
(Hanpumep, Ca(HCO,),, Mg(HCO,),, CaCl,, MgCl, n ap.) Coaep>xaHne B BOAe NOHOB KanbLA U
marHus (Ca** n Mg®” B kosiMuecTBe, MpeBbILLaoLWEeM HOPMY, Ha3bIBAETCS XKECTKOCTbIO BOADI, A
Takas Boja — XKECTKon BoAoW. [1py 4NTeNbHOM MCMONb30BaHUN YeIOBEKOM XECTKOW BOJbI B €ro
opraHv3me NPOUCXOAUT HaKOMAeHWe conen. B XECTKoW Boge MbIIO NAOXO NEHUTCS; NPU CTUPKe
6enbs B TaKOWN BOAE OHO XeNTeeT U 6bICTPO BbIXOAUT U3 CTPOA. [pn HarpeBaHWM XXECTKON BOAPDI
cogepxawmecs B Heit conm Ca(HCO,), n Mg(HCO,), pasnaratotcs.

Ca(HCO,), - CaCO,l + CO, + H,0

Mg(HCO,), — MgCO,!l + CO, + H,0

Ob6pa3ytowmecs B 310 Bpems coam CaCO, n MgCO,
HepacTBOPMMbI B BOAE W BbINajatoT B 0CafoK, obpasys Hakunb.
MockonbKy HakuMb MNAOXO NPOBOAUT TEMAO, €€ obpa3oBaHune
3aTpyAHAET HarpeBs BOAbl. A 3TO B pe3ysbTaTe NPUBOAUT K
NOBbILIEHHOMY PacxoAy TONanBa.
Mpu KNNAYEHUM BOABI YaCTb COAEPIKALLMXCA B Hell moHos Ca”™ 1
Mg”* BbiNagaeT B 0CafoK, UYTO CNOCOBCTBYET YaCTUUHOMY
YCTPaHEHWMIO XECTKOCTb BOAbl. CHMXEHME XECTKOCTU BOAbI

y HabarogaeTcs Takxe npu gobaBaeHUN K Her kKapboHaTta HaTpus.

Ca(HCO,), + Na,CO, — CaCO,l + 2NaHCO,
Hakunb, 06pa3oBaBLuascs CaCl, + Na,CO, — CaCO,l + 2NaCl

Ha HarpeBaTe/IbHOM 3JIEMEHTE.
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Mpwn KMNAYEHUN BOAbI HEKOTOPbIE COY, OByCcnaBAMBatOLLNE €€ XECTKOCTb,
pa3naratotcs ¢ NoJayYeHNEM HepPaCTBOPUMbIX COJIEN, KOTOpble 06pa3yroT HaKMUMb Ha AHE YalHMKa.
Kak Bbl gymMaeTe, MOXHO /N MCMO/1b30BaTh CONAHYHO KUCNOTY A5 pacTBOpeHua Hakmnn? Ecan ga, coctasbte
ypaBHeHMe peakLmn, KoTopas npu 3TOM NpoTeKaer.

Mpw HarpeBaHWUM NPUPOAHOTO FMMCa, OA4HOIO U3 MPUPOAHbLIX COEANHEHWI KanbLs, B
onpeaenéHHOM MHTepBane Temnepatyp obpasyetcs anebactp. CMecb nopoLLka
anebacTpa v Bozbl bbICTPO 3aTBepAeBaeT. 3Ta CMeCb NCMOb3YyeTCA A8 U3rOTOBAEHMSA
AEKOPATUBHBIX U3AENNIA, B CTPOUTENBHOM Aene WU NPU HaI0XKEHWUW TUTNCOBbIX MOBA3OK.
Korga cmech anebactpa v BoAbl TBEpAEET, OH CHOBa NPEBPALLAETCs B FUNC.

e 4
N7

-
™
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Mpumennte nonyuyeHHble 3HaAHUA

1. CyTouHas NoTpebHOCTb OpraHM3Ma yenoBeka B KanbLmn coctaBaset 0,7 r. Paccumtaiite maccy monoka (r),
KoTopas 06ecneymnT CyTouHyH NoTPebHOCTb OpraHM3Ma YesioBeKa B KaibLMK, 3Has, YTO MaccoBas JONS KabLys
B KOpoBbeM Mosioke coctasnseT 0,14%.

2. Mpwv npokanvBaHun kapboHaTa KanbLus 06pasyroTc OKCUA KanbLms U Anokcua yrnepoaa. KapboHat kanbuums
macco 500 r npokanvBanu B TeUEHWE A/INTENIbHOTO BPEMEHM, @ MOC/IE OXNAXKAEHNSA ONPeAENNAN ero Maccy.
CKoNbKO rpaMMOB OKCWAA KasbLisi 06pa3oBanock Npu 3TOM, eCiv Macca YMeHbLUMAAch Ha 22%?

3. B pe3ynbraTe peakummn Bzaumogenctems 20 I cMecy, COCTOALLEN U3 KanbLmsa U MarHus, ¢ M3bbITKOM KMCIopoaa
66110 nonyyeHo 31,2 r cMecn okeaoB. PaccunTarite MaccoByto A0AH0 (%) MarHUs B UCXOAHOW CMeCH.

1. KakoBa 06Las 3nekTpoHHas Gopmyna LesoYHo3eMeNbHbIX MeTannos? Kakyto cTeneHb OKUCIEHNUsA OHM
NPOSABAAIOT B COEANHEHUAX?

2. B Kaknx MUHepanax coaepXxmTca Kanbuuii B npupoge? Kakosbl xuMuyeckne Gopmysbl STUX MUHEPanoBs?
3. OnpegenvTe NyHKTbl B COOTBETCTBMM C AvarpaMMon diinepa-BeHHa.

1) BXoANT B COCTaB ralléHo 13BecTu
2) LLlenoyHo3zeMenbHbIn MeTann
3) AMdOTepHbIV MeTa

4. B NpOMBILLIEHHOCTU NPW MOAYYEHUW HETaLIEHOW U3BECTM Pa3NoKEHMEM M3BECTHAKA 0bpa3syeTcs Takxe
yrnekmcablin ra3. CKoNbKO Kr M3BecTHsKa, cogepxkatero 80% CaCO,, cneayet pa3noxuTb, YTOObI MONYUUTb
12 M’ (20°C u pgaBneHue 1 atm) CO,?
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4.4 [NepexogHble 3/1eMeHTbI.
[1pOn3BOACTBO UyryHa un ctanu

(. )

3HayeHVe MeTaNI0B ANA XMBbIX OPraHM3MOB, B TOM YMCNe OpraHM3mMa 4YesioBeka, OYeHb BENUKO. Pag
MeTa/I/IOB, COAEPXKALLUMXCA B OpraH/3Me YyenoBeka Aaxke B He3HaUUTEIbHbIX KONMYECTBaX, y4acTBYHOT B KpauiHe
BaXKHbIX MpoLeccax XusHegeatesbHocTW. K nprMepy, B opraHn3mMe YesoBeka CpejHero Bo3pacta CoAepXunTca
4-5 1 xenesa, 13 KOTOpbIX NPUMEPHO 65% HaxoanTca B KpoBW. XKeneso, cogepkalleeca B KPOBU B popme

remMornobvHa, NepeHoOCUT KMCAOPOZ, K TKaHAM 1 Ha0bopOT, TPaHCMOPTMPYET YINEKNCAbINA ra3 K NErKUM.

« Kak Bbl gymaeTte, kakum obpa3om >kesne3o nonagaert B opraHM3m?
» K kakomy 3aboneBaHuio NpuBoAUT AePULUT XKesie3a B opraHusme?
« KakoBa posnb >xenesa B Hawleil NOBCeAHEBHOMN XXNU3HN?

-

PR repexoaHble 31eMeHTbl, MNepexoaHble 31eMeHTbl — 3TO 610K 3N1EMEHTOB, PACMOIOXKEHHbIX
SEENEN 5en1e30, UyryH, CTasb, B 3-12-1 rpynnax nepuoanyeckou Tabanupl. Bce 3tn anemeHTs!
bAaroc, Wwnak ABNAFOTCA METaNnaMum U BKAKOUAKOT B cebs B0bLLINHCTBO
METaNNOB, KOTOPbIE Mbl UCMONb3yeEM B MOBCEAHEBHOM XMU3HU.

K nepexosHbIM 31eMeHTaM OTHOCATCSA XXene30, MeAb, LIMHK, XPOM,

HUKenb, cepebpo, 30/10TO, NIaTUHA, PTYTb U AP. MeTalbl.
JAHBIE 3NEMEHTE Mo CpaBHEHWIO C LLLEOYHBIMWU MEeTaalaMmM 3TN MeTabl
6onee TBEPAbIE N MPOYHbIE, @ UX MAOTHOCTb U

cJioBa
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EEEE:‘E?-‘EE@. TeMnMepartypa niaaBiaeHmA (3a NCKNKOYeHneM pPT TI/I) BblLlUe
R A patyp PTy '
I W06 B B W W b R e 4YeM Y LWEeNOYHbIX MeTa/lNoB.

dNeMeHT MAoTHOCTb, r/cMm’ Temnepatypa naaaeHus, °C

Hatpuin 0,97 98

XKeneso 79 1535

Meab 8,9 1083

Hukenb 89 1455

CYNb®AT
MEAN(II)

S MepexoaHble 31eMeHTbl NCMONb3YHOTCA B CTPOUTENBCTBE MOCTOB, 34aHWUN U

UIKE/171(1) aBTOMObOWNIEN, @ Tak>Ke B KaueCTBe NMPOBOAHNKOB Tenaa 1 31eKTpuyectsa. Tak, cnaasbl
Xenesa NPUMEHSAIOTCA B pagmatopax OTOMIEHWNS, a MeAb — B 31eKTPUYECKMX
NpoBOoAax. ITM MeTa/l/ibl MeEHee aKTUBHbI, YeM LLEeNOYHbIE MeTabl. Hanpumep, meab
He pearnpyet C BOAOW, CONSHON KNCNOTON W pa3baBaeHHOW CepHOM KMCIOTON. B TO
BpPEMSA KaK LiesnoYHble MeTannbl 0bpasytoT, kKak NpaBuao, conn 6enoro LBeTa,
HONBLUNMHCTBO CONEN MepPeXOAHbIX 3IEMEHTOB NPeACTaBAAT COOOM OKpaLLeHHbIe
COeANHEHUS.

PX10p1 e 3l




MeTtannbi

Cpeav nepexofHbIx 3N1eMeHTOB Hanbosiee LUMPOKO NMPUMEHAEMbIM -
MwuHepan OCHOBHOW KOMMOHEHT
MeTaNIoM ABAAETCA Xene30. XKeneso WMpoKO pacnpoCcTpaHeHo B - s
o o emMaTtunT e

NPVPOAE B BUAE COEAMHEHWIN. DTO BTOPOWN MO PacnpoCTpaHEHHOCTH s

MeTa/1 nocae antomMunHms. B tabanue npuseaeHsl Gopmysbl Marketur Fe,0,
HEKOTOPbIX €ro MUHEpPasIoB, BCTPEYAOLLMXCA B NPUPOZE. NmonT Fe,0, - nH,0
XKene3o 06bIYHO NCMONL3YHOT B BUAE TakMX CMIaBOB, KaK CTasb U Muput FeS,

YYryH. 3TV cnsiaBbl obnagaroT HonbLLEN MPOYHOCTBIO U
KOPPO3MOHHOWN CTOVKOCTBHO, YeM >ene3o. B pesynbtate CIOXHbIX
MPOLLeCCOB, KOTOPbIE LLUMPOKO UCMOJb3YHOTCA B MPOMbILLNEHHOCTY,
CeroAHs BO BCEM MUPe MPOU3BOAAT MUIIMOHbI TOHH YyryHa 1 CTau.
Mpon3BOACTBO UyryHa NPOBOAMUTCA B AOMEHHOW neun. JlomeHHas
neyb NpejcTaBaseT coboM COOPY>XKEHNE U3 XXapOnpPO1HOro
MaTepurana Bbicoton bosiee 30 meTpoB. B npouecce nponssoacTsa
YyryHa CHadana yepes BEPXHIOHO YacTb Neyn NoovepenHo
3arpy><aroT cnefytoLive BeLLecTsa:

CoegnHeHNA nepexosHbIx

o . 3/IEMEHTOB LLUMPOKO NCMNOb3YHOTCA
1. Kokc (OCHOBHOW COCTaBHOW YacTbtO ABAAETCA YINepOoAa); B FOHUYapPHOM Jenie (F1a3ypoBKa

2. XenesHnytro pyay (Yalye BCEro ¢ 3T0M LeNb UCMOb3YHTCS \KepaMMKVI).

J

rematnt (Fe,0,) nam marnetut (Fe0));
3. N3BecTHsK.
B HV>KHIOKO YacTb Meun BAyBaeTCA HarpeTbin BO3ayx. [pm aTom
nocnefoBaTeNbHO NPOUCXOAAT CAeAyroLLme NPOoLEeCCh: S—" oreOa

oTpaboTaHHbIX

6
1. Kokc cropaer, BCTyrnas B peakuuto C KUCI0POAOM B COCTaBe ropsyero 7 v \
BO3Ayxa. B npolecce ropeHus BblaenseTcs Tennora: !

C(tB) + O,(r) — 2CO,(r)

2. Inokena yraepoaa pearvipyet ¢ KOKCOM ¢ 0bpasoBaHmnem A ‘
MOHOOKCK/Aa yriepoja: monyYetikioekeeso)
t
C(mB) + CO,(r) — 2CO(r) (400:0)

3. MOHOOKCI/I,D, yrnepoda BOCCTaHaB/IMBaET XXeNe30 U3 pyabl. B 310 BpeM#A
>Keneso HakanimBaeTca B XMAKOM BUAE B HU>XKHEM YacTun neuu:

Fezog(TB) + 3CO(F) L’ ZFe(X) + 3C02(r) obpasyeTcs ANOKENA,

yrnepoja n ABvKeTEa

Mpwn NnonyyeHnn YyryHa ncrnonb3yeTcs Takxke n3BecTHsK. Ero gobaenstor B8epx(1400°C)

ana otaeneHuns necka (Si0,), coaepykallerocs B XenesHon pyae. Tak, npu

BbICOKOW TeMnepatype u3BecTHAK (CaCO,) pa3naraetcs:
CaCO,(8) — CaO(18) + CO,(r) o

BO3AYX

KUAKN
wnak

ObpazoBaBLUMICA B pe3y/ibTaTe 3TOW peakunm OKCUA, KaabLms
B3anmogencteyet ¢ SiO,, 0bpasys serkonnaBkuii LWnak: XuaKoe
. t . Xenes3o

CaO(tB) + SiO,(1B) — CaSiO,(x)

[JoMmeHHasa neyb




Yactb Il

LLinak cobupaet B ceba npumecy, cogepxkalumecs B pyae. OH cobrpaeTca Ha MOBEPXHOCTU PacniaBAeHHOro
Xenesa, 3allmLLas ero oT OKUCIEHWS, YAANAETCA U3 NeYn OTAENbHO W He CMELUMBAETCs C COCTaBOM YyryHa.
MonyYeHHbIN XXUAKWA YyryH 3a1BatoT B GOPMbI U UCMONb3YHOT A1 N3TOTOBNEHMS Pa3HOO6Pa3HOro
obopyaoBaHuaA (oTonuTeNbHbIX HaTapew, TPpyd, HaNNOHOB Ana CKaToro rasa, NPeAMETOB AOMaLUHero obmxoaa
n T.4.). B npouecce npon3BoACTBa YyryHa He yAaéTca MONHOCTbIO OTAENTb OT Xefle3a MOCTOPOHHME
npumecy; MOMUMO >Kesie3a B COCTaBe YyryHa ocCTaétca A0 5% yrnepoga, a Takxke npumecy KpemHus,
docdopa 1 cepbl. [0 310N NpUUMHE UyTyH, HECMOTPS Ha TO, YTO ABAAETCA TBEPALIM MaTepuasioMm,
OTHOCUTENIbHO XPYMOK. B NpOMBILLAEHHOCTH YyryH nepepabatbiBatoT B CTasb. C 3TOM LieNibo U3 YyryHa
YAANAKOT YacTb UMEHOLLMXCA NpuMecel. [ns 31oro:

* XKnakuii uyryH 3anmBaetcs B neub, Ha3blBaeMYyH KUCIOPOAHBIM KOHBEPTEPOM.

* B meub nogaeTca KMcnopoy, yrepoa 1 cepa NpeBpaLLaroTCsi COOTBETCTBEHHO B ANOKCUA YIneposa U
AMOKCNZ, Cepbl, KOTOpPble BbIAENAMOTCA B BMAe ra3oB. Kncnopog Takxke B3auMoaencTByeT ¢ dochopom u
KpeMHMeM ¢ 06pa3oBaHMEM COOTBETCTBEHHO MeHTaokcnaa andocdopa 1 ANOKCUAA KPEMHUS.

« 3aTem B neub fo6aBnsAOT KapboHaT kanbums. OH pearvpyeT C AMOKCUAOM KPEMHUSA U MEHTaOKCUAOM
andocdopa, obpasys Lwinak.

Mpwv gobaBneHNM Manoro KOAMYeCTBa Yraeposa K xenesy

KNCopoA | / - MOJIyYaroT IErKMe W NpoUHble ctanu. JIérkme cranm
OTpaﬁOTaHHbIX rasos o o
MCMONb3YHOTCS B MPOW3BOACTBE Kopabnen, aBTomobunen,

KucaopogHbii MaLLWH, XONOANUNbHUKOB U T.4. [py gobaBneHnmn K xenesy
KOHBEPTEP g , HUKENA 1 XpOMa MONyYaroT HepXKaBeroLLyo cTanb. W3

13 XapornpoyHoun o

i A )| cram TakoW CTa/In N3roTaBANBaOT KYXOHHYHO YTBapb,
XNAKan CTanb MeANLMHCKNE NPUHAANEXHOCTW, 0bopyaoBaHWe A

XMMNUECKOWM NPOMBbILLWIEHHOCTN U T.A.

SEETS Y @4 B npombILWNEHHOCTU KNCNOPOAHO-KOHBEPTEPHBIM CNocobom Bcero 3a 40 MUHYT
nponsBoanTcs okoao 350 TOHH CTann cpegHero KayecTsa.

anIMEH uTeé NojiydyeHHbleé 3HaHMA

1. JomeHHbIV ra3 coctomT 13 CO, N, n CO,. 3Has, UTo cpeAHsAs MOSPHas Macca JOMEHHOrO rasa cocTaBaser
30 r/mMonb, paccumTanTe MacCcoByrO A0 (B %) COAepXKaLLEerocs B €ro coctaBe AMOKCMAA Yrnepoaa.

2. CKOIbKO TOHH >ene3a MoXHO noayuntb 13 400 ToHH pyabl, coaepxkawien 80% Fe,O, ecm Bbixoh NpoaykTa
cocraenset 50%7?

1. MpvBeanTE HECKOIbKO MPMMEPOB NePEXOAHbIX 31eMeHTOB. [10 KakuM CBOWCTBaM 3TW 3/1€MEHTbI
OT/INYAKOTCA OT LLENOYHbIX U LLLeSIOYHO3EMEbHbIX METaNN0B?

. B Buae kakmx mnHepanoB >ene3o BcTpevaetcs B npupoge? Kakosbl xvuMmunyeckme GopMynbl 3TUX
MUHepanos?

. OnvwunTe ypaBHEHMAMM NPOLECC MPON3BOACTBA YyryHa.

. Kakne MeTtannbl NOMUMO >Kenesa MCNosb3yroTCa A8 MPOV3BOACTBA HEpXKaBetoLw el cTanm?

. Kak 13 uyryHa nosyuatot ctanb?

. MoyeMy HU3KOyrNepoancTas ctanb NpoyHee xenesa? O6OCHyTe CBOW OTBET.

)

3
4
5
6




MeTtannbi

4.5 Koppo3swus

B okpy>katoLLein Hac cpese MHOTMe NpeAMeTbl, 0COBEHHO MeTaaIMyeckme n3genus, co
BPEMeHeM NOCTENeHHO M3HALLMBAKOTCA NOJ BO3AENCTBUEM BHELLHEN Cpesbl U TePSAIOT
CBOW MepBOHayvasbHble KayecTsa. /3aenmns ns xenesa n ero cniaBoB — YyryHa v CcTanm —
Tak>e MoABepraroTCA NPOLEccy pXXaBaeHns Yyepes onpesenéHHbI CPOoK. ITOT npoLiecc
CHW>KAEeT NPOYHOCTb MEeTaNNa, YXYALLaeT ero BHELHWI BUA U COKpaLLaeT CPOK CyXObl.

» C uem cBA3aHO pXKaB/aeHMe Xenesa?  Mouemy HekoTOpble MeTa/l/ibl He p)KaBeloT?

Moz BO3AEVICTBMEM XMMUUECKVX BELLLECTB, COAEPXKALLMXCA B BO3AYXe, (@ISR Koppo3us, pkasaeHie,
a Tak>Xe JOXAs, CHera 1 NoYBEeHHOW Barn MeTaaanyeckme CEEEER imuyeckan KOppo3us,
MaTtepuaibl NOCTENEHHO Pa3pyLLAOTCa U NOABEpPratoTca npoLeccy Nt 5/1eKTPOXMMUYECKas
KOPPO3UM (COorrosio Ha NaTbiHWM O3HaYaeT “pasbegaHune”). KOppPO3K

Koppo3us — 370 paspyLueHre MeTaaloB 1 UX CM/IaBOB
B pe3y/bTaTe BO3AENCTBUSA OKPY>KatOLLLen Cpesbl.

Bo Bpems KOppo3un MeTanoB 1 CMAaBOB MPOUCXOAAT OKUCANTENBHO-BOCCTAaHOBUTEIbHBIE PeaKLUN.
B pe3ynbTate 3TUX peakLmii aTOMbl META/IIOB OKUCASAIOTCS NMOZA BO34ENCTBMEM BELLECTB,
COZEep>KaLLMXca B OKpYy>KatoLLen cpese. B 3TOT MOMeHT MeTann 13 cBOBOAHOrO COCTOSIHNSA NepexoauT
B XMMMNYECKME COEAMHEHNS — OKCUAbI, XN0PUAbI, CynbdUAbl, TMAPOKCUABI U T4,

Kakue ¢dakTopbl BANAIOT Ha KOppo3uto?
MpuHaaneXxHocTn: NPobMpPKN, XXene3Hble rBO3AN, XI0PUS, KanbLMa, pacTUTeNbHOE Maco,
ANCTUNNVPOBaHHaA BOAA, PacTBOP NMOBAPEHHOM CONN.

B kaxAayro 13 yeTbipex NPobUPOK MOMeCTUTE NO OAHOMY >KENEe3HOMY FBO3AH0 OAMHAKOBOro pasMepa.

[lobaBbTe B 1-t0 NpobVpPKY HEMHOTO 6€3BOAHON CONMN XN0pUAa KanbLins (X10pUA KanbLma

MCMonb3yeTca ANS NOMOLWEHMA NapoB BOAbl U3 BO34yXa) U 3aKpounTe rop/ibiluko npobkon. Bo 2-to

nNpobupky AobaBbTe KUMAYEHYIO ANCTUANNPOBAHHYHO BOAY M 5—6 MA pacTUTENbHOrO Macaa Tak,

4TOObI Xene3HbIV rBO3Ab OblN MONHOCTBIO MOKPBIT, @ 3aTeM 3aKPOWTE FOPbILLKO MPOBMpPKM NPOBKOW.
B 3-t0o npobupky gobaBbTe ANCTUANMPOBAHHYIO BOAY
1 3aKpOKTE rop/ibILLKO NPobupkun npobkon. B 4-to

o
S
y 2 2 2
npobupky AobaBbTe HEMHOTrO PacTBOPa NOBAaPEHHOWN 8 g 8
~ v I
CO/IN 1 3aKPOKTE rOpP/bILLKO NPOBUPKM NPOOKOMN. '3 2 S =
O6cyaure: & 3
1. B Kakom cnyuyae KOppo3us >Kenes3Horo 2 2 2 2
rsosas npousouia B 6osblueit ctenexn, a B e 2 8 2
KaKoM — B MeHblUen? 3 1 Eh = o
I I I I
2. e koppo3usa nponcxoauna 6bictpee — B g 8 g g
) (9] (9] (9] 9]
AVNCTUN/INPOBaHHON BOAE UAN B pacTBope X X X X
noBapeHHOW conun?
3. C KkaKo# ueNblo UCNoJb3yeTcA
pacTutenbHoe macno?
BewjectBo, normowa- Auctuaavpo-  Auctuanunpo- PactBop nosapeH-
roulee napbl BOAbI BaHHasA BOAa BaHHas BOJa HOW conun

9

.
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MaMSATHMKM, PacroNOXKEHHbIE Y MOPS,
13-3a BbICOKOW BIaXXHOCTU
pa3pyLuatotcs BbiCTpee 1 CO BpEMEHeM

NPUXOAAT B YNazoK.

Koppo3suto nogpa3aenatoT Ha ABa BMAA: XMMUYECKYHO KOPPO3UIO U
3/1eKTPOXNMMUYECKYIO KOPPO3UIO.
XnMmnyeckas Koppo3usa — 3TO paspyLUeHne MeTanna B pesynbraTte ero
B3aMMOAENCTBMA C XMMNYECKMMN BeLLLecTBaMu (KUCNOPOAOM, XIOPOM
N 1.4.) 6€3 yyactns 3neKTposnTa, TO eCTb B CyxXoWn cpeae (B cpese
rasos.).

2Fe + 3Cl, — 2FeCl,
DNeKTpoOXMMUYeckas Kopposma — 3TO paspyLleHne MeTanna B
pe3ynbraTte 3NeKTPOXMMUYECKNX NPOLLECCOB, MPOUCXOAALLNX BO
BJAXXHOW cpese (BOAOMPOBOAHAsA BOAA, CONEHAA BOAA, PacTBOP
KNCNOTbI U T.4.). [IpMepoM 31eKTPOXMMNYECKON KOPPO3UMM ABASETCA
obpazoBaHMe 3eIEHOrO HaNéTa Ha MOBEPXHOCTU U3AENNN U3 MeAn W
H6pPOH3bI NOJ, BO3AENCTBMEM BO34YyXa U BOAbI.

2Cu + O, + CO, + H,O — (CuOH),CO,

7

nonnapos CLUA.

Kak nokasbiBatoT
SR PacyéTbl, B MUPOBOM | XMMMYeCKas Koppo3us.

npunbansntenbHo 2-2,5 Tpa.

N
INeKTPOXMMUYECKasi KOPPO3UsA NpoTeKaeT bbiCTpee, Yem

Z;ELrUOTEESe Cpeav MeTannoB Xene3o NoABEPXKEHO KOPPO3UU CUAbHEE
3KOHOMMYECKMe MoTepu OT ocTanbHbIX. KOppo3us xenesa HasbiBaeTcsa pXxaBaeHuem. [1pu
KOPpPO3un COCTaB/ArOT ANNTENBHOM KOHTaKTe U3Aenni U3 Xenesa C BAaXKHbIM BO3YXOM

Ha X NOBEPXHOCTM obpasyeTca prXKaBUMHA. Peakunto pxxaBaeHus

XpOMMpPOBaHHbIN
BOZOMNPOBOAHbIV
KpaH

.\;}Aﬁﬁl

HuvikennpoBaHHbIN
YaNHUK

OunHkoBaHHOE
BEAPO

J >Kenesa MOXXHO npeactaBUTb C MOMOLLbHO CaeayroLero ypaBHEHNA:
4Fe + 30, + 6H,0 — 4Fe(OH),

3alymTa o1 KOppPO3unK

Koppo3us meTannoB v CniaBoOB HAHOCUT OFPOMHBIN yLepb MUPOBOM 3KkOHOMMKeE. Tak,
B pe3y/abTaTe KOPPO3UN BbIXOAAT U3 CTPOsA 060pYyAOBaHWE, MeXaHN3Mbl, MaLUWHbI,
MeTaNnyeckme KOHCTPYKLUN U T.4. B TO e Bpems KOppo3uns NpUBOAUT K CEPbE3HbIM
3KON0rMyecknm npobaemam.

Bbibpoc HedTH, rasa 1 Apyrmx onacHbIX BELLECTB U3 MOBPEXAEHHbIX B pe3ynbrate
KOPPO31M y4YacTKOB TPyOONpOBOAOB NPUBOAUT K 3arpA3HEHNIO OKPY>KatoLEen Cpeabl,
YTO OMAaCHO KaK ANS XXMBbIX OPraHNU3MOB, Tak 1 ANS YenoBekKa.

B 3aB1CMMOCTM OT NPUPOABI MeTanna, yCNoBUiA 1 0baacTv NPUMeHeHNs
MeTaNINYeCcKoro N3Aena UCNONb3YHOTCA Pa3/inyHble CMOocobbl NpeAoTBPaLLeHNA
KOppO3uW MeTas/IoB.

K caMbIM pacnpocTpaH&HHbIM M3 3TMX CNOCOHOB OTHOCUTCA HaHECEHME 3aLLMTHbBIX
MOKPbITUI Ha MOBEPXHOCTb METANINYECKMX N34eNnin. B 3TOM cnyyae metann He
KOHTaKTUPYET C BO34YXOM W1 BOZAOW W, KakK CNeACTBUE, HE NOABEpPraeTcs KOPPO3unm.

[ns 3aWmThl NOBEPXHOCTU METANIMUYECKUX N3NNI OT KOPPO3UN NCMOb3YHOTCA
MeTananyeckme (XpoMm, HUKeb, LIMHK, cepebpo, 010BO U Ap.) N HEMETaNINYeCcKne
(nakn, Kpacku, Macna v Ap.) NOKPbITUSA, a TakKe cniaBbl (BpoH3a, naTyHb 1 Ap.)



MeTtannbi

OAVH 13 METOAOB 3aLLMUTLI METAINUYECKUX U3AENNIA OT KOPPO3MH ARTHERBIA METAAA

3aK/IFOYaETCs B TOM, YTODbI CO3aTb BO3MOXHOCTb A1 KOPPO3MK
Apyroro metanna. B atTom cnyyae K MeTanny Kpenutca naactvHa m3
Honee aKTMBHOrO MeTa/a, KOTOPbIN KOPPOAUPYET NepPBbIM U
3aLLMLL@eT OT KOPPO3WK MeTasl/l, U3 KOTOPOro M3roTOBNEHO
nsgenve. Hanpumep, ecam MarHMeByrO NAACTUHY NPUKPENUTb K
Kopnycy kopabns, k onope HedpTaHOW NaaThopMbl nan K Tpybam,
MarHui nozBepraeTcs KOPPo3nm 1 TeM CaMbiM MPEnATCTBYET

[P>XaBAeHUKO >Kese3a. AKTVBHbIA MeTann
3aLmLLaet Tpyby OT KOPPO3UK.

K adpdekTmBHbIM cnocobam 6opbbbl ¢ KOPPO3MEN OTHOCATCA
MCNOb30BaHMNE BELLLECTB, CHUXKAKOLLMX CKOPOCTb KOPPO3nK,
MHIMBUTOPOB, a Tak>Ke NMoJstyYeHne KOPPO3NOHHOCTONKMNX CMIaBOB
(Hanpumep, NoayYeHVe Hep>KaBetoLLEen cTann npu gobaBaeHnn
XpoMa 1 HUKeNSA).

HecmoTps Ha To, UTO B pAjy aKTMBHOCTM METaNI0B XPOM PACMONOXEH A0
Xenesa, oH bosiee ycToMUMB K KOPPO3umK. YeM, Mo BalleMy MHEHUO, 3TO 0ByC/I0BNEHO?

anMEHMTe noJjiyuyeHHble€ 3HaHMA

1. Kakue BelecTBa MOXHO UCMOAb30BaTb A5 YAaNEHNA PXKaBYMHbI C MOBEPXHOCTU XXeNe3HOro U3aenmns?
HanuwwuTte ypaBHeHVE NPOMCXOAALLErO MPU 3TOM XMMMNYECKOro npoLecca.

2. B kOHTaKTe ¢ Kaknmun MeTannamu Kopposusa xenesa ycuampaetca? O60CHynTe CBOW OTBET.
1. Al 2.Cr 3.Zn  4.Cu 5. Ag

NMpoBepbTe NoJlyyeHHbIe 3SHAHUA

1. Yto Takoe koppo3na? Npueeante NpUMepbl XMMUYECKOMW 1 3NEKTPOXUMUYECKOW KOPPO3UU.
2. Kakown okncantenb MOXeT CTaTb MPUYMHOW KOPPO3MM Xenesa B BOAHON cpeae?
3. XKene3o bbicTpee p>kaBeeT BOAN3N NPOMbILLIEHHbIX 06beKTOB. Kak Bbl AyMaeTe, YTO ABAAETCA MPUUNHOM
3TOMY ABNEHUIO?
4. YkaxunTte GakTopbl, KOTOPbIE YCUANBAIOT M KOTOPble 0C1abaatoT p>kaBaeHme xenesa. [Mpn Kakmnx
YCNOBMAX Xene3o pxaseeT 60see NHTEHCMBHO?
5. N3penvie n3 Kakoro metanna 3apxaBeet HbiCTpee Npu OANHAKOBbIX ycnoBUAX? OO6bACHUTE NPUUMNHY.
1) ObpaseL, xenesa, cogep>kaLymii NPUMecH.
2) Obpa3zeL, xxenesa, NMOBEPXHOCTb KOTOPOrO MOKPbITa OJIOBOM.
6. 3MOW aBTOMObOWUJIbHbIE A4OPOTX NMOCHINAKOT CONbIO ANS TasHWUA Nbja. BanseT v 310 Ha npouecc
koppo3un? O6ocHyINTe CBOM OTBET.




Hayka, TeXHO0rnA, XX13Hb

MarHuTbl cerogHa MOXHO Ha3BaTb "HEBUAUMbIMU reposamn’
COBPEMEHHbIX TEXHONOTNI. OHM LUIMPOKO UCMONb3YHOTCA B
3HepreTunke, 3NeKTPOHMNKE, TPAHCNOoPTe, MeAULMHe,
pPO6OTOTEXHMKE M BbITOBOWN TeXHMKE. OCHOBHLIM KOMMOHEHTOM
NPUPOAHbIX MarHUToB siBasetca MarHetut (FesO, nan FeO - Fe,0,).
A VICKyCCTBEHHbIe MarHUTbl N3roTaB/JNBatOTCA B OCHOBHOM 13
Xenesa, HUKens, KobasnbTa, a Tak>Ke MX CM1aBoOB.

[na aBuxeHns 6e3 TpeHus
noe3zioB C MarHUTHOW JieBUTaLnen
(Ha MarHWTHOM MoAYLUKe)
NCMOAb3YHOTCA CU/bHbIE
MarHuWTHbIE MOJS.

[lns 3TON TEXHONOTUW XapaKTepHbI
BbICOKME CKOPOCTU U
3HepreTuyeckas 3PpPeKTUBHOCTb.

B anekTpogBuratensix
MarHuTHoe nose npeobpasyet
3/IEKTPUYECKYHO SHEPTUIO B
MEeXaHW1YEeCKyo SHEpPruto.

MarHuTbl urpatoT 60bLLYHO POsb
B 06/1aCTV 3NEKTPOHUKN 1
MHOOPMALIVIOHHbBIX TEXHOIOMUIA.
XpaHeHue nHdopmauun Ha
SKECTKMX ANCKaX OCyLeCTBAAETCA
C MOMOLLbKO MarHUTHOTO MOAA.

B reHepaTopax nponcxoamnT
obpaTHbIA NpoLecc. Hanpumep,
Ha BETPO3/1EKTPOCTaHLMAX
3Heprus BeTpa Moy BAVAHWEM
MarHUTHOro nons
npeobpasyetcs

B 3/1EKTPUYUECKYHD SHEPTULO.

B MeauLmMHe MarHuTbI
MCMONb3YHTCA B
[NArHOCTUYECKMX U NeuebHbIX
uensx. MarHUTHO-pe3oHaHcHas
Tomorpadpua (MPT) — 310
COBpeMeHHas MeAnLMHCKasn
METOAWMKA, MCMOAb3YtoLLas
CUABbHOE MarHUTHOE moJie ANs
6e3BpeaHON BM3yanv3aLmm
opraHv3ma yenoBeka.

JVHaMVKK, HayLLIHWKW U
MUKPOGOHbI C MOMOLLbHO
MarHuToB npeobpasytot
3BYKOBbIE BOJIHbI B
3NeKTpUYEecKue CUrHasbl 1
HaoboporT.

Pa3BWTVE MarHUTHbIX TEXHONOTMIA MO3BOIUT B ByAyLLEeM co3jaBaThb
6onee 6bICTpbIe, 6e30nacHble N 3G deKTVBHbIE TEXHUYECKNE
CUCTEMBI.
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dakTopbl, BANAOLLME Ha KOPPO3UHO

OnbiT 1. CKOPOCTb KOPPO3MM NPU KOHTAKTE C pa3/INYHbIMM MeTallamMu
OuncTTEe NOBEPXHOCTb XXeNe3HOW MNNACTUHKM (MK KyCOUKa XXeNe3HOro JIoMa) 1 OnycTuTe eé B pacTBop
cynbdata megu(ll) nav xnopuga meau(ll) Ha 2-3 MUHYTbI. 3aTEM U3BAEKUTE XXENE3HYHO NIACTUHKY 13
pacTBopa W TLWaTeNbHO MPOMOWTE e€ NOBEPXHOCTb. 3a BPeMs MOrpy>KeHNA MOBEPXHOCTb XXeNe3HOM
NAACTUHKWN MOKPOEeTCA MeTalnYeckor Megbto. [lomecTuTe 3Ty >kenesHyr nNaacTuHKy B npobupky. Bo
BTOPYHO NPOBMPKY MOMeCTUTe KycoYeK OLMHKOBAHHOTO Xene3a WaN >Kene3Hyto MAacTUHKY, K KOTOpoWn
NPVKPenaEéH Kycoyek LnHKa. B TpeTbro npobupky mnomectute xxenesHyro naacTuHky. B kaxayro 13 Tpéx
npobupok gobaBbTe NO 1-2 MA CONAHOW KUCAOTBI.
ObpaTtunTte BHMMaHME Ha CKOPOCTb PacTBOPEHNA MeTalIoB BO BCeX TPEX Mpobumpkax.
Yepes 5 MUHYT n3BAeKNTE Xesle3Hble MAaCTUHKM 13 Mpobupok, JobaBbTe B Mpobupku no 2-3 kanam
rekcauymaHodepparta(lll) kanva n nepemeluarite cogepxxmmoe. OkpalivBaHve pacTBOpa B CUHWIA LBeT
yKa3blBaeT Ha NPUCYTCTBUE B 3TOW Cpeie MOHOB JBYXBaJIeHTHOTO XeJie3a. Ha OCHOBaHMM MHTEHCUMBHOCTH
MONyYeHHOW OKpacKu cAenanTe BbIBOJ O KONNMYECTBE PacTBOPEHHOIO xenesa. OnpegenvTe, Kak LUHK U
Me/b NOBANAAN HA PacTBOPEHME Xenesa.

OnbiT 2. Banaxnuve pH cpepbl Ha KOppo3UIO MeTaN/I0B
lMomecTnTe MO KyCOUKY Xene3Horo 1oMa B Kaxkayro 13 AByx Nnpobupok. B oaHy n3 npobupok gobasbte 2-3
Kaniu CONSIHOM KNCAOTbI, @ B APYryto — 2-3 Kanau pactBopa ruapokcmaa kaams. Yepes 30 MUHYT M3BAEKMTE
KyCOUYKM MeTanna n gobasbte B Npobupkm 2-3 kanaum rekcaumaHodpeppata(lll) kanms n consiHom KUCaoTbl.
MNepemelualiTe KaX bl PacTBOP U Ha OCHOBaHWM MHTEHCUBHOCTU CMHETO LiBeTa, HabatogaemMon y
pacTBOPOB, CAeNaNTe BbIBOZA O BANSHMM PH Ha CKOPOCTb KOPPO3UN.

Onbit 3. BansHue noHos Cl Ha Koppo3uio antoMUHUSA
B kaxayto 13 AByx MpobrpoK NoOMeCTMTe NO Kycouky antoMuHMA. B ogHy 13 npobupok gobasbTe pactBop
cynbdata meau(ll), a B apyryto — pactsop xnopuga meau(ll). OTmeTbTe, B Kakon Mpobupke KOppo3ms
nponcxoamnT beicTpee. B npobupky c pactBopom cynbdata meau(ll) gobaBbTe HECKONBKO KPUCTaNNOB
xnopvaa Hatpus. OTMeTbTe Npoucxoaaiume nsmeHeHus. Caenarite BbIBOA O BANAHUN XNOPUA-MOHOB Ha
CKOPOCTb KOPPO3UMU.

OnbIT 4. BAnaAHMe MeTannnyecknx NOKpbITUA N UHTIM6MTOPOB Ha KOPPO3UIO
B kaxayto n3 aByx npobupok gobasbre No 1 M CONFHOM KMCNOTbI 1 2-3 Kanau rekcaumaHodepparta(lll)
kanvs. B ogHy npobrpky noMecTuTe Kycouyek OLMHKOBAHHOTO XeJse3a, a B APYryto — KyCOUeK Ny>KEHOro
(NokpbITOro onoBoM) xesie3a. OTMeTbTe, B Kakon 13 Npobupok pacTeop nNprobpeTtaeT 601ee NHTEHCHBHBIN
CYHWI LBET.
B kaxxayto n3 AByx MpobMpoK NONOXMTe MO KyCouKy LmHKa. [lobaBbTe B Npobupku no 1 Ma consaHom
KMCNoTbl. 3aTeM B OAHY U3 Npobupok fobaBbTe 1-2 Kanan aHWANHA B KayecTBe MHrMbutopa. B kakomn
npobupke UMHK KoppoaupyeT bbictpee? O6BbACHUTE NPUYNHY.
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SaK/siloueHme

LLleno4yHble meTanbl LLleno4yHO3eMeNbHble MNepexoaHbie
Li MeTanbl MeTanNbl
Na Be Cu
K Mg Zn
Rb Ca Fe
Cs Sr Au
Fr Ba Crun ap.

Koppo3us — 310 nocteneHHoe
paspyLueHVe MeTannoB U
CMAaBOB MNOJ BO34ENCTBMEM
OKpYy>atoLen cpesapbl.

Pyana — 3710 BCTpevatowancs
B NPUpPOZAE ropHasa Mnopoaa,
KoTopas 1crnoJsib3yerca Ans
noJly4eHnsa MeTaiNos.

du3myeckme CBOMCTBA:

— MpwY 0BbIYHBIX YCNOBUAX TBEPAbIE (PTYTb
B XXMAKOM COCTOAHMN)

— BbICOKas TeMrnepaTypa naaBieHuns

— MeTaNAInyeckmnin bneck

— XOpOLUMe TENNO- U 31eKTPONPOBOAHOCTb

— NAACTUYHOCTb

— paclivpeHmne Npu HarpeBaHnm

OTzatoT 3N1eKTPOHBI C 06pa3oBaHNEM
MONOXNTENbHO 3aPSAXKEHHbBIX MOHOB —

KaTUOHOB:
Na‘, AI**, Ca’*, Fe*, Fe**

CnnaBbl, KOTOPbIE NOYYatOT U3
>KeNne3How pyapl, — CTaab 1N YyryH.



O6o06wwarowme 3agaHMNA

1. HazoBuTe Tpu XapaKTepHbIX CBOMCTBa MeTannoB. Mepeuncante npukaagHboie,
npUMeHUMble Ha NpaKTUKe, 0CO6eHHOCTU MeTan10B, 06yC/I0B/IeHHbIe STUMMU
CBOWCTBaMM.

2. B nabopatopumn yueHUK U3BNEK HaTPUii N3 KEPOCUHA, OUNCTU/ €0 NOBEPXHOCTb U
Bbicywwinn ¢unbTpoBasbHOU 6ymaroii. 3atem OH oTpe3an He60/IbLIOW KycoueK HaTpus 1
OCTOPOXXHO NMOMECTUJ €ro B CTEK/IAHHYIO NOCYAY, HanoJIOBUHY 3anoJ/IHEHHYIO BOAOW.
Mpw 3Tom Habnloganocb obpasoBaHMe NiameHw.

a. Mouemy HaTPUI XPaHAT B KEPOCUHE?
b. HanuwwuTe ypaBHEHME NPON3OLLEALLEN XMMUYECKON peakLMn 1 paccTaBbTe KOIGPULMNEHTDI.

c. NMouemy nosABMnocb Nnama?

3. Mpn aAAnTeNbHOM KUNAYEHUU BOAONPOBOAHON BOAbI HAa AHE YaliHMKa 06pa3yeTcs HaKunb.

a. Mouemy obpasyetca Hakunb?
b. Kakas npv 3ToM NponcxoanT peakums?

C. Uto 6bl Bbl MPeANOXUAN ANA YAaNEeHUS HaKNUNN?

4. N3 pyabl, coagepikauent 4% rxenesa, 6b110 nonyueHo 20 kr kenesa, npyu 3Tom
BbixoA npoaykra coctaBun 80%. Paccuuraiite maccy (Kr) B3ATOM >KeJ/ie3HOW pyAbl.

5. Kakoin npouecc nporekaeT B OMEHHOM Neun Npu NosiyueHun xxenesa us
okcupa xenesa(lll)?

A) OkuncneHune okecnaa xenesa(lll) kncnopoaom

B) BocctaHoBneHue okcmaa xenesa(lll) antommHmnem

C) BocctaHoBneHMe okcnaa xxenesa(lll) MoHookcnaom yrnepoga
D) Okucnenmne okcupa xenesa(lll) yrnepogom

E) Okncnenmne okcmaa xenesa(lll) anrommHmnem

6. YctaHOBMTe pAA, yMeHbLUeHMA Macc amtua (m,), Hatpua (m,) n kaama (m,), eI OHU NOJIHOCTbIO
pearmpyroT c 04UHaKOBOI Maccou Kucaopoga.




7. Kakue yTBep>XaeHunA BepHbI?
1. P>kaBneHne — OKUCANTENBHO-BOCCTaHOBUTENbHBIN NPOLLECC
2. [pncyTCcTBUE YINEKNCAOrO ra3a B BO3JyxXe CHUXAeT CKOPOCTb PXKaBJeHNs
3. P>kaBUMHY MOXHO OTUMCTUTb (YAaNUTb) CONAHON KMCAOTOM

4. Bo BNa>xHOM BO3yXxe >efie30 p>kaBeeT bbicTpee

8. CrasibHOI MOCT, pacno/io)KeHHbI B NnpubpexkHoil 30He, bbicTpee Koppoaupyer.
a. KakoBa npuumnHa 31oro sBaeHuns?

b. Kakne metannbl MOryT 6biTb MCMONb30BaHbl AN 3aLLUTbl MOCTa
oT koppo3unn? OBOCHyNTe CBON OTBET.

9. Havgute 3HaueHMA M " n, Ucxoan U3 rpaduka pasnoxeHus kapboHaTa
Kanbuma (CaCoO,) npu ero HarpeBaHUW.

Macca, r

A

10. Yka)knte, B KakoM nopsaKe yMeHbLUAIOTCA aTOMHble paauycbl metannos X, Y n Z,
em n,< n; < N,

LLlenouHo Macca, r Macca Bogopoga, NoJy4eHHOro Npu peakum
MeTan B3aUMOZENCTBUA MeTanla C M3ObITKOM BOZAbI, T
X m n
Y m n,
Z m n;




Bo3ayx n Boaa

B 1774 ropy aHrninckmmn yuénbin [xxoszed Mpuctam Habarogan, kak 3ax>kKEHHas cBeya,
MOMeLLIEHHAaA B 3aKPbITbIV CTEKAAHHBIA COCYA, Moracaa CrycTa onpeAenéHHbI OTPE30K BPEMEHN.
[Aanee MNpncTan NOMeCTA B 3TOT Xe COCYA Mblllb M OTMETW, YTO U OHa Yepe3 HeKOTOpOe BpeMs
normnbna. Micxoasa n3 ceomx HabatogeHNIn, yUEHbIN NPULLEN K BbIBOAY, UTO BO3AyX B repMeTUUYHOW
cpese N3MEHWCS U 3Ta Cpesa He MOXeT MOAAEPXKMBATb HU TOPEHWE, HN XU3HeAeATeIbHOCTb
XWBbIX OpraHn3moB. Ha cneaytolem stane akcnepumeHTa MNpucTiv NoMecTua B TOT XKe COCYA
obpa3seL, 3eN€HOr0 pacTeHUs 1 BblAepXXMBaN HECKOBbKO AHel. OH 3aMeTu, YTo Nnocae Toro, Kak
CBeuy B COCyZie CHOBa 3aXI/IM, OHa ropena AoJblle, YeM B MepBOM OrbITe.

s

o MpoBeAEHHbIN 3KCMEPUMEHT MPUBEN K ® 1. Kak Bbl AyMaeTe, Mo Kakou NpUUmnHe,
NONYYEHMIO BaXKHbIX HAayUHbIX Pe3yabTaToB Mo B OCHOBHOM, CBeyYa racHeT B
cocCTaBy BO3ayxa. bbino yctaHOBAEHO, UTO 3aMKHYTOM NpoOCTpaHCcTBe?
BO34yX — 3TO He OAHO (MHAMBUAYaNbHOE) 2. [Mouemy B cocyse C pacTeHneM BO34yX
BELLECTBO, 8 CMECb Pa3J/INYHbIX ra30B, a OAWUH U3 CHOBa CTan "MpUrogHbIM” ans
3TUX ra3oB MMeeT ocoboe 3HaueHne u ans ropeHua?
rOpeHuns, u Ana AbiXxaHWs. ITOT ra3 3. Kakue ra3bl BXOAAT B cOCTaB BO34yxa?
BMOCNEACTBMM Ha3BaAN KNCNOPOAOM. [JaHHbIM 4. Kak n3MeHeHuns B coCTaBe BO3Ayxa
OTKPbITMEM OblN1 BHECEH 3HAUNTENBHBIA BKAZ B MOTYT NOBAUATbL Ha
n3yyeHune CcoCTaBa BO3AyXa, pa3je/ieHne rasoB v KU3HEAEATEIbHOCTb XXMUBbIX
B LLe/IOM B Pa3BUTME XMMUYECKOWN HayKMW. OpraHM3MOB W1 OKpPY>KaroLLyto cpeay?

V13 pasgena Bbl y3HaeTe

e OCHOBHYH YacCTb BO3AyXa COCTaB/SOT @30T U KMCIOPOA, B €ro COCTaBe Tak>Ke MPUCYTCTBYHOT B
He3HaUUTE/IbHbIX KOIMYECTBaX AMOKCUA YINepoAa, BOASHbIE Mapbl, aproH 1 Apyrme 6aaropoAHble rasbl

e OCHOBHble BELLECTBA, 3arpsa3HAOLLME BO34YX, — MOHOOKCUA YIepPOAa, ANOKCUA CEPbI, OKCUABI a30Ta U
COeANHEHMSA CBUHLA

o /N7 npesoTBpaLLeHns 3arps3HeHs BO3ayxa MCMOIb3yHOTCA Pa3/iInyHble Crocobbl

o /115 OUNCTKM BOAbI U3 HEE yaanstoT TBEPAbIE 3arpa3HUTENN, MPOBOAAT €€ Ae3NHPEKLMNIO, @ OUMNLLEHHYHD

BOAY XPaHAT B 3aKPbITbIX pe3epByapax.
e [lapHukoBble rasbl (CO, CH, n ap.) nornowaroT Tenno 13 atMocdhepbl M NPesoTBPaLLaloT ero yTeuky B
KOCMOC
e E>xerogHoe MOBbILLEHWE CPEAHEN TeMMnepaTypbl Ha 3eMHOM LUape Ha3biBaeTcs r1ob6anbHbIM
noTenieHnem




5.1 Bo3ayx

AnbNnHUCT, coBepLuasn
BOCXOXAEHWE B ropbl U
NMOAHMMAaACb BCE BbiLUE W ?
Bbille, HAYNHAET

oLlyLLaTb YCTanocCTb n

» Kak Bbl AyMaeTe, KaK MeHAEeTCA COCTaB Bo3ayXa
C pocTOoM BbICOTbI?

» Kakasa B3anmocBsA3b MoXXeT 6bITb mMexay

ynazoK cus. LLBeT Bo3ayXa' COCTaBOM BoO3AyXa U ero NJIOTHOCTbIO?

(He6a) He MeHseTcs, HO ° I'quemy UHoraa aJibMUMHUCTbI UCNOJIb3YIHOT

AbllWaTb CTAHOBUTCA cneynasibHoe CHapﬂ)KeHVIe?

TpyAHeEe, uemM npexae.

WP COCTaB BO3Ayxa, CocTaB BO3ayxa
M bpakuoHHas ATMocdepa — 310 razoBas 060104Ka, KOTOpas OKPY>XaeT 3eMHOM
S AVICTUANALNSA XKUAKOTO wap. Mbl XXMBEM B CAMOM HUXHEM cnoe aTmocdepsb! —
BO34yXa, KNCIOPOA, Tponocdepe. MNoa BAUAHUEM CUIbI MPUTAXKEHUS 3eMan 34ecb
6naropojHble rasbl BO3A4yX HaxoauTca B bonee "oxatoM" coctosiHum. C pocTom

BbICOTbI MJIOTHOCTb BO3JyXa pe3ko yMeHbLuaeTca. Tak, 75% macchl
aTMocdepbl HaxoanTca B Tponocdepe. Bo3ayx npeacrasaser
B Cl o601 He OA4HO BELLECTBO, @ ABAAETCA CMECbHO Pa3NIYHbIX ra3os.
OcHoBHas yacTb Bo3gyxa (99% no o6bEémy) cocTouT 13
ra3oobpa3sHbix a30Ta 1 kmcaopoga. B Bosgyxe Takxke coaepxxmnrcs
HebOoNbLIOEe KONNYECTBO AMOKCUAA YINepOAa, BOASHBIX MapoB,
aproHa n apyrmux 61aropoHbIX rasos.

10 000 km

Tepmocdepa Cnegytolve rasbl cocTaBastot 1% o6bEMa BoO3ayxa:

— aprox

— ANOKCWA yraeposa

— napbl BoAbI

— B HE3HAUWTENbHBIX KOIMYeCTBax Apyrve 6aaropogHble rasbl
(rennin, HeOH, KPUMTOH N KCEHOH)

Cozep>kaHune B BO34yxe OCHOBHbIX KOMMOHEHTOB — ra3006pa3HbIX
asoTa M KNCIopoaa — NpakTuyeckm noctoaHHo. OAgHako noa
BANAHNEM pAsa GaKTOPOB COCTaB BO3AyXa MOXET HE3HAUNTENbHO
MEHATLCA B 3aBUCMMOCTM OT MECTHbIX YCIOBUI. Tak, B 3aBMCMMOCTU
SIO LUl OT MOrofHbIX YCNOBUN N3MEHSAETCA KONIMYECTBO BOASHBIX MapoB B
atmocdepe. Hanpumep, B HM C BbICOKOW BAAXXHOCTbIO A0/14
BO/AAHbIX MApOB B COCTaBe BO3JyXa Bbille, YEM B OCTa/ibHble AHW. B
KPYMHbIX rOpOoAax 1 MPOMbILLUNEHHbIX LeHTpax B pe3y/bTaTe
CropaHua TONJMBa PacTeT KOMYeCcTBO BbIOpOCOB B aTmochepy
BPEAHbIX ra30B — 3arpA3HUTENEN, TAaKMX KaK MOHOOKCUA, YI1epoaa,

Mesocdepa




Bo3ayx 1 Boga

ANOKCUZ yriepoda 1 Anokcng cepbl. NMockonbky BO34yX HaxoAMUTCA B
NMOCTOAHHOM JBUWXXEHWW, 3TN 3arpA3HUTENN PacNpPOCTPaHArOTCA Ha Honee
Ob6LMpPHbIE TEPPUTOPUN.

Kvcnopog nmeeT ocoboe 3HaueHme ANs XU3HeAeATeNbHOCTM YeNOBEYECKOTro
opraHm3ma. Beipabotka 3Heprum B Halmx KieTkax BO3MOXHa TONbKO
6narogaps 6MOXMMUYECKMM NpoL,eccamM, MPOUCXOAALLMM C yYacTUeM
kncnopoga. OgHako B NpUpoAe CyLLeCTBYHOT Takme cpefbl, B KOTOPbIX
NMEHOLLEroCsA KNCN0POZa HeAOCTaTOUHO AN AblxaHWs. [103TOMy B Takmx
YCNIOBUSAX NOAAM MPUXOANTCA MCMONb30BaTh CreLmanbHOe TeXHUYeCKoe
obopyaoBaHue. Hanpumep, Bogo1a3bl, AanBepbl, CMyCKaroLMecs Ha rnyouHy,
He MOryT AbllaTb CAaMOCTOATENbHO. [A5 3TOro oHW 6epyT ¢ cobor bannoHbI,
HamMoJIHEHHblE CKaTbIM BO34YXOM WAW CrieunanbHbIMU ra3oBbIMU CMECIMU —
KMCNOPOAOM W resvem/a3oToM. ACTPOHaBTbI Takxe obecrneymBatoTcsa 3anacom
KNCI0poAa BHYTPU KOCMUYECKMX Kopabaen 1 Npu BbIXOAE B OTKPbITbIN
KOCMOC, MOCKOJIbKY B KOCMWYECKOM MPOCTPAHCTBE MPaKTUYEeCKM HET BO3ayXa.

Pacuér o6bemMHO A0UN KUC/IOpPOAA B BO3AyXe

MpuHaanexxHocTn: WNpuu, ropenka byH3eHa, Tpybka 13 TEPMOCTOMKOrO CTeK/Ia, MeAHas NPOBOOKaA.
Xoa paborbi:

LWar 1. 3anonHuTte TpybKYy 13 TEPMOCTOMKOrO CTekna 06pe3kammn MesHOM MPOBOJIOKW.

LWar 2. C NOMOLLbH 3TON CTEKNSHHOM TPYOKN COeANHNUTE Mexay cobol wnpuubl A u B.

War 3. Habepute B wnpuy, A Bo3gyx o6bémom 100 cm?. Harpesaiite cTeknsaHHYHO TPy6Ky B MiameHu
ropesnkun byHseHa.

LWar 4. He npekpallLas HarpeBaHusa, MeAsIeHHO NPOABUranTe BNepées nopLieHb wnpuua A v BbITECHATE U3
Hero Bo3ayx B wnpwuy, B. Koraa wnpuy, A onycreeTt, HajaBuTe Ha NopLieHb Wnpuua B n BepHUTe BO3aYyX
obpaTHO B WwnpuL, A. 3TOT NpoLecc NOBTOPUTE HECKOALKO pas. MNpu nepemMelLeHnn BO3ayxa BNepPEA 1 Hazaj,
cofepKalLmMIics B HEM KNCOPOZ BCTyMNaeT B peakLMio C HarpeTo MeZbto, UTO MPUBOAUT K €€ NOYEPHEHMHO.
MpoaosxkariTe 3TOT NPOLLECC A0 TeX NOpP, NOKa O6bEM rasa He CTaHeT NOCTOSHHbIM.

LWar 5. Yepes HeCKOIbKO MUHYT MPeKpaTUTe HarpeBaHne 1 JOXANTECh OCTbIBaHWsA Npubopa. 3atem
cobepuTe BeCb ras B OAWH LUMNPWL, U U3MepbTe ero 06BbEM.
LWar 6. Ha 0OCHOBaHMM NONYUYEHHOW PAa3HOCTN MeXAY HauaslbHbIM Y KOHEUYHbIM 06bEMOM BO3AyXa

paccumnTaiite 06BLEMHYO 4O KUCIOPOAa B BO3ZYXeE.

[eaTeNbHOCTb

- MeAHas MpoBoJIoKa

]
[]J:“ 100 c™’ BO3ayxa

O6cyaurTe.

1. B uém NprMunHa NoyepHeHUs MeAHO NPOBOJIOKM B XoAe onbiTa? Pe3ynbTratom Kakoi
XMMMUUYECKOMN peakLiun ABASETCA 3TO U3MeHeHune?

2. KakoBa Lenb MHOroKpaTHOro nepegaBaMBaHusA Bo3ayXxa MeXAy wnpuuavm A n B?

3. KakoBa oCHOBHasi NpuUMHa yMeHblUeHUsA 06bEéMa rasa no okoHUaHum onbita? Mouemy 06bLEM
BO3AyXa COKpaLaeTca /Milb YaCTUUYHO, a He NOJIHOCTbIO?

fl

TenaoTa




Yactb |l

Bbl,ﬂ,e]’leHI/Ie rasoB U3 BO34yXa U X MpUMeHeEHNE

Bo3ayx npeactaBaseT cobor CMeCb Pas3IMyHbIX ra30B, OOLLUMHCTBO U3 KOTOPbIX MMEHOT BaXKHOe
3HayeHne A5 pasHbix obnacter nx npumeHeHnsa. OAHaKo A PaLMOHaNIbHOIO UCMOIb30BaHWUSA 3TUX
ra3oB HEOOXOAMMO CHayana OTAENUTb UX APYr OT Apyra. Ana pa3geneHuns ra3zoB NpuUMEHSOT
cneumanbHbii 1 3GGEKTUBHBIN cnocob. [ns 3Toro Bo3Ayx CHayana OKMXaroT NyTEM OXNaxAeHus, a
3aTeM MOyYeHHYH XXNAKYH CMECb Pa3fensitoT Ha COCTaBHbIE YacTy, UCMOAb3Ys Crocob dpakLMOHHOM
ANCTUANALMKN. DTOT CNOCOH CxeMaTMYeCckn NoKasaH Ha CNeayroLLEeM PUCYHKe.
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1 Nnocsie HECKONbKUX

BO34YyX
LIMKJIOB CXKIKAETCs

OKUMaeTcs
1 OxNaxAaaeTcs

—» KCeHoH, — 108 °C

KNAKMK BO3AYX KUAKUIA BO3aYX
npm —200°C nocTeneHHo
HarpeBsaeTcs

1. CHavana BO3Jyx, NoAaBaeMbI Ha YCTaHOBKY, MPOXOAUT Yepe3 GUALTP ANA yAaNeHWs MblIeBbIX YacTULL,.

2. lanee ypanatorca cojepxkallumnecs B BO3yxe BOAAHbIE Napbl, ANOKCUA yraepoda n apyrue
3arpAsHAOLWMe BeLecTBa. JTOT Wwar HeobxoAnM, MOCKOJIbKY yKa3aHHble BellecTBa 3amep3aroT npu
HU3KNX TeMMepaTypax 1 MOryT Bbi3BaTb 3acopeHue Tpyb. Ha aTon cTagnm BO3ayx CHayana oxnaxzaaercs,
NpW 3TOM BOAAHbIE Napbl KOHAEHCMPYHOTCA B XMAKOCTb. 3aTeM A4 yAaBAMBaHUA YIIEKUCAOro rasa u
APYrVX 3arpAasHUTesIen BO34yX NPOMyCKaeTca Yepes CNou, 3anoHeHHble afcopbuvpyowmmMmm
mMaTtepuanamu.

3. Bo3ayx oxunmaetca B cucteme HebosibLoro obbEma 1 B pesysibTaTe 3TOro npoLiecca HarpeBaeTcs.
3aTeMm, Kak MoKa3aHO Ha PUCYHKe, BO34YyX CHOBa OXN1aXAaeTcs 3a CYET LMPKYAALMM XONOAHOTO BO3AyXa.
4. OxnaxkaeHHbIN 1 OKaTbl BO3AYX BbINycKaeTcs yepes Tpyby y3Koro ceueHmsa B bonee WMpoKnm
pe3epByap. bbicTpoe paclipeHne BO3ayxa NPUBOANUT K PE3KOMY NajeHNIo ero TeMnepaTypbl.

OTK CTagnm CKaTuA 1 pacluMpeHna NOBTOPAKOTCA HECKO/IbKO pa3, BC/IeACTBME Yero BO34yX OXNaXkaaeTca
ewé cunbHee. Mpu Temnepatype okosno -200°C BO3ayx NpeBpaLLaeTcs B XUAKOCTb. Ha 3ToM cTagunm
HEOH W resii OCTaroTCA eLLé B ra3006pa3HOM COCTOAHUN W OTAENAOTCA OT APYrUX ra3os. ITU rasbl
(HEOH 1 rennin) oTAeNsAoT APYr OT Apyra aacopbumen Ha akTMBMPOBAHHOM Yyrie.

5. MNonyyeHHbIN XNAKNIN BO3YyX NOAAETCA BO GPaKLIMOHHYHO KOJIOHHY, TAe MOCTeNeHHO HarpeBaeTcs.
Kak noka3aHO Ha puCYHKe, ra3bl MOCAeA0BaTeIbHO MCMApPAOTCA B COOTBETCTBMM C UX TemnepaTypamm
KWUMEHUA N COBMParOTCs B OTAE/bHbIX Pe3epByapax.
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Kncnopoga
Kncnopog — o4MH 13 OCHOBHbIX KOMMOHEHTOB BO3/4yXa, ABAAETCA
BELLECTBOM, KpariHe HEOHXOANMbBIM ANA NOAAEPXKAHWSA XXU3HM Ha
3emsie. 370 ra3 6e3 LBeTa 1 3anaxa, B MpUpoZae WNpPOKO
pacnpocTpaHéH kak B ceobogHoMm Buze (O,), Tak 1 B BUAe
COGAVIHGHVII\/JI (BO,D,a (Hzo): necok (Sloz) n Ap) HapﬂAy C Tem, 41O B 60nbHMLax NaumeHTam ¢ npobaemamu
KMCNOPOZ — 3TO OCHOBHOW a3, y4aCTBYHOLUMIA B AbIXaHUN XMBbIX AbIXaHIA MOAAIOT KNCI0POA, Kncnopos,
nojaerca nayneHTam yepes KUCA0POLAHYH
OpraHM3mMoOB, OH TakK>Xe ABAAETCA XMMNYECKUN aKTUBHbBIM BELLECTBOM.  macky uan c 1Cnonb3oBaHNeM KUCIOPOAHOM
K -
ITOT ra3 BCTYNaeT B peakLmMio CO MHOMMMM BELLLEECTBaMMU, ranaTien. tcliopoanan naaarea =t
NNacTUKOBbLIN MPO3paYvHbIv Kynoa, KOTOPbIX
CNocobCTBYA NpoLeccaM OKUCIEHUA. XOT KNCOPOA NOAAEPXKMBAET  YCTaHaBavBaeTcs Ha KPOBaTA 1 B KOTOpEIi
NnoAaétcs 0boralleHHbIV KMCNOPOAOM BO3ZYX.
NpoLLecc ropeHns, caMm OH He OTHOCUTCA K FroproYnmM BeLecTsam. B
NnabopaTopHbIX YCIOBUAX KMCAOPOZ, MOAYYArOT NMYyTEM Pa3NoXKEHMA
nepokKcuAa BOAOPOZa B pacTBOpe B NPUCYTCTBUN KaTaamsatopa —
okcnaa mapraHua(lV). B pesynbtate aton peakuumn obpasyrotca Boga

N KNCnopoa.

2H,0, %, >0 + O,

Ecan He TpebyeTca cyxon KMciopoa, To ero cobmpatot B B meTanypri4eckon npombllACHHOCTH

) N KICIOPOA UCTIONb3YeTCA B MpoLiecce
nepeBEPHYTOM M 3arMOJHEHHOM BOAOW cocyae. [1ockonbKy npeBpalleHns YyryHa B crane. Cmece

aueTnaeHa ¢ KUCAopoAoM UCMOoNb3yeTca AN
Kncnopoa o4veHb cnabo pacTtBOpVM B BOJE, OH He TepdaeTca npu PEe3KI 11 CBapKMU METANIIOB.
Y/ lMpw cropaHuy 3ToW ra3oBow cMecu

NPOXOXAEHNN Yepes BOAY W cobmpaeTcs B cocyae Haj Bogow. Mo BOSHIKAIOT OUEHb BbICOKVIE TeMMEpaTypb,
MeEpe 3anoJiIHeHMA COCyda KNCI0po40oM BOAa M3 HETro NOCTeNneHHO HeobxoaVMble A1 Pe3ky MeTana npu ero

nnaBaeHnn.

BbITecHsieTcA. [0 ypOBHIO BOAbI B COCYAe MOXHO OMpeaenuThb,
3aMoJIHEH OH ra3om Mau Her. MNockoNbKy COBpaHHbIV 3TUM CMOCOHOM KNCNIOPOA NMPOXOAUT Yepes BOAY,
OH COAEP>XMNT B HEOOBLLOM KONMYECTBE NPUMECH MNAPOB BOZAbl M MO3TOMY HE MOXET CYMTaTbCS
abcontoTHo “cyxum”. Kncnopog onpeaenstoT Mo BCMbIXMBAHUIO TAEOLWEN NYYMHKN. Tak, TaeroLas
JIyYMHKa 3aropaeTcs Npu BHECEHUW B NPOBUpPKY C ra3006pa3HbIM KMCIOPOAOM.

BnaropogHble (M1n MHePTHbIE) rasbl

bnaropogHble ra3sbl — 370 rasbl, coctaBasawowme 18-to rpynny (VIIA)

nepuogmyeckon Tabamubl. K 61aropogHbIM razaM OTHOCATCS Fe/iniA, HEOH, 2:;?2‘;@
aproH, KPUNTOH M KCEHOH. B 0BbIUHBIX YC10BMSX 3TO BecuBeTHbIe ra3bl 6e3 BOAOPOAA
3anaxa. braropogHble rasbl B XMUUYECKOM OTHOLLIEHUN OYeHb NMacCUBHbI, TO
€CTb OHW He BCTYMNatoT B peakLmnto ¢ 6ONbLIMHCTBOM BelLecTB. [ToaTomy nx
Ha3bIBatoT 61aropoHbIMU (MAN MHEPTHBIMW) ra3amu. ITW rasbl CyLLECTBYHOT
B Npupoze B cBO60AHOM cocTosHMM. OCHOBHas NpUYMHa, MO KOTOPOWN OHWU
He BCTYMaroT B XMMUYECKMe peakLumnmn, COCTOUT B CTaBUAbHOCTK
3/1EKTPOHHOIO CTPOEHMUSA UX aTOMOB. TakKMMWN OCOHBEHHOCTAMU B NMOBEAEHNN
6a1aroposHbIX ra3oB 0BYCNOBAEHO UX MPUMEHEHME BO MHOTMX 0bBaacTax
HayKu U TEXHUKW. [eIniA — 3TO ra3 C OUYEHb HNU3KOW TEMMNEPATYPON KUMEHUS.
Bnarosaps 3TOMy CBOMCTBY rennin MCNoNb3yeTcs A/A CO34aHNA
HU3KOTEMMepaTypHbIX Cpea.

K1cnopog,

BOAa

OKCUA
mapranua(lV)
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[ennii NCNoNb3yeTcs ANA OXNaXKAEHWNS
YCTaHOBOK 1 NpuH0opoB, TPEBYHOLLMX HU3KNX
TemnepaTtyp. [ennn — HeroproUnin N oYeHb
NETKNIA ra3, NO3TOMY 3TMM 6e30MnacHbIM
BELLLECTBOM HaMOJIHAKT BO3AYLUHbIE LapPbl.
MockonbKy C MOMOLLbHO XWAKOTO reauns
CO3Jat0TCA CBEPXHUM3KME TeMnepaTypbl

(T, =—269°C), OH TaK>Xe ncrnosib3yeTca And
OX/IaXAEHMA COBPEMEHHbIX MeANLMHCKMX
npnbopoB (Hanpumep, annapaTtoB MarHUTHO-

Mpwn npoxoxaeHunn Beuay toro, uto aproH (Ar) He PE€30HaHCHOMU TOMOFpaq)I/II/I (MPT))
3N1eKTPUYECKOro Toka vepes BCTyNaeT B XMMUYeCKMe peakLimu,

HeoH (Ne), HaxoaaLminca OH VCMONb3YeTCA ANA CO3AaHNA

MOA HU3KUM JlaBaeHuneM, 3aLUMTHOW (MHEepPTHON) cpeAbl B

HabntopaeTcs cBeveHve MeTa/Ilypruyeckomt 1 31eKTPOHHOM

APKO-KPaCHOro LiBeTa. npomblWaeHHoCcTU. Hanpumep,

Bnaropaps atomy cBOWCTBY UTOBbI UCKNIOUNTL OKUCAEHME U

HEOH LWMPOKO NCNoab3yeTca BbIXO4 U3 CTPOA MeTasAnYecKomn

B PeKNamHbIX WnTax n NPOBOJIOKM B BONbOPaMOBbIX

CBETOBbIX UHAVKATOPAX. namnax, MoA0CTb Aamnbl

3an0O/IHAKOT aproHOM.

MpumennTe nonyuyeHHble 3HaHUA

1. Mpw pa3geneHnn Bo3ayxa Ha COCTaBHblE YaCTu:
a. mo4yemy BO34yX CHayana COKMMAETCA, a 3aTeM pacLumpseTca?
b. nouemy aproH BbigenseTca n3 XuaKoro Bosgyxa Ao Kmcaopoaa?

2. Bbicota OBepecta npesbiwaeT 8,8 kM. [Npu nogbEMe Ha ero BepLUMHY anbNUHUCTLI 6epyT ¢ cobomn
KncnopogHble 6annoHbl. ObbACHUTE, ANS Yero.

MpoBepbTe NoNyUYeHHbIE 3SHAHUA

1. CkoNbKO NpoLLeHTOB OT 0bLero o6bEMa BO3ayxa COCTaBAAOT caeaytoLme rasbl?

a. asor

b. kncnopog,

C. @30T + KNCI0OPOA
2. Bo ckonbko pa3 npnbamsnTensHO cogepxkaHue aszoTa B BO3gyxe bosblue, yem Kncaopoaa (no o6wvémy)?
3. Kak Bbl ;ymaeTe, Kakou 13 ra3oB B COCTaBe BO34yxa ABAsfeTca bosee peakyMOHHOCNOCO6HbIM? [ovemy?
4. YcaxunTe aBe 061acTv NPUMEHEHNS KNCNopoaa.
5. Konnyectso TennoThl, BblAeNAEeMOW NPy CropaHuy CMecH aueTuaeHa ¢ KUCA0poAoM, 6onblue KONNYecTea
Ten/oThl, BblAENAEMOM NMPU CropaHnNN CMecu aLieTuaneHa ¢ Bo3ayxoMm. OBbACHUTE NPUUNHY.
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5.2 3arpA3HeHVe BO34yXa

 Kak Baunser Bbipy6Ka necoB Ha

B obnactu, 6oratoi necamu, Beaércs cocTaB Bo3gyxa?

MacluTabHas Bbipybka necoB. Hapsgy ¢ aTum
Ha JaHHOWN TEPPUTOPUM CO3AAOTCA KPYMHbIe
NPOMBILLNEHHbIE NPEANPUATUS, a
NPOM3BOACTBEHHAN akTUBHOCTb CTPEMUTE/IBHO
Bo3pacTaer. [oc/ie TakMx NepemMeH OTMeyvaeTcs

« Kakue norogHble nsmeHeHUs
BbI3bIBalOTCA AEATE/IbHOCTbIO KPYMNHbIX
NPOMbILIEHHbIX NPeANPUATUA?

« Kakumu moryT 6bITb KPaTKOCPOUHbIE U
AO/ITOCPOYHbIEe NOC/IeACTBUA 3TUX

M3MEeHeHue CoCTaBa BO3/yXa Ha 3TON MeCTHOCTW. Tak, B n3MeHeHunn?
HEeKOTOpbIe AHWN BO3AYX Y>Ke He Tak YMCT 1 Mpo3padeH, Kak « KaK BAMAIOT 3T NpoLecchbl Ha 34,0PpOBbe
npexae, a AblllaTh CTAaHOBUTCA TPYAHEE. yenioBeka?

Bo3ayx ABASETCA OAHUM U3 BaXKHEMLLVX NPUPOAHBIX PECYPCOB, HEOBXOANMBIX ANs
CyLLLEeCTBOBAHWSA XM3HW Ha 3emne. [103TOMy UMCTbIA BO34YX CUMTAETCS OAHUM 13
OCHOBHbIX YC/I0BMI 340Pp0BOM XM3HW. OfHaKO B HacTosLLee BPeMs B pe3ynbrate
Pa3BUTUA NPOMBbILLNEHHOCTH, YBENINUYEHNA KOMYECTBA TPAHCMOPTHLIX CPEACTB U KaTaUTUUYeCKU
pocTa noTpebieHns 3Heprun B atMocdepy BbliOPachbiBakOTC €XKErogHO HelTpanusaTop
MWAIMAPAbI TOHH BPEeAHbIX ra30B. 3HauMTeNbHas YacTb 3TUX ra3oB obpasyeTcs
npwn OKMraHMm GoCcnibHOro (MckornaemMoro) Tornamea.

Qe doccunbHoe
WIS TOMJINBO,
@)[e]:ER 3arpA3HNTENN,

doccnnbHOE TONNBO

doccnmnbHOe ToNIMBO 06pa3oBanoCk B pe3y/bTaTte NpeBpaLLeHmsa B ryHboKmnx
CI0AX 3eMN NPU BbICOKMX TeMMNepaTypax 1 AaBAEHUN OCTAaTKOB pPacTEHUI U
>KMBOTHbIX, XWUBLUNX MUAINOHBI NeT Ha3ad. K TakoMy TOM/IMBY OTHOCATCA YroNb,

HedTb N NPUPOAHbIN ra3. MpMPOAHBIN ra3 COCTOUT NPENMYLLECTBEHHO 13 i‘?‘r
meTaHa (CHj4) n cuntaetca Hanbonee YMCTbIM TOMAMBOM NPU CONOCTaBAEHUM C [
APYrvMMu BUAaMmn GOCCUNbLHOrO TOMIMBa. TeM He MeHee Npu ero cropaHum
BbIZENAOTCA YIAepoacoAepKaLyme rasbl. Yronb n HedTb NpeacTaBastoT cobom
CMeCb pa3/IYHbIX BelwecTB. B OCHOBHOM 3TO opraHu4yeckune BeLLecTBa,
KOTOpble, O4HaKO, MOTyT coAep>KaTb B CBOEM COCTaBe Cepy, a3oT 1 gpyrue
aneMeHTbl. B npouecce nx cropaHmsa B atmocdepy BbibpacbiBatoTCA
MOHOOKCUKA, yrnepoaa, ANOKCUA Cepbl, OKCUAbBI a30Ta U Apyrve BpeaHble
BeLLeCTBa. DTU rasbl 3arpA3HAOT BO3AyX, OKa3bIBakOT NarybHoe BAMAHME Ha
340POBbE YeN0BEKA N BbI3bIBAOT Pa3/IMUHbIe 3KONOrnyeckmne npobaemsl.

Taknm obpa3om, BO3Ayx NOCTeNeHHO NpeBpaLLaeTca B Cpesy, B KOTOPOMU
HakananBaroTca oTpaboTaHHbIe rasbl. Takoe NONOXeHNe NpesCcTaBaseT yrposy
He TONbKO ANA 340POBbA YeN0BeKa, HO U ANA PaCTEHUI, XXUBOTHbIX U
3KocucTembl B Lenom. [MoaToMy npesoTBpaLleHre 3arpa3HeHna BO3ayxa U
nepexog kK 6onee UNCTbIM NCTOYHMKAM SHEPTUN CUMTAOTCA OFHOMN U3
BaXKHenLWwnx npobaem Hallero BpeMeHw.
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Paspabortka nabopaTtopHoit MOAENN KUC/IOTHBIX A0XKAEN

[eatenbHOCTb

MpuHapnexxHocTn: cynbdut Hatpua (Na,SOs), pazbaBneHHasa consHasa kncnota (HCl), npo3payHbin
cTakaH uav Hebosblwas konba, yHMBEpPCanbHbIN MHANKATOP WA METUNOPAHXK, KamnesbHas nuneTka.
Xogp, pabotbi:

LWar 1. MNMomecTtuTe B cTakaH HebonbLioe KomyecTBO cynbduTa HaTpusa Na,SOs.

War 2. [lob6aBbTe HeCKO/bLKO Kaneab pa3baBieHHOW CONAHOWN KNCAOTbI. YpaBHeHWe npoTeKatoLLen
peakumun nmeet sua: Na,SO,+2HCI-2NaCl+H,0+SO,1.
LWar 3. Y6eanTech, UTO BbIAENAOLLMIACA Fa3 KOHTaKTMPYET C BAaron BHyTPW CTakaHa, 1 MPUroToBLTE €ro pacTBop.
LWar 4. [lobaBbTe B NONYyYEHHbIN PacTBOP HECKObKO Karnesb MHAMKATopa WU Habarogante 3a U3MEeHeHVeM LiBeTa.

O6cyauTe:

1. B kako# LBeT okpacuica pactBop? Ha o6pasoBaHue Kakon cpefbl yKa3biBaeT 3TO M3MeHeHue?
2. Mouemy anokcupa cepbl SO, 6onee onaceH, uem anokcug yranepoga CO,?

3. Kakyro yactb peanbHbiX aTMoc}epHbIX NPOLLECCOB MOAeINPYeT 3TOT ONbIT?

4. Nouemy pUCK BbiNaAeHUA KUCIOTHbIX A0XXAEN Bbille B MPOMbILIJ/IEHHbIX palioHax?

OCHOBHbIE BeLLEeCTBa, 3arpsA3HAOLLME BO3AYX:

3arpsAsHuTenu O6pazoBaHue BpeaHoe Bo3aelicTBre
ObpasyeTcs Npu HEMOJIHOM CropaHum TokCnueH gaxe B OYeHb Maibix KosnyecTsax. Jlerko
COEANHEHNN YIepoaa, COAEPXKALLNXCA B CBA3bIBAETCA C reMOr106MHOM KPOBU U NPenaTCTBYyET
MoHooxkcma 4 yrnepoa Aep>KaLL p p Yy

yrnepopa (CO)

doccnabHOM ToNAMBe; obpasyeTcs B
OCHOBHOM B ZiBUraTensax aBToMobunen n B
neyvax.

nepeHocy KNCIopoAa KO BCEM TKaHAM opraHusmMa. B
pe3ynbTaTe YenoBeK yMyUpaeT BCIeACTBYE HeAoCTaTKa
Kucnopoaa.

Obpa3syeTcs Npu CropaHnM CepoCoAepKaLL X

PazgpaskaeT rmasa v ropno, Bbi3biBaeT Npobaemsb! C
ApixaHneM. B Bo3gyxe SO, okncnsetcs go SO, KOTOpbIW,
coeauHssck ¢ Bogow, obpasyet H,SO,. KncnotHble foxam

Avokeng, CoeAiHeHN B $OCCUNBHOM TOMAMBe. BCTYMatOT B PeakLMIo C KAMEHHBIMN KOHCTPYKLAMM
cepbl (SOZ) OCHOBHbIM NCTOYHUKOM 3TOrO 3arpasHuTenAa 3AaHV||7| v, B OCO6eHHOCTV|, C VU3BECTHAKOM Y MPaMOPOM.
ABNAKOTCA SNEKTPOCTAHLNN. CHuxaeT pH Bogbl B pekax 1 03epaX, UTo NPUBOAMUT K
rmbenn pbib 1 APYrX XXMBbIX CYLLECTB.
O6pa3yroTca Npy B3aMMOZENCTBUN Mexay coboi | ABASHOTCA NPUUMHON NpobaeM C AblXxaHUEM;
Oxcnpbi asoTa v KMCIOPOAA BO3AyXa MPu BbICOKOVA 06pasytoT KNCIOTHbIE AOXAM, PACTBOPSACH B
asoTa Temneparype. 3T0T NPOLECC MPOVNCXOAUT MaBHBIM | noxaeBoi BOAe.
(NO n NO,) obpa3oM B ABuratensx aBToMobunen, a Takxe B
neuvax, paboTaroLLMX NpW BbICOKMX TemmepaTypax.
PaHee ang yny4lieHna kayectBa 6eH3vHa
MCMONB30Ba/IN COAMHEHWS, CoAep>KaLlme
CBVHeL,. B HekoTopbIx CTpaHax 3T BellecTsa
CoepuHeHusa .
commua MCMIOAB3YHOTCA 410 CX Mop. TP OKMTaHAM Oco60 HeraTMBHOE BO3/ENCTBME CBUHEL, OKa3blBaeT

6eH31Ha B OKpY>KatoLLyO cpeay
BbIOPACLIBAOTCS COEANHEHWS, B COCTaBe
KOTOPbIX COAEPXKUTCA CBUHELL

Ha YMCTBEHHOE Pa3BUTVE N HEPBHYIO CUCTEMY AeTell.
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Mepbl, MpUHUMaeMble 419 CHUXKEHUA 3arpsa3HeHns BO3ayxa

[na npegoTBpalleHns 3arpa3HeHns Bo3ayxa NPUHNMAaKOTCA pa3Hoobpa3Hbie Mepbl. TN Mepbl B
OCHOBHOM HanpaBJ/ieHbl Ha COKpaLleHue BbIOpOCOB BpeaHbIX ra3oB B aTMOCdepy 1 X NpeBpaLLeHme
B 6e30MnacHble BellecTBa.

» Ha coBpeMeHHbIX 371eKTPOCTaHLMNAX OTXOAALLME ra3bl, 0bpasyroLlmecs Npu COKUraHum Tonamea,
OUMLLAIOTCA C MOMOLLbIO FalEHON M3BeCTU (TMAPOKCMAa KanbLma). OTO BELLLECTBO pearnpyert ¢
AVIOKCMAOM Cepbl, COZepXKallMMcs B rasax ¢ obpasoBaHmem cynbduTa KanbLus. B pesynstate anokcng
cepbl ynaBaMBaeTCs, a ero Bblbpoc B aTmochepy npesoTBpaLLaeTca. ITOT NpoLecc Ha3blBaeTcs
Aecynbdypmzaumnent bIMOBbIX ra3oB.

» Bo MHOrumx ctpaHax 3anpetuan gobasneHne B 6€H3MH cOeanHEHM CBUHLA. [To3TOMY 3arpA3HeHune
BO3JyXa 3TUMWN COeAUHEHUAMMU B CONOCTaBAEHUN C NPOLLIbIM NEPUOAOM 3HAUUTENIbHO CHU3UIOCH.
OaHako CBMHeL, MO-npexHeMy BbibpacbiBaeTcs B aTMocdhepy NpeanpuatuaMmn, NpOmn3BOAALLUMM
CBUHeEL, 1 aKKyMYASTOPHbIMW 3aBOJaMKN. DTX BbIOPOCHI 1 B Halle BPpeMs CO34atoT ONacHOCTb ANA
OoKpy>KatoLen cpeapl.

» CoBpeMeHHble aBTOMOOMAM OCHALLEHbl KaTaiUTUYECKUMN HEUTpaan3aTtopaMmn B CMCTEMaXx ANs
BbIMyCKa BbIX/I0MHbIX ra3oB. C MOMOLLbIO TakMX YCTPONCTB MOHOOKCKA, YIepo4a U OKCUAbI a30Ta
npeBpaLatoTcs B 6e3BpesHble BelLecTBa.

Katanutnuyeckoe npespalleHme oTpaboTaHHbIX ra3os

Mpwn cropaHnn 6eH3nHa B aBTOMOOUIbHOM ABuratene B BO34yX BbiOpacbiBaroTCsa BpegHble rasbl. K
TakMM razam OTHOCATCA OKCUAbI a30Ta, MOHookcua yraepoga (CO) n BellecTBa B cocTaBe beH3MHa, He
NMOJHOCTbIO CropatoLime B ABuratene. He cropesLuve NOAHOCTbIO BELLECTBA KpalHe OnacHbl ANs
3/,0pOBbs YeNoBeKa N NPU AJUTENBHOM BO3AEUCTBMM MOTYT MPUBECTU K PAKOBbIM 3a601€BaHMAM.
[na npepoTBpaLleHns BbiIbpoca TOKCUUHbIX BELLECTB B aTMOCdepy B BbIX/IOMHbIX CUCTEMAX
COBPEMEHHbIX aBTOMOBMAEN yCTaHABANBAETCA KaTaUTUUECKUIA HelTpaam3saTtop. [Nocpesctsom
KaTa/IMTUYEeCKOro HemTpanm3aTopa BpejHble rasbl afcopbupyroTca Ha NOBEPXHOCTM KaTaim3aTopa U
BCTYMNatoT TaM B XMMMUYECKMEe peakLmm, NpeBpaLLascb B MeHee BpejHble Uan 6e3BpesHblie BeLLecTBa.
B pe3ynbraTte HeratmBHas poab aBTOMObOWAEN B 3arpsA3HEHUN BO34yXa 3HAUNTEIbHO CHUXKAETCA.

Kak nokasaHO Ha pUCYHKe, KaTaUTUUYECKUI HENTPaNM3aTop COCTOUT U3 ABYX 610KOB, 0603HAYEHHbIX
bykBamu A 1 B:

rasbl, Nnoctynarowjne
13 gBuratens

elTpanmsarop BbIX/IOMHas Tpy6a Ans BbiMycka
oTpaboTaBLUKX ra30B

rasbl, BbIXOAsALLME U3 HENTpaamn3aTopa
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B 610ke A npoTekaeT NpoLecc BOCCTAHOBAEHUSA BPEAHbIX
BewecTs. Hanpumep:
2NO = N, + O,.

[anee obpa3sytoLmecs B xo4e 3TOM peakuun rasbl — a3oT U
Kncnopog — nepexoaat B 610k B. B 6noke B BpeaHble BellecTBa
OKMCASOTCA KNCAOPOAOM, NOoCTynarowmm 3 6aoka A. Hanpumep:

2CO + O, — 2C0..
Obpa3oBaBLuvecs npu 3ToM 6e3BpeHble BelLLecTBa BbIMyCKaroTCs
yepes CUCTeMY ANA YAANEHNA BbIXJIOMHbIX ra30B.

nPMMeHMTe nonay4yeHHbleé 3HaHuA karamsarop
/7
CoBpemeHHble aBTOMO6MAN OCHaLLEHbI oKCMAbI a30Ta, / T
KaTaantTnyecknmm HeVITpaﬂM3aTOpaMM. Obwwas RO ORKCH N —» B aTMOchepy
YINEPOAA, HE

cXeMa CTpoeHMA OAHOro 13 KataanTnyeckmx MELICE

o HeAoTopesuIne BPE/HbIE rasbl
HENTPaNN3aToOpPOB MNOKa3aHa cnpasa. YrNeBOAOPOAbl

a. OTBeTbTe Ha C/iesytoLLMe BOMPOChI, Kacatowmeca KaTaiuTUu4eCcknx HeMTpaamn3aTtopos.

|. Tae B aBTOMOGMAE PacMONOXKEHbI KaTaIUTUYECKME HENTPaAAN3aTopsb!?

[Il. B Kakux LLensx UCNOAb3YyHTCA KaTaNuTUuYeckne HemTpanm3aTopbl?

b. OTBeTbTE Ha BONPOCHI O BPEeAHbIX BELLECTBAX, MOCTYNAOLMNX B KaTaUTUUECKUIN HEWUTpanm3aTop.

I. Tae n kakum obpa3zom obpasyroTcs okCuabl a3oTa?

. Kak 0bpa3yrotcsi NpoAyKTbl HEMOAHOIO CropaHns H6eH3nHa?

c. Onpepenute BelLecTBa, B KOTOPble MPEBPALLAOTCA rasbl, MOCTYNMUBLUME B KaTaIUTUYECKUI HEUTPam3aTop.

MocTynumBLne rasbl BelyectBa, B KOTOpble OHW NPEBPATUANCH
oKCWAbI a3oTa A
MOHOOKCWA yriepoja B
HeJoropeBsLUne YrneBOoAOPOAbI C

MpoBepbTe NonyueHHbIe 3HaAHUA

1. Mokaxxunte HeraTMBHOE BAVAHME TaKOTrO 3arpA3HAOLLErO BO3AyX BeLLecTBa, Kak ANOKCUA Cepbl.

2. HanvwwnTe ypaBHeHMe peakLmnm NOJHOrO CropaHns OCHOBHOIO KOMMOHEHTa MPMPOAHOro rasa —
MeTaHa — 1 paccTaBbTe KOIQPULMEHTBI.

3. MNpw cropaHnn MeTaHa B YCNOBMAX HeJOCTaTKa BO3Ayxa 06pa3yroTca MOHOOKCUA yraeposa 1 Boja.
HanuwwuTe ypaBHEHME 3TOM peakumm 1 pacctaBbTe KOIGPULIMEHTBI.

4. CocTaBbTe ypaBHeHWe peakLiMy, KOTopas NpoTeKaeT Npu HeMTpaamn3aLMm MOHOOKCHAA yraeposa B
KaTaMTUYECKOM HeWTpanmsaTope.
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5.3 Boaa

o Kak UCTOuHMK BOAbl MOXKeT BJ/INATb

5 .. 5
XKuTenu aByx pasHbix PaioHOB UCMOL3YHOT pasHbie UCTouHNKK  Ha €€ KauecTBo:

BoAbl. OANH 13 NCTOYHNKOB — peyHas BOAQ, a ApYyromn — « Kak BbI gymaeTe, uto 6e3onacHee:

noasemMHble BoAbl. V1 Ta, n gpyras Boga npo3payHbl Ha BUA, peuHas Boja uau nopsemMHble BOAbI?

» O3HauyaeT 2iM NpPoO3pavyHOCTb BOAbI €é
uncroty un 6esonacHoOCTb?

Bop,a ABNSIETCA HEOTHEMJIEMOMN UAaCTbHO XMU3HWN UeNoBeKa U LLMPOKO

MCMONb3YeTCA B MOBCEAHEBHOM XM3H. [loMa BOAy MCMONb3YIOT ANS NANTbS, WP ruThesas BOAA,
NPUTOTOBNEHUA MULLY, MbITbS NMOCYAbI, KyMaHuWs, cbpoca OTXOA0B B SEERTN (b /10TaLMOHHbIN
KaHa13aLmIo 1 T.4. B cenbckoM xo3aicTBe BoAa MCNOb3yeTcs AN St CroCob,

Y/JOBNIETBOPEHNSA NOTPEBHOCTU JOMALLHUX SXVMBOTHBIX B MATLEBON BOZE, X/I0pVPOBaHMe

a Tak>Ke A/ OPOLLEHMNS NOCaA0K. ITO KpariHe BaXKHO AN COXPaHEHUA U
MOBbILLEHNA MPON3BOANTENBHOCTI CEbCKOrO XO3AMCTBA.

B npomblIlWneHHOCTM BOAa He3aMeHMMa B KayecTBe pacTBOpUTENs B
Pa3/IMYHbIX XMMUYECKMX NpoLeccax, 4158 NPOMbIBKM 060pyA0BaHNA U
MONyYEeHHbIX NMPOAYKTOB, a TakXe A1 OXJ1aXKAeHWA PeakToOpOoB, B KOTOPbIX
NPOLLeCChl OCYLLLECTBAAIOTCA NPW BbICOKMX TemnepaTtypax.

Ha anekTpocTaHLmsax BOAa HarpeBaeTcs 1 NpeBpaLlaeTcs B nap, KOTOpbIK,
NpVBOAA B ABUXKEHME TypOrHbI, CNOCOBCTBYET BbIpaboTKe 371€KTPO3IHEPTUMN.
Bonbluas yacTb NCNOAb3yeMON HaMu BOAbl BepETCs 13 pek 1 03ép.

BmecTe ¢ TeM Kakas-TO YacCTb BOAbI MOCTyMNaeT K HaM U3 HMXKHUX COEB 3eMJIN.
[oxpaeBas Boga, obpasyrowancs B pe3y/ibraTte 0CafKoB, MPOCaYMBaETCA BHU3
CKBO3b C/IOM MOYBbI U HaKananmBaeTCs Ha NOBEPXHOCTU BOAOYMNOPHbIX
(3agep>xmBaroLMX BOAY) MOPOA AN MeXAY HUMU. HakonieHHble Taknm
06pa3omM BOAbI Ha3bIBAtOT MNOA3EMHbIMU (TPYHTOBbLIMM) BogaMu. KpynHble
rOpHble NOPOAbI U CKaslbl, B KOTOPbIX, HAKanAMBasACb, COXPaHAIOTCA

noA3eMHble BOAbI, MOTYT yAep>XXnBaTb B cebe, Nogo6Ho rybkam, 6onbluoe konmyectso Boabl. CkanbHble
C/IOW C TaKOM BOAOEMKOCTbIO Ha3bIBatOTCs akBUdpepamu (aquifer), nnm BOAOHOCHLIMU FOPU3OHTaMW, U
CUMTAKOTCS BO MHOTUX MECTHOCTAX OCHOBHbIM UCTOYHMKOM 3anacoB MUTLEBOW BOZAbI.

PeuHas BOZa YMCTON He CUMTAETCSA, XOTA N MOXKET Ka3aTbCA YMCTON 1 Npo3padvHon. B Takon Boge moryT
cofepXaTbCA YacCTMLbl WA U Necka, OTXOAbl XXN3HEeAEATENbHOCTU XMBOTHbIX N OCTaTKM THUHOLLMX
pacTeHnin. Hapaay ¢ 3Tm peyHas BoZa COAEPXUT Hanbonee onacHble ANs 340POBbA YesoBeKa
3arpssHUTENN — MUKPOOP raHM3Mbl. K TakuM MUKpOOpraHM3mMaM OTHOCATCS pa3/iuHble BUAbI bakTepuii
N APYrUX MenbYanLLnMX OPraHnM3MOB, a Takxe BMpYChl. [py NnonagaHnm B opraHv3m YenoBeka OHU MOTyT
CTaTb NPUYMHOM Pa3BUTUA UHPEKLMOHHbIX 3aboNeBaHMA.

B Mupe 6onee ogHOro Muavapaa YenoBek He MMERT A0CTyna K 6e30nacHON 1 YNCTOM NMUTLEBOM BOJE.
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3TN NHOAM BbIHYXKAEHbI ANSA YA0BAETBOPEHMUS CBOUX
eXeHEBHbIX MOTPeBHOCTeN NCMONb30BaTh BOAY
HENOCPeACTBEHHO W13 3arPA3HEHHBIX PeK U APYrX BOAHbIX
6accenHoB. B pesynbtate 6onee 2 MUAIMOHOB YeOBeK, B
OCHOBHOM [I€TU, €XXEr0AHO YMUPAKOT OT MHDEKLMOHHbIX
3aboneBaHWK, TakMX Kak Avapes, xonepa v bptowHon T,
BbI3BaHHbIX MCMOJIb30BaHNEM FPA3HON U 3apaXkEHHOM
MUKPOGamMu BOAbI. ITW GaKTbl HAMSAHO A4EMOHCTPUPYIOT,

B CE/IbCKOM
X03a1cTBe

HaCKOJIbKO BaXXHO AN 3aLUMThl 30POBbs YesI0BeKa U YCTOMUMBOTO pa3BuTUA obLyectBa obecneuntb
NHOAAM AOCTYN K UACTOM BOZE.

Cragmn nony4veHuns 6e3onacHoOn BOAOMPOBOAHOW BOAbI

MonyuyeHne 6e30nacHOM 1 YMCTON BOAOMNPOBOAHOWN BOAbLI B Pa3HbIX PErMOHaX M1pa OCyLLEeCTBASETCA Ha
OCHOBE MOXOXMX CTagnin. Llenb coctont B TOM, UTOOBI AOBECTM BOAY A0 He30MacHOro A/s 340P0Bbs
YyesioBeKa COCTOSHUA N CAeNaTb €€ NPUrogHoON ANa NOBCEAHEBHOMO MCMOJb30BaHMA. TOT NpoLecc
COCTOUT U3 HECKOIbKMX CTagunM:

1. Beibop ucmoyHuka 8o0el. CHayana onpeaensercs no BO3MOXHOCTU YMCTbI NPUPOAHbIN
MCTOYHUK, N3 KOTOPOro byaeT 3abupatbca BoAa. TakMM MCTOYHUKOM OBbIYHO CAYXKUT pekKa,
03epo nan akBudepbl C HAKOMIEHHBIMW B HMX 3anacamu NoA3eMHbIX BoA. Beibop ncrtouHmka
HanpAMYHO BAMAET Ha KOHEYHOE KauecTBO BOJbI.

2. O4yucmka 8006l 0m meépOdbix 3az2ps3HeHUU. V13 BoAbl yAaNfoTCA WA, NeCOK W Apyrue TBEpAble
yactuubl. s 3Toro nytém “canmnaHma” Menkux yactul, (npu 4obaBneHnn cneumanbHbiX BELLECTB
— KOary/isHTOB) N3 HUX 06pa3yroT KPYMHble YacTuLbl, KOTOPble COBMPatOT C MOBEPXHOCTU BOABDI.
B 1O >ke BpemsA BOZa, NpocauMBasCb CKBO3b C/IOV TPaBma WM NMecka, OUMLLAETCA OT Bobluei
YacT! MexaHNYeCcKnx NpUMecen.

3. Cmadusa de3uHgekyuu. Ha 37O CTagnm YHUUTOXAKOTCA UMEtoLLMeca B Boge bakTtepun n apyrme
MUKpOOpraHn3mMbl. O6bIYHO A5 Ae3nHPEKLIMM UCMOb3YHOTCA XI0P UAN XN0PCoAep>KaLlme
BELLEeCTBa. DTMM npoueccom obecneumBaetca 6e30MacHOCTb BOAbI ANS 3L0POBbs YeNoBeKa.

4. XpaHeHue u pacnpedesneHue. Npollealas 04nNCTKY BOAA XPaHUTCA B 3aKpPbITbIX,
COOTBETCTBYHOLUMX TUrMeHMYeckM TpeboBaHNAM pe3epByapax. 3aTeM Boja NOAAETCA MO
TpybonpoBozam B JOMa U ABAAETCA NPUTOAHOWN AN UCMOIb30BaHMA U3-MOA KpaHa.

IPbeKTUBHOCTb OUMNCTKN BOAbI 3aBUCUT OT YPOBHSA €e NepBOHAYaNbHOIO 3arpsa3HeHns, a Takxxe oT
COBEPLUEHCTBA MCMOb3YEMbIX TEXHOIOTMN OUNCTKM C TEXHUUECKOM TOYKWN 3PEHMUSA U C MO3ULLUIA
bvHaHcnpoBaHuA. B npouecce 0UMCTKN C MOMOLLBI0 MEXaHNYECKUX Y XMMUUYECKMX METOA0B 13 BOAbI
MOXXHO yAannTb HObLLYIO YacTb JaXke CaMbIX MENKMX TBEPAbIX YacTuyek. [puMeHsaeMbIn Ha CTaamm
Ae3VHPEeKLNN X0P YHMNUTOXAET BakTepun, BUPYChl U Apyrve MUKPOOpraHmM3Mbl, obecneymBas TeMm
caMbIM MUKpOBMosornyeckyro 6e3onacHocTb Bogbl. OgHaKo, HECMOTPS Ha BCE 3TV Mepbl, B BOAE
MOTYT OCTaBaTbCs B PaCTBOPEHHOM BUAE HEKOTOPbIE BPeAHble BellecTBa. Hanpumep, 13 yaobpeHuni,
MCMNOJ/Ib3yeMbIX B CE€/IbCKOM XO35MCTBE, B BOAY MOTYT BbIMbIBATbCSA HATPATbI, KOTOPblE CO34atoT
CEPbE3HBIN PUCK ANA 340POBbA NtOAEN, B OCOOEHHOCTN HOBOPOXAEHHbBIX M MaNONETHUX AeTEN.
MonHoe ypaneHne 3TUX pacTBOPEHHbIX BELLECTB U3 BOAbl BO3MOXHO TOJIbKO C MCMOJ/Ib30BaHNEM
cneunanbHbiXx MeMBpPaHHbIX TEXHONOTNIA. HeCMOTPS Ha BbICOKMI oumMLLatoWmin 3PPeKT, MeMbpaHHble
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TEXHOIOTMW NMOKa He NMPUMEHARTCA B HobLLMX MacluTabax, Tak Kak TpebyroT LOpOorocTosLero
obopyaoBaHUsA 1 6ONbLIOTO pacxosa 3Heprun. NMostomy Hanbosnee paunoHaNbHbIM U HAAEXKHbBIM
NOAXOAOM K CHabXEHWNO HaceneHms NMTbEBOWN BOAOW ABAAETCS BbIOOP M OXpaHa MCTOYHUKOB BOAbI
C MWHVMa/IbHbIM YPOBHEM MPUPOAHOIO 3arpA3HeHus.

4. Boga dunbTpyeTcs, NpoxoAs Yepes C0MN necka.

2. ina "caunanna” MekUX YacTil, 3. B gogy BO (IOTALMOHHBIX
B3BELLEHHbIX B BOAg, fobaBnseTca pesepByapax NoAaéTcs BO3AyX,

KoarynaHT (Hanpumep, cynbdat B pe3y/ibTaTe Yero CAMMLIvecs necyaHblii GpuLTP
enesa(lll). 3tor npouecc YacTULbl MOAHNMAIOTCH Ha
HA3LIBAGTCA KOArynaUMeH. MOBEPXHOCTb, VX COBUPAIOT C
\ NOBEPXHOCTU BOABI V1 YAANAIOT.
cnewpansHoe 3TOT NpoLiecc HasbiBaeTcs >- AAnA yAaneHma HenpuATHbIX
BeLLeCTBO l dnotaumen. “ npuBkyca 1 sanaxa BoAy
NpomnycKatoT Yepes crelnabHble
bdUNLTpBI.
dunbtp ll

Lo s s s s o
6. N5 yHNUTOXKEHWA BakTepuii 1

APYrUX MUKPOOPraHU3MOB B BOAY
£06aBAKOT X/10p.

xn0p F

7. Ha HEeKOTOPbIX OUMCTUTENIbHBIX
yCTaHOBKax B BOAy J06aBasAoT
dTOPUCTBIE COEAMHEHNA ANA ll

8. Boga 3akaunBaetcs B npejoTepalleHnsa Kapueca Ha
C s & - BOAOXPaHWANLLE ¥ roToBa 3ybax.
L ~ BOAOXpaHMAMLLE " . K MCMOJIb30BaHMIO. \ e

r— e

1. B cuctemy nogaércs Boga.
KpynHble yacTuLbl 3asep>KmBatoTcs
Ha dunbTpe.

Kak nonyuntb umncryio sogy?

MpuHaane>XHOCTK: NPO3payHble CTakaHbl, BOAA, 3eMAS UM NeCOK, KBacLbl (CynbdaTt antoMUHUA-
Kanma) nau pacteop cynbdata xenesa(lll), punstpoBanbHaa bymara uam Bata, NeCcok U rpasBuK,
nasoyka ANs nepemMeLllnBaHms.

Xop, pa6ortbi:

LWar 1. Hanente Bosy B CTakaH, 406aBbTE B BOAY HEMHOMO 3eMJIM U XOPOLLO MepeMeLlaiTe.

LWar 2. Jaite cmecn oTCTOATLCA B TedeHne 1-2 MUHYT, YTOBbl KPYMHble YacTULbl OCeNN Ha AHO.

[eAatenbHocCTb

Lar 3. OcTOpOXHO nepenerite BEPXHWUIA CI0M B3BECK BO BTOPOW CTakaH 1 gobaBbTe K HeMy HebobLoe
KONMYECTBO KBACLIOB (MM pacTBopa, coaepkatlero Fe*).

LWar 4. OcTopoXXHO nepemellarite CMecb U HabaroAanTe 3a TeM, Kak MesIK1e YacTuLLbl COEANHAOTCS B
KpyMHble X10MbS.

LWar 5. MpoueanTe nonyyeHHyo BOAY B TPETUM CTakaH yepe3 GuabTpoBaabHyto Bymary (Mam npocTou
bUALTP, NPUTOTOBNEHHbIV 13 CI0EB BaTbl K Mecka).

LWar 6. CpaBHWTe NpoObl BOAbI, B3ATble MOCAE KaXAOW CTaAnn, 1 ONpesennTe, Ha Kakon ctagmu Boga ctana
6onee Npo3payHon.
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O6cyaure:

1. Cmewams ¢ neckom

1. Kakoe pa3nnuue Habnoganu mexay
B3ATOW BHayaJie 3arpA3HEHHON BOAOM 1

3. flobasume keacuybi BOAOV, MONYUYEHHOW Ha 3aKNIOUNTE/IbHOMN
4. @uremposams cragun?

2. Ocmasume 8 nokoe

2. Hackonbko 3¢dppekTtnBHOM 6bis1a 6bi
¢dunbTpauma 6e3 nposeaeHun cTaaum
Koarynauum?

e ERr
ke
: _ 3. Kakue ctagum npouecca ounMcTKu Boabl
— - K MoAenupyloTca B 3To labopaTopHoi
"

4. NMouemy Boaa paxe nocnae puabTpaumm
He CUNTaAEeTCA BCE €L MOJIHOCTbIO
6e3onacHoi?

MposepbTe NonyueHHbie 3HAHUA
Ha npuBea&HHON HMXe cxeMe nokasaHa OAHa U3 CTaAuii OUNCTKK, MPOBOAMMBIX A/ MOAFOTOBKM BOAbI K
nogaye no BOAOMPOBOAY B XWJble AOMa.

a. Kakow npouecc npeacraBneH Ha cxeme?
b. B xose gaHHoro npouecca:

|. Kakow Tvn 3arps3HeHnI yaanseTca nu3 Bogbl?

[l. Kakow TN 3arpA3HeHnin HEBO3MOXHO YCTPaHUTb?
c. OuepegHas ctagma OUNCTKM — XNIOPUPOBaHMeE.

|. YTO O3HauaeT 37O BblpaxkeHne?

ll. na yero npoBoAnTCA 3TOT NpoLecc?

BOJa, nocTtynaroLiasn
ANA OUNCTKN

d. B HEKOTOpbIX MecTax B AOMa NoAaéTcs Boja =t ~:0Aa
C UPE3MEPHO KMCAbIM NPUBKYCOM. UTO MOXHO A06aBUTh B Ha BbIXOAe

TaKyto BOAY A/ CHUXKEHWS YPOBHSA KMCIOTHOCTMN?
e. Kakori aneMeHT B BUAE CONMN MHOTAA A0HABASIOT B BOAY Ha KOHEYHOW CTaZuM €€ OUUCTKN ANs
noaaepkaHusa 340poBbs 3y60B?

MpoBepbTe NnonyueHHblEe 3HaAHUA

1. B KaKmx LeNnsix Ha BOLOOUYMUCTHBIX COOPYKEHMAX UCMOb3YHOTCA KOAryasiHTbI?

2. Nouemy pobaBneHne xaopa B BOAY ABAAETCA BECbMa BaXKHOW CTagneln €€ OUNCTKN?

3. B HekoTOpbIX CAy4Yasx BoAa MOXET ObITb BpeaHa gaxke nocne ounctkn. O6bACHUTE, noyemy.

4. MpepacTaBbTe, UTO BaM Hy>XHa NUTbeBas BOZa, HO B BalLeM paioHe JOCTYMNHa TONbKO 3arpA3HEHHas peyHas
BoZa. YTto 6bl Bbl caenanu, Ytobbl OUMCTUTDL 3TY BOAY?
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5.4 [NapHuKoBbIe ra3bl 1 r10banbHOE NoTeNAeHNE

B nocnegHwue roapl B HEKOTOPbIX CTpaHax Habarogarotca
CUbHbIE HABOAHEHUS, @ B APYTWX — MPOAOMKMTE/bHbIE  * O UEM CBUAETENbCTBYET TOT aKT, UTo

3acyxu. HecMoTps Ha TO, UTO 3TN AIBJEHWUS NPOUCXOAAT MPOTNBOMOJIOXKHbIE MO CBOEMY XapaKTepy
B pa3HbIX reorpapuueckmx ob6aactsax, OHM 4acto AB/IGHNA MPONCXOAAT B PasHbIX pernoHax?
CJly4aroTc O4HOBPEMEHHO. » Kakoe BausiHne moryT okasbiBaTb

TeMnepaTtypHble U3MeHeHUA B aTMmocpepe
Ha BbiNageHue 0CcafKoB?

» MoryT 2im 311 ABNeHUA 6bITb ClyYadHbIMU?

I_IapHI/IKOBbIe ra3sbl NOrnowaroT TeNnJ10 N3 aTMOC¢epb| n Kito- rnobanbHOe rnoTenaeHue,
NpPenATCTBYHOT PacnpOCTPaHEHMIO TEMNOBOW SHEPTUN B KOCMOC. CEEEN NapHMKOBbIE rasbl,

o CNnoBa
MexaHW3M AeNCTBUS 3TUX FTa30B NOKa3aH HUXE: N3MeHeHne KamMarta

1. ConHue nsnyyaeT 3Hepruo B BUAE CBETa U 3. Yactb aTOrO Tenna nlnyyaerca us
ynbTpadpuoneToBbix (YP) nyyen. aTMochepbl B KOCMOC.

2. DTV lyuYn HarpeBaroT MOBEPXHOCTb 3eMaun,
nocne 4ero 3emMasa YacTb dHeprum
BO3BpaLlaeT obpaTHO B BUAe Tera.

4. YacTb Tenna nNornoLaeTca NapHMKOBbIMY rasamu,
cogepxatiummncs B atmocdepe. Bcneactsme storo
BO3/yX 1 NMOBEPXHOCTb 3EM/IV HarpeBatoTCA.

ceel’
o

Y
<
2

B aTMochepe coaepmTCa HECKONbKO NpeACTaBUTeNe MapHMKOBBIX ra3oB. TakMuMu rasamu,
HakanJMBaroLWMMUCS B aTMOchepe B pesysibTaTte AeATeNbHOCTU YeNoBeKa, ABAAKOTCA B OCHOBHOM
YINEKMCAbIVA Ta3 U MeTaH. MNpun 3TOM KONIMYEeCTBO YINeKMUCIOro ra3a B aTMochepe npeBbilaeTt
KONMYeCcTBO MeTaHa. Mexay TeM coziep>KaHne B BO3AyXe KaXKoro M3 3TUX ABYX ra3oB MPOAOAXKaeT
HeyK/JIOHHO yBeNNYMNBaTbLCS:

— YPOBEHb Yr1IeKMCNOrO ra3a exeroAHO MoBbILLAETCH B OCHOBHOM BC/IEACTBME CKUMAHUS
doccunbHoro Tonamea. Obpa3oBaBLUNACA YTNEKUCbIV Fa3 NonagaeT B aTMocdepy 1 He yneTaeT B
KOCMOC, @ BOAia OKeaHOB CMOCOHHa pacTBOPUTDL JINLLIb HEKOTOPYHO €ro 4acTb.

— YpOBeHb MeTaHa Ha 3emJie MOBbILLAETCA U3-3a YBeIMUYeHNs O6bEMOB  >KMBOTHOBOACTBA U
PMCOBOACTBA, @ TakXXe pocTa YMcaa CBaaoK.

Ecan B aTmocdepe 6yayT NONHOCTLIHO OTCYTCTBOBATbL MapPHMKOBbIE ra3bl, 3TO MPUBEAET B HOYHOE
BPEMSA K PE3KOMY CHUXXEHWUIO TeMnepaTypbl y 3eMHON MOBEPXHOCTM U1, KakK CNeacTBue, K
MCYE3HOBEHMIO XM3HW Ha 3emae. B HacTodALee BpeMsa MHOTME YUYéHble BblOT TPeBOry No NoBoay
rnobanbHOro NOTeneHNs, BbI3BAHHOIO 3HAUUTE/IbHBIM YBEJIMYEHMEM COAEPXKAHUSA NMAaPHUKOBbIX
rasoB B aTmMocdepe.
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Konnyectso

CO; B atmochepe/
vacren

Ha MUAANOH

CpegaHss
rnobanbHas
Temneparypa
(NpnbAN3UTENBHO),

[nobanbHOe noTtenjeHne

[poBeAéHHbIe N3MEPEHMA MOKa3bIBaIOT, UTO CPEAHAA TemnepaTypa Ha 3eme
NOBbILLIAETCA M3 rofa B rof,. ITOT NPOLLeCC Ha3biBaeTcs robasbHbIM NOTENMAEHMNEM U
ABNAETCA OLHOW M3 IaBHbIX 3KONOrMYeCcKMX NPobaem, BOSHYHOLLNX Ye0BEYECTBO B
Hawe BpemMsA. Pag y4éHbIx oLLeHMBatOT robasbHOe noTenaeHmne Kak NpoAoIKeHe
€CTeCTBEHHbIX KIMMATUUYECKMX U3MEHEHUI, KOTOpble HabatoAannCh U B
npegLecteytowme nepmoabl nctopum 3eman. OgHako wmpokomMacluTabHble
nccnesoBaHUA N JONTOCPOYHbIE HabOAEHVA, NPOBEAEHHbBIE MHOTVMWN YUYEHBIMU U3
pa3HbIX CTPaH MUpPa, NOoKa3aau, YTO OCHOBHOW MPUUYNHOM HbIHELLHErO MOTENAeHU
ABNAETCA YBENMYEHNE KONMYECTBA NapHMKOBbIX ra30B, BblbpackiBaeMbix B aTMOCchepy
B pe3y/ibTaTe YesI0BeUeCkon AeATENBHOCTY.

YUéHble OTMEeTMAN, YTO OCHOBHbIM GaKTOPOM CpeAn NapHUKOBBIX ra30B ABAAETCA
AMOKCWA yraeposa. OTO CBA3aHO C TeM, UTO CKuUraHne $boCCUaIbHOro Tonanea B

6osbwnx MacwTabax, HauasLueecs BO
BpeMeHa NMpPOMbILLIEHHOW PeBOOLMNN,
npuBeno K HbICTPOMY YBENNUYEHUIO
Ko/sM4yecTBa ANOKCUAA Yriepoaa B
atMocdepe. paduk NoBbILLEHMA CO
BpeMeHeM cpegHein rnobanbHom
TemrnepaTypbl XOPOLLO KOPPeanpyer ¢

. TpaduKOM MOBbILLEHNS YPOBHA AMOKCMAA
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3TO COOTBETCTBME 40KA3bIBAET, UTO AMOKCUA,
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6anaHc 1, Kak CIeACTBUE, BO3HMKAOT
pas/inyHble 3KOJ0rnyeckme npobiemsi.
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3meHeHne KnnmaTa

TemnepaTypa BO3yxa OKa3blBaeT HEMOCpeACTBEHHOE BAVAHME Ha KOJINYEeCTBO
ocaakoB, GopmmpoBaHMe 061a4yHOro NOKPOBA, Ha HamnpaB/IeHNE U CKOPOCTb BeTpa.
Mo3TOMY C MOBbILLEHNEM CPEeAHEN TeMMepaTypPbl MPOUCXOAAT Pa3INUYHbIE N3MEHEHMSA B
KAMMaATUUYECKOM cucTeMe 3eMn, @ B Pa3HbIX PermoHax Mmpa U3MeHsTCa nx
KNMMaTn4Yeckne xapakTepuCcTmku.

MoBbiWeHMe TeMnepaTypbl U3MEHAET ABUXKEHME BO3AYLLHbLIX MacC B aTMocdepe,
pacnpeseneHmne BAaXKHOCTU N PEXNM BbiNaZeHUa OCaLKoB, UTO MPUBOANT K 3aCyxe B
OAHWNX parioHax 3eMan N 0BUAbHBbIM OCagkaMm B ApYrux. Ytobbl onpeaennTb, K Kaknm



Bo3ayx 1 Boga

MOCNEeACTBUAM MOTYT MPUBECTUN 3TV N3MEHEHUs B ByayLieM, y4€Hble NCMO/b3YHT
KOMMbOTEPHble MoAenu. [py NpUMEHEHMM 3TUX MOAENIEN CO3Aat0TC Pa3/InYHbIe
CLEHapuUK, yUnUTbIBatOLME CIOXKHbIE B3aUMOZENCTBUA MeXAY aTMOCHEPON, OKEAHOM U
MOBEPXHOCTbIO CyLN. [OCKOIbKY B3aMMOCBA3b MeXAY NOroAHbIMU NpoLeccamu,
dopmmpoBaHreM 061aKOB U OKEAHCKMMUW TEYEHUSMU A0 KOHLIA HE M3yUeHa,
CYLECTBYHOLLME CETOAHSA MOAEIVN HE MO3BOJISIHOT C BbICOKON TOYHOCTHHO
MPOrHO3MPOBaTb BCE BO3MOXHbIE N3MEHEHUS, O4HAKO Ha UX OCHOBAHWN MOXHO
caenatb CiefyroLine BbiBOAbI:

* HEKOTOpPbIE paleHbI, rae B Hactoduee BpeMA BbinagaetT MHOIMo 0CagkoB, CTaHYT
3acylwnmBbiMU, TOr4a Kak B APYTrmnX pa|7|0Hax KO/IM4eCcTBO OCaaKOB 3HAYNTE/NIbBHO
YBEINYNTCA,

* TasiHNE NeAHNKOB B APKTUKE N AHTapKTUAE NPUBEAET K NMOBbILIEHWUIO YPOBHSA
MOpPS, 1 MPUBPEXHbIE CTPaHbl OKAXYTCs MOZA YrpO30/ HABOAHEHWI;

* LUTOPMbI, HABOAHEHWSA U NIeCHble MoXapbl BYAYT NPOUCXOAUTb Yalle U HOCUTb
6onee NHTEHCMBHbIN XapaKTep;

* BnAbl )XKNBOTHDbIX, HE crnocobHble ajanTnpoBaTbCA K UISMEHEHUIO KIMMaTa, BbIMPYT,

* YCUIEHWE 3aCyXy NPUBEAET K TONI0AY, B pe3ynbTaTe yero Bcé Honblue nrogen byayT
CTpasaTb OT HejoeaHus.

Ha6naropeHne napHukoBoro 3¢ dekra

anIHaAne)KHOCTM: npo3paqu||7| NAacTUKOBbIA CTakaH uUan 6aHka, TEPMOMETP, NTbEBAA COAa

(NaHCQO:;), ykcycHaa KMcnoTa, cBeYa WM HacTobHaa AaMna (MCTOYHUK Ternna), CeKyHAoMep.
Xop, paboTbi:

[eatenbHOCTb

War 1. Y6eantecnb, uto 0ba cocysa 0a4MHAKOBOro o6bEMa 3arnoaHEHbl BO34YXOM MNPy KOMHAaTHOW
TemnepaType, 1 MOMeCTUTe B KaXAbli COCyA TepMOMETP.

LWar 2. MNMepBbin cocyg octaBbTe 6€3 n3MeHeHnn. Bo BTopon cocys BCbinbTe HeOObLLOE KOMYECTBO
NULLEBOM COAbl, A0HaBbTE K HEW YKCYCHYHO KUCIOTY AN 0bpa3oBaHMa AMOKCUMAA YIeposa 1 cpasy Xe
3aKpowuTe COCyA.

LWar 3. MNomecTtnTte 0ba cocyaa nepes CBEYOW MM NaMMON Ha PaBHbIX PAaCcCTOAHUAX U BKIOUMTE
ceKyHAOMep.




Yactb |l

LWar 4. Beante HabitoaeHve 3a 3MeHeHneM TemnepaTypbl B 060X cocyaax B TedeHne 3—-5 MUHyT.

LWar 5. lMoracute NCTOYHMK Tenna 1N OTMETLTE, C KaKOW CKOPOCTBbHO CHUXKAETCSA TeMMepaTypa B KaXAOM COCyae.

O6cyaure:

1. B kakom cocyae Temnepatypa nosbicuaacb 6bictpee?

2. Kakoii cocyp, gonblue coxpaHan Tenno?

3. Kak cpepa, 6oratasa aAMoOKCcMAOM yriepoja, yAep>XX1BaeT TeN/I0BYLO SHepruto?

4. Ha xakow npouecc, npoteKaroumin B atmocpepe 3eMm, NOXoXKe cAeaHHOe Bamu HabatogeHune?

HeobxoanMble Mepbl

B cBs3n C TEM, UTO OCHOBHOW NPUYMHOW FN06ANLHOrO NOTEMNIEHUA ABNSETCA COKUTaHWe
doccnmnbHOro ToNAMBa, MONHOCTBEO OCTAHOBUTbL 3TOT MPOLLECC B KPAaTKME CPOKM
NPaKTUYECKM HEBO3MOXHO. ITO CBA3aHO CO 3HAYMTE/IbHbIM YBEIMYEHNEM KONYECTBA
ANOKCUAA YINepoa, HakonmBLLerocs B atMocdepe. Yrneknciblii ras, octaBasch B
aTMocdepe NPoAoIKMTENbHOE BPEMS, MOIMOLWAET TEMN/O, YTO CO34aET YCIOBUSA ANS
AaNbHeNLero NoBblLLEeHWA TeMnepaTypbl B 6anmxanwme rogsl. [lostoMy Ha faHHOM
3Tane rnaBHOW Lie/Ibto ABASIETCA HE MONHOEe NpeKpaLleHme robasbHOro NoTenaeHus, a
ero 3aMejJ/ieHve 1 NpesoTBpaLLeHNe NOTEPU KOHTPOAA Haj HUM.

* UTO6bI BHECTM CBOW BKAaZ B MPOTUBOAENCTBME r0D6aIbHOMY MOTEMNNEHMIO,
NHOAN CTPEMATCS YMEHbLUUTL UCMOAb30BaHMe GOCCUIBHOTO TOMANBA.
Hanpumep, oHM pexxe Noab3yrTCA IMYHbIMY aBTOMObUAAMM, OTAaBas
npeanoyTeHne obLLecTBEHHOMY TPAHCMOPTY, a KOPOTKME PacCTOSHMA
NpeoAoNeBatoT Ha Benocunese iy newmm xogom. NMogobHoe noseseHne
MOMOraeT CHU3UTb 3MUCCUIO (BbIOPOCHI) AMOKCMAA YINepoaa OT ABUXKEHUS
TpaHcnopTa.

Bo MHOrmx ctpaHax npv Npov3BOACTBE 3NEKTPOIHEPTUN Obln YCTaHOB/EHBI
KOHKPETHbIE 3aZaun Mo Nepexoay K YNCTbIM U BO3OOHOBASEMbIM UCTOYHMKAM,
TakWUM KaK 3Heprus BeTpa 1 CONHeYHas 3Heprus. STOT NOAX0J HanpaB/ieH Ha
coKpalLeHne BbIOBPOCOB MapHMKOBbIX Fa30B B OKPY>KakOLLY Cpeay npu
NPOW3BOACTBE IHEPIUN.

Y4éHble paboTatoT HaZ HOBbIMMN TEXHONOTUAMMN ANA CHUXKEHWUA KOANYeCTBa
BbIMyckaemMoro B atmocdepy anokcnga yrepoga. K npumepy, K Taknum
TEXHOIOTMAM OTHOCATCA CNOCOObI y1aBAMBaHMA ANOKCUAA YIieposa 13
AbIMOBbIX TPY6 371€eKTPOCTaHLMIN 1 3aXOPOHEHNA ero BbIBpoCcoB B ryboKmx
cnosx 3eMan. NogobHble Mepbl MOTYT CbIrpaTh CYLLECTBEHHYHO PO/b B
3amMefIeHVM TEMMOB U3MEHEHNA KAnmarTa.




Bo3ayx 1 Boga

anIMEH UTE NOoNyYeHHble 3HaHUuA

Ha rpaduke nokasaHbl M3MeHeHUs KoanyecTsa amokcuaa yraepoga (CO,) B atmochepe v cpesHen
rnobanbHOM TemnepaTypbl 3a nepmog ¢ 1860 r. no 2020 r.
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a. Kakas 3aBMCMMOCTb, NCXOAA M3 AaHHOTO rpaduka, CyLLecTByeT MeXay KONMYECTBOM AMOKCUAA
yrnepoga n cpegHei robanbHoM TeMnepaTypom?

b. B kakor neproa KoAn4ecTBO AMOKCMAA yraeposa B aTMmocdepe Bo3pacTtano beictpee? Kak
M3MeHANacb TemnepaTypa B 3TOT >Ke Nepuoa?

¢. Ha rpadwvike Tak>ke BUAHbI NEPUOAbI KPaTKOBPEMEHHOTO CHUXKEHMA TemnepaTtypbl. HecmoTpa Ha 310,
Kakas obLLas TeHAeHUMA NpocnexnBaeTcs 3 rpaduvka?

d. Kakoi BbIBOg, MOXHO cAenaTb Ha OCHOBaHUW AaHHOro rpadumka? OBOCHyWTe CBOE MHEHWMe.

MpoBepbTe NoslyueHHble 3SHAHUA
1. Kakve Bbl 3HaeTe BbibpacbiBaeMble B aTMOChepPy NapHUKOBbIE ra3bl?

2. Kak obpa3syrotca napHukoBble rasbl? [ouemy 13bbITOUHOE KOIMYECTBO 3TUX ra3oB B aTMocdepe Co3aéT
npobaembl?

3. [nobanbHOe NoTenaeHne MOXET NPUBECTN K BbIMMPAHUIO B MPUPOAE HEKOTOPbIX 61M00rMYecknx BUAOB.
O6BACHUTE MPUYUNHY.

4. MNouemy yBennyeHne KOHLIEHTPaLIMW AUOKCUAA Yreposa B aTMOChepe 1 NOBbILLIEHWE CPeAHEN
rnobasbHON TemnepaTypbl COBMNaAaroT Mo BpeMeHn? KakoBa B3aMMOCBA3b MeXAY 3TUMUN ABYMS ABNEHUAMU?




Hayka, TeXHOJ10TnA, XXN3Hb

OAHVM 13 BaXkKHbIX GaKTOPOB, BANAIOLMX HA KAMMATUYECKYHO CUCTEMY, ABAETCA YBeNNYeHMe
cogepxxanusa anokcunga yrnepoga (CO,) B atTmocdepe. B pesynbrate LWMPOKOro NCMOJb30BaHNA
doccnnbHOro ToNAMBa, HavyaBLLEeroca Nocae NPOMbILLIEHHOW peBOIOLMK, B aTMOChepe 3HaUMTeNbHO
yBennumnocb konnyectso CO, OTHOCUTENIbHO ero ecTeCTBEHHOIO PaBHOBECHOIO YPOBHA. [1o3ToMy B
COBPEMEHHbIX HayUHbIX NCCNEA0BaHMAX OCHOBHOE BHMMaHME HanpaBAeHO He TObKO Ha COKpaLleHune
BbIOPOCOB B BO3/yX BPEAHbIX [a30B, HO U Ha HEMOCPEACTBEHHOE yAaneHne 13 BO3ayxa ANoKCuaa
yrnepoAa, KOTopbl B HEM y>Ke npucyTcTByeT. [IpoBoAMMbIe B 3TON 061aCTV MCCAef0BaHMA OCHOBAHDI
Ha NPUHLMNaxX “3eNEHOM XMMnn”. B “3en€Hon xumMmn” uoKcug, yraeposa paccMaTpmBaeTCs He B
KayecTBe OTXOAa, a KakK NCTOYHUK CbipbA. OCHOBHaA TPYAHOCTb MPAMOrO 3axBaTa AMOKCUAA yraeposa
13 BO3Jyxa COCTOUT B €ro MaJioM KO/IM4ecTBe B aTMocdhepe. ITOT npouecc TpebyeT co3saHns
MaTepuanoB C BbICOKOW CENEKTUBHOCTbIO (M3bnpaTenbHOCTLIO). iccnegoBaHMsa nokasanu, 4to
BbigeneHne CO, 13 BO3ayxa C MOMOLLbO NPaBUIbHO NoA06paHHbIX COPHEHTOB (MOraoLLatoLLMX
MaTepmnanoB) N KaTaNUTUYECKUX CUCTEM ABAAETCA BbINMOJHMMOW 3ajayent C TEXHNYECKOW U
3KO/IOTMYECKOM TOUEK 3peHus. TexHonornm, npumMeHsemole ana ynasavanusa CO,, AOMXKHbI
OCHOBBIBATHCA Ha 3PPEKTUBHbBIX C IHEPreTUYECKOM TOUKM 3PEHUNS, HETOKCUYHBIX

M NPUTOAHBIX A8 BTOPUYHOWN nepepaboTtkn Matepunanax. s stmx yenen

Yalle BCero Ncnosib3yeTcs cnocob, OCHOBaHHbIM Ha nNpoLiecce

apacopbunn. CyTb 3TOro cnocoba 3aknto4aeTcs B yAepP>KMBAHUN

AVIOKCMAa yraeposa NOBEPXHOCTbIO TBEPAbIX MaTepUanos.

Ba>kHyto po/ib B y1aBAVMBaHUW ANOKCUAA YIAeposa UrparoT

Tak>Ke MeToAbl xemocopbumm. OfHaKO NCMO/b3yeMble B 3TOM

MeToZe aMUHOCoeAMHEeHNA 061ajaroT CyLLeCTBEHHbIMU

HeAoCTaTKamK, B YaCTHOCTW, TPEOYHOT BbICOKOTO pacxoa SHEPrun v

BbI3bIBAKOT KOPPO3M0. [1O3TOMY B HacTosiLLee BpeMa BeAyTCA COBPEMEHHble UCCNef0BaHMA aMUHOB
PaCTUTENIbHOTO MPOUCXOXAEHWUSA, MOHHBIX XXUAKOCTEN U INyOOKNX 3BTEKTUYECKNX PacTBOpPUTENEN. DTU
BELLEeCTBa BCTynatoT B obpaTMble peakLummn C AUOKCMAOM Yrnepoaa U Npu OTHOCUTENbHO HU3KMX
TemnepaTypax MOryT 6bITb MCMONb30BaHbl MOBTOPHO.

OAHUM 13 NPENMYLLECTB “3eN1EHON XMMUNIN" ABAAETCA NPeBpaLLEHME YNOBIEHHOIO ANOKCUAA YIIepoaa
B nosie3Hble BellecTBa. [nokcmy yrneposa Ncnoib3yeTca A8 NPON3BOACTBA MeTaHOa, MypPaBbMHOM
KWCNOTbl N CUHTETUYECKOTO TOMIMBA NPW peanv3aunm pasinyHblX KaTaanTuyeckmx npoleccos. B
3TUX NpoLeccax NPUMEHAROTCA MeTaianyeckme Kataam3atopbl U 31eKTPOXMMMYECKMe CucTemMbl. Taknm
obpasom, gnokcna yrneposa CTaHOBUTCA BELLECTBOM, UTPatOLLMM aKTUBHYHO POJib B KPYroBOpOTe
yrnepoga.

B KOHeuYHOM uTOre yaaneHne AUOKCMAa Yraeposa U3 BOo3ayxa ABASETCA OAHUM 13 Hanbonee
NepCrneKkTMBHbIX HanpaBieHN “3enéHon xuMmnn®. BosspalleHne ans NOBTOPHOIO MCMOAb30BaHUA
M36bITOYHOrO yrieposa, Haxoadawerocs B atmocdhepe, 6e3 HaHeceHma ywepba Nnpupose co3gaet
Ba>XHYH Hay4YHYHO OCHOBY A/ Pa3BUTUS YCTOMYMBbBIX TEXHOOTUI (SKONIOTUYUYHbIX TEXHOIOTUIA) B

OyayLiem.
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Boda wnpoko pacnpoctpaHeHa oo MpuHagnexxHocTy:
B MPUpOJe 1 AB/AETCS \ nnactmkoBas 6yTbiiKa, BaTa,
raBHbIM BELLECTBOM, gﬂ aKTVBUPOBAHHbIN YroNb, NECOK, rpaBuii,

HEOBXOANMBIM ANS XMN3HU BCEX XKMBbIX CYLLECTB - MEpHEIA cocya, Yackl, obpasel
y 3arpA3HEHHON BOABI.

Ha 3emsie. OZ4HaKo B BOAgE, MOJyYeHHOWN 13

Pa3/MUHbIX UCTOUYHVKOB, MOTYT COAEPXKaThCs

Necok, MoYBa U Apyrue MexaHuyeckue npumec.

MosToMy Ans Toro, YTo6bl BOAA CTana NPUroAHa

AN UICNONB30BaHWA, OHa A0/XKHa NPOATM

Yepes npoLecc ouncTku. Lienbro npoekTa AenseTcs

[MpoekT

Xogp pabotbi:

1. byTbinka nepeBopavMBaeTCca BBEPX 4HOM
n fHO BYTbIIKM Bbipe3aeTcs.

2. BHyTpb 6yTbiNKM CHM3Y BBEPX NOMeELLAOT
BaTy, aKTVBUPOBAHHbIV Yrob, NECOK W

LT

rpaBun.
N3roTOBJ/IEHME C MOMOLLbLIO MPOCTbIX 3??3 duUAbTp Hanvsaetcs 200 mA
npUHagneXxxHocTen GbUAbTPYHOLLLEro YCTPOMUCTBA, 3arpA3HEHHOI BOPI.
HabAroAeHMEe 3a OUMCTKOW 3arpsA3HEHHOWN BOAbI 4. N3mepseTcs Bpems, 3a KOTopoe BoZa
nyTém buabTpaLmMmM 1 oLeHKa NoCpeaCcTBOM NPOXOAUT Yepe3 GUbLTP.
pacyéToB 3GEKTUBHOCTN NPOBEAEHHON OUNCTKM. 5. NposoauTcsa HabtogeHne 3a COCTOAHNEM

BOAbl 4O L nocCne CI)VIJ]praLU/II/I.

Vi3amepeHuns o MNocne
O61bEM BoAbl (MA) 200

CreneHb MyTHOCTU (cnabo, cpesHe, CUAbHO MYTHbIE)
Bpemsa ¢puabtpaumnm (cek)
3anax |

Pacuétbl:

066ém bunemposaHHol 8006l
8pems (cek)

»  CkopocTb punbTpaumm (Ckopoctb notoka) O =

Bao - Bnucﬂe 100
Ban .
06vém punemposaHHol 8006l

06béM 3aepsizHeHHOU 800b!

«  [lpoLeHT CHMXEHNA MYTHOCTU CHUXeHue, % =

- 100

e BbIxog 4ncTON BOAbI 8bIx00 =

Bonpocbl gna obcyxaeHns

1. Kak u3MmeHMAucb BHeWHWA BUA U 3anax BoAabl B xoae ¢punbrpayum?

2. Yemy paBeH NMPOLLEHT CHMKEeHUA MYTHOCTU? YTO nokasbiBaeT 3TOT pe3y/bTat?

3. KonnuecTBo Kakmnx 3arpsAsHUTENIEN CHMKAETCA aKTUBUPOBaHHbIM YI/IEM Nyulle Bcero?
4. Kakou cnoi B pusibTpe Hanbonee BaXkeH: Necok, yrosb uam xaonok? MNMouemy?

5. CraHoBUTCA M punbTpoBaHHaA Boga NONAHOCTbIO 6e3onacHoin? EcTb I HEO6X0AUMOCTb B KaKMX-
n60o AONOMIHUTE/IbHbIX Warax?
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SaK/siloueHme

Bo3payx

[ Haxopgutcsa B TponocdepHoM cnoe atmocdhepsbl ]

|

( )
OCHOBHyPO 4acCTb BO34yXa COCTaBAAROT ra3bl a3oT N KUCOPOA, B €ro COCTaBe Tak>Xe NPUCYTCTBYHOT B MaJibIX
Koamn4yecTBax ANOKCUA yrieposa, BOAAHBbIE Mapbl, aproH U gpyrne 6naropo,a,Hb|e rasbl.

- J

( )

ﬂ,)’lﬂ pa3aeneHna rasoB, cogep>Xallnxca B BO34yxe, BO34yX CHa4aslla OXNaXKA4akT U OKUXaKT, a 3aTeM
NOJIYYEeHHYH XNAKYH CMeCb Pa3aenAaroT Ha COCTaBHble YacTy MEeTOA40M q>pa|<|_|,|/|0HH0|7| AnNcTnanaunn.
J

!

OCHOBHbIMW BELLECTBaMMU, 3arpA3HAOLLUMUN BO3AYX, ABASAKOTCS MOHOOKCUZA
yrnepoga, ANOKCUA Cepbl, OKCUAbI a30Ta U COEANHEHNS CBMHLA.

Cogepxalmecs B Bo3ayxe napHukossble rasbl (CO, CH, v ap.) nornouwiatot Tenno ns atMmocdhepsl u
NPenATCTBYIOT €ro N3/y4eHnro B KOCMOC. B pesysnbTate cpefHAa TeMnepaTypa Ha 3eme 13 roja B
roZ, NOBbILIAETCA M 3TO ABNEHWE Ha3biBaeTcA r1obasbHbIM notenseHnemM. C NoBbILEHNEM
CpeAHen TeMnepaTypbl MPOUCXOAAT Pa3vyHble U3MEHEHUA B KIMMATUYECKOM cucteme 3emau u,
KaK CneacTeure, B Pas/iIMUHbIX PEFMOHAX MUPA N3MEHSAROTCA UX KIMMaTUUeCcKne 0COBEeHHOCTM.

|

Mepbl, NpYHYMaeMble A5 3amMmeaneHnsa rnobasbHOro noTenaeHns

|

CokpalleHune Wcnonb3osaHune MpvIMeHeHMe HOBbIX TEXHOIOTUNIA
1Cno/b30oBaHuWs BO306HOBAAEMbIX A8 YMEHbLUEHWSA COAepKaHuna
doccunbHoOro TOMMBA NCTOYHWNKOB SHEPTUM Anokcraa yrnepoaa

CTaguu noslyueHus BOAONPOBOAHOW BOAbI

{ |

Bbibop MCTOYHMKOB OuuncTka OT TBEPAbIX Je3nndekuymna XpaHeHue n
BOAbI 3arpssHuTenei pacnpegenexune




O6o06wwarowme 3agaHMNA

1. N3yuunte rpadpmk n oTBeTbTE Ha NpUBEAEHHBbIE HKe Bonpochkl (1 ppm = oaHa YacTb Ha MU/IJINOH).

a. Kakas 3aBMCKMMOCTb, COrlacHO rpaq)MKy, Ha6mop,aeTc51

mMexay Temnepatypou n konnyectsom CO,? +1,1C Temnepatypa, °C | | 3’1):)“

b. Yem obycnosneHo TO, UTO TeMnepaTypHas AMHUA +0,9 I 390
MMeeT M3BMANCTYI0 GOopMY, a IMHnA Konnyectea CO, +0,7 370
— 6onee nnaBHyrO? +05 /

/ 350

c. Kak 6bl Bbl 06BACHMAN YCKOPEHWNE NOBbILLEHNA +0,3 7 330
TemnepaTypbl HauMHas CO BTOPOW MOAOBUHBI XX .

+0,1 — 310

BeKa? 0,1 /r, 290

d. Kakas cyliecTByeT cBA3b MeXZy NPOV30LIEALINMA \ 570
M3MEHEHUAMM, KOTOPbIE BUAHBI 13 rpaduka, 1
AEATENbHOCTLIO YeNoBeKa?

i

1880 2017

| AVOKCUA yrepoaa |

e. Ha ckonbko ppm npmbansntensHo yBenmumnocb konnyectso CO, 3a nepuog 1880-2017 rr.?
f. Ha ckonbko rpagycoB noBbicunachk cpesHAA robanbHas TeMnepaTtypa 3a TOT Xe rnepuoa?

g. B cpeaHem, Ha ckonbko ppm ysennymeanock konnyectso CO, kaxable 10 net?

h. PaccumnTtaiite cpegHerofoByto CKOPOCTb NOBbIWEHMsA TemnepaTypsbl (°C/roa).

i. Ecv noBbIWweHWe TeMnepaTtypbl NPOAOIKMUTCA B TOM e TeMMe, TO CKOJbKO ppm COCTaBuT
npuban3nTenbHbl ypoBeHb cogepkanns CO, B 2050 roay?

J. UTO MOXeT 6bITb NPUUYNHON TOMY, UTO B HEKOTOpPbIE NEPMOAbI MOBbILLEHWE TeMMepaTypbl MPONCXOANI0
He napajienbHO C NoBbiweHneM cogepxaHusa CO,?

2. Ecnm HakpbITb OroHb NMNJIOTHOW TKaHbIO (Hanpumep, oAeAN0M), OrOHb noracHet. O6bAcHuUTE,
nouemy.
3. B kakoin cpefie — B UNCTOM KUC/IOPOAE MU Ha BO3ayXe — Npoliecc ropeHns 6byaer nportekaTtb €
60osbliel ckopocTbio? O6BbACHUTE NPUUNHY.
4. OTMeTbTe CXOACTBO U Pas/IMumMA MeXXAy ropeHneM kesesa 1 ero p)kaBjeHuem Ha Bo3ayxe
Npu O06bIUHBbIX YCNIOBUAX.
5. B 3aKpbITOii KOMHaTe HaxoauTtca 50 m* Bozayxa (20°C n 1 atm) (NPUHATL, UTO B BO3AyXe
copepxurca 78% asora, 21% kucnopoaa v 1% yrnekucnoro rasa).
a. C KakoW MaKCcMMaabHOM Maccon Bogopoaa (r) MOXeT NpopearmpoBaTh KUCA0POA, COAEePXKaLLNIACS
B BO3ayxe?
b. Mpwn pa3noxeHnn kakor Macchbl (r) Nepokcnia BOAOPOAa MOXHO MONY4YUTb CTONBKO Xe KMCNA0POoAa,
CKONIbKO ero CoAep>XXnTca B KOMHaTe B COCTaBe BO34yxa?
c. Ha Bo3gyxe oxwuratot 1650 r yraa (C), He coaepkalyero npumMecemu.
— ckosibko nnTpoB (20°C 1 1 aTm) gnokcuaa yrnepoga obpasyercs npu 3Tom?
— paccuntanTe npmbansnTenbHoe cogepkaHne (B %) a3oTa, KNCIOpPOAa U YINEKUCAOrO ra3a B BO3ayxe
nocne 3aBepLUeHNs nNpoLecca CropaHums.




6. laHa cxema nony4veHus
6e3o0nacHOM U unucTomn
BOAONPOBOAHOW BOAbI.

X

cvnaHve
HeouuLLeHHas SRR

MENKMX
BOAa MeKUX
eI yacTu,

dnotauma

.....' ®

MCnoJib30BaHWe BOAbl
nocine O4YncCTkn

aesvnHbexuma dunbTpauma

. Ha kakon CTagnn nMponcxoanT YHUUTOXEHNE MVIKpOOpFaHVBMOB?

A) dunbTpayms B) pnotauma
C) aesnHodekums D) chmnaHmne yactuy

. KakoBa ocHoBHas Lenb “cknerBaHma” 1 NOCAeAYOLLEro YKPYnHEHNA MeNKUX YactuL?
A) ynydlueHuve BKyca BOAbI B) obnerueHne gesnHbekumm

C) obecneyeHme 3dpHeKTMBHOCTU D) nsameHeHve uBeta BOAbI
bunbTpaunmn 1 pasgeneHus

. Kakne npobnembl MoOXeT Bbi3BaTb NpoBeAeHMe Ae3nHbekLmm J0 cTaamm GuabTpaumm?

A) yBEANUNTCSH KONNYECTBO MUKPOBOB B) ae3nHbekuma okaxketcs HeadPeKTUBHON
C) Boza CTaHeT MyTHOW D) Boaa 6bicTpee 3arpAasHUTCA

. Mouemy menkune yacTuLbl yAANAIOTCA HE HaNPAMYH — NyTEéM GuUabTpaLMK, a yaanaroTcs

MNyTEM VX NePBOHaYabHOrO “CkienBaHma” 1 JafbHENLIEero yKpynHeHna?

Kak ocywiectBnserca ctagus daotaumm n KakoBa eé OCHOBHas Lienb?

f. B ropoackom nocénke Hacumtbiaetcs 1200 gomMoOB. B kaxkaom gome notpebnseTcs 3a AeHb

g.
h.

B cpeaHeM 300 MTpoB BoAbl. PaccunTtanTe MUHUMAaNbHbIM O6BbEM (B INTPax) 3arpA3HEHHOM
BOZAbI, KOTOPas AO/KHA eXXeAHEBHO NPONTM NPOLLECC OUNCTKM, €CNN NOTePU COCTaBAAIOT
22% ot 0b6L1ero o6béma BOAbI.

YKkaxkunte ctagmm oUnCTKK, Jaxke He NMPOXOAsA KOTOpble BOAA MOXET Ka3aTbCA MPO3payHOMN.

Mouemy ouulLieHHas BoZa He MOAAETCA Cpa3y B AOMa, a CHayasa NocTyrnaeT B
BOZOXPaHUANLLE?

I. Kakas n3 atmux CTaAI/II\/'I OCHOBaHa Ha MeéXaHNn4yeCcKoM, a Kakad — Ha XMMNn4yeCKoOM

BO34eNCTBUN?




HemeTannbl

B XIX — Hauane XX BeKka y4€Hble 1 SKOHOMUCTbI Mpeaynpexaany o
HaJBWratoLLencs cepbEsHol npobaeme: HaceneHVie 3eMHOTO Lapa YBeNYMBaETCS
C 3aMETHOW CKOPOCTbHO, TOTAA Kak POCT MPOAYKTMBHOCTU CE/IbCKOXO3ANCTBEHHbIX
3emMenlb MpoTekaeT Meg/ieHHee. [103ToMy B Te rogpbl NosBUAack HEOBXOANMOCTb B
TOM, 4TOObI NOAYYaTb Kak MOXHO HosbLLE YpoXKas C MMELOLLMXCA 3emenb. [
MOBbILLEHWS NMPON3BOANTENBHOCTN CEbCKOTO XO3AMCTBA UCMO/b30BaAM B OCHOBHOM MPUPOAHbIE
yAobpeHVs 1, B OrpaHNUYeHHOM KOMYECTBE, MUHepasbHble conv. OfHaKo Jaxe yBesnyeHune
ypo>kas 3a CUET 3TUX PeCypCoB HE CMOIIO MOAHOCTLIO YAOBAETBOPUTL CyLLECTBYHOLLME NOTPEOHOCTH.
B 3TOM CBA3M BO MHOMMX CTpaHax BO3HWK/Aa Npobaema “AedurupnTa a3ota”’ 1 nosBuaach Cepbe3Han
06eCcnoKoeHHOCTb MO MOBOAY BO3pacTatoLLei yrpo3bl ronoga B byayiiem. HoBbIM NPOMBbILLAEHHbIN
Cnocob Npom3BOACTBa a30THbIX YA0OpeHNI, pa3paboTaHHbin B Hadane XX Beka Ppuiem labepom m
Janee ycoBepLUeHCTBOBaHHbIV Kapaom boluem, cMor B KOpHe peLuunTb 3Ty npobaemy.

@ >1vm cnocobom cTanu npounssoanTb a3oTHbIe yaobpeHna @ 1. Mouemy NPON3BOACTEO

B OrPOMHbIX MacluTabax, MCMoab3ys A8 3TOTO OCHOBHbIE HEKOTOPbIX BELLECTs MMeeT
KOMMOHEeHTbI BO3ayxa. B pesynbrate 3HaunTeNbHO CTpaTeriueckoe aHaueHme
BO3pOC/a NPON3BOANTENILHOCTb CEbCKOrO XO3ANCTBA, /IS CeNbCKOTo XO3ACTBa
YNy4YLIMNOCh obecrneyeHne MUAINOHOB NHOAEN U NPOMBILLAEHHOCTI?
NPOAOBONLCTBUEM, YCKOPUAOCH Pa3BUTNE XUMUYECKOW DB e G e
MPOMBbILLINEHHOCTU. DTO UCTOpMYeckoe cobbiTne MOBCEAHEBHO KU3HU
MoKasblBaeT, YTO M3y4eHne CBOUCTB COeaMHEeRMs HeMeTa 0B
BELLLeCTB ABNAETCA BaXKHbIM HE TONbKO C HayYHOW TOUKM BCTPeUatoTCs ualle Bcero?
3peHus, HO TaKXXe MMeeT NpakTMyeckoe 3HayeHne ans 3. MOeT /1 OAHO 1 TO Xe
pa3BMTUA obLiectBa. XMMua NO3BONAET HaM 1y6xe BELLECTBO OAHOBPEMEHHO
M3yumnTb BellecTBa, BCTpeYatoLmecs B Npupose, u OKa3biBaTh 1 MONE3HOE, 1
HaxoAuTb NyTN NX 3GOEKTUBHOrO NCMOAb30BaHMA. BpeAHOe BO3AeNCTBME?

V13 pasgena Bbl y3HaeTe

* AKTMBHOCTb 3n1emeHToB 17-11 rpynnbl (rpynnel VIIA) — dTopa, x10pa, 6pomMa 1 noga — ocnabesaert B
rpynne csepxy BHU3

* B nabopatopun amMmmmak noay4varoT HarpeBaHVEeM COeN aMMOHUA C CUJIbHBIMW OCHOBaHUAMM
(Lwenovamum), a B NPOMbILLIEHHOCTN — 3 a30Ta M BOAOPOAA B xo4e npouecca labepa

* [lna obecneyeHns HOPMasLHOrO PocTa PacTeHW B MOYBY BHOCAT Pa3/iMyHble BelecTBa —
yaobpeHus, KoTopble 0borallatoT eé nuTatenbHbIMU 31eMeHTaMu (a30ToMm, kaanem n ¢ochopom)

o Cepa ABNAETCA Ba>XKHbIM CblpbéM, LLIMPOKO NCNONb3yEMbIM B XUMNYECKOW NPOMBbILLNEHHOCTH;

6onblUas eé yacTb PacxoyeTcs Ha NPOU3BOACTBO CEPHOM KMCAOTbI

« Mexay >XWBbIM 1 HEXMBBIM MUPOM NMPOUCXOANT MNOCTOSHHOE MepeMELLEHME BELLECTB, COAEPXKALLMX
B CBOEM COCTaBe Yr/epog, — Tak Ha3blBaeMbIi “KpPYyroBOpoT yraieposa”

* /3BECTHAK LUIMPOKO UCMONb3YeTCsA B MPOV3BOACTBE HErallEHOM N3BECTU, LlEMEHTa U CTek/1a




Yactb I

6.1 [anoreHbl

B npoLiecce oumCcTKM NUTLEBON BOAbI B HEE
n06aBnseTcs B HEGO/bLLOM KOMYECTBE
cnevuunanbHoe BeLLecTBo. JTO BELLEeCTBO,
npuaaroLLee BOAE PE3KMI 3amnax, Aaxe

B HEBONbLUMX KOMYECTBAX YHUUTOXKAET
HakTeEPUN 1 Apyrve MUKPOOPraHNU3Mbl.

 Kakoe BewiecTBO ucnonb3yerca Ans
OUMUCTKUN BOADbI?

- Kakoe cBOWMCTBO 3TOro BeLiecTsa
obycnaBnunBaeT ero cnocob6HoOCcTb
YHUUTOXKaTb MUKPOOPraHU3MbI?

STO BeLLEeCTBO MCMONb3YeTCA TakxXe A4 + Kakune Bbl 3HaeTe ewé BelecTBa, KOTOpble
NOAJEP>KAHUA YMNCTOTbI B BacceriHax 1 Ans ux OKa3blBalOT TaKoe XKe Bo3jaencTeme?
Ae3nHbeKL M.

Knio- RENSET B 17-t0 rpynny (VIIA) Bxoaat HemeTannbl GTOp, X/10p, 6pOM,
RELLEN 3/10reHnA-NOHbI, nop v actat (At). OHu nerko BCTynaroT B peakLumio C MeTaaiaMu
<rose raNoreHOBOAOPOAbl ) C 06pa3oBaHMEM Pa3NYHbIX CONEN, MO3TOMY UX Ha3biBaOT
rasioreHamm (OT rpeyeckmx coB “ranoc” — conb, “reH” — obpasyroLni).
AcTaT AB/AeTCa PaAnNOaKTUBHbBIM 31EMEHTOM.

'8 DNeKTPOHHOEe CTPOEeHME N aKTUBHOCTb raioreHoB
Ha BHelLlHEM 31eKTPOHHOM C/oe aTOMOB BCEX raloreHoB
] HaXoAWUTCA 7 3N1eKTPOHOB, MO3TOMY 0bLLaa 31eKTpoHHasn
e dopMyna nx aTOMOB BblpaxkaeTcs Kak ns’np°. Mo3Tomy aToMbl
= rafloreHoB A5 3aBepLUeHMA CBOEro BHELLHEro 31eKTPOHHOTO
o cnoAa cTpemMATcA NpuHATL 1 anekTpoH. MNpu B3anmoaencTesmm ¢
g MeTanlamMmn Nx aToMbl MPUHUMAKOT 1 3N1eKTPOH, 06pa3ys MOH C
3apasom —1. [ocKoNbKy BHELLHME 3N1eKTPOHHbIE CIOV aTOMOB
raforeHoB MMELOT CXOAHOE CTPOEHME, XMMUYeCcke CBOMCTBA
F rafloreHoB Tak>Ke CXOXU MexXay cobon.
lanoreHbl 06nafatoT BbICOKOW peakLMOHHOW CMOCOBHOCTBIO, MPU 3TOM KX
aKTUBHOCTb ocnabeBaeT B rpynne cBepxy BHW3. OTO 0OyCNOBAEHO TEM, UTO
B rpyrnmne CBepxy BHM3 BHELUHWNA SNEKTPOHHbIV C/I0/ B aTOMe

e pacnonaraetcs BCE fasiblue OT A4pa M B HONbLUEN CTEMEHN 3KPaHUPYETCS

BHYTPEHHUMM 3NEKTPOHHbIMU cnosimu. B pesynbtate ocnabesaet
NPUTSXKEHNE 31EKTPOHOB BHELLHErO CN0A K AAPY W, KakK CNeACTBME,
3aTPYAHAETCA NPUHATME AOMONHUTENBHOTO 31EKTPOHa. Takum obpa3om, ¢
yBeNMUYEHNEM aTOMHOTO pajnyca akTUBHOCTb raJloreHOB CHUXKAETCS.
Arommsii paguyc CornacHo npaBwly OKTeTa, B MOJIeKye rajoreHa ABa aToMa COBMECTHO
T MCNONb3YHT CBOW HECMapeHHbIe 31eKTPOHbI A5 3aBePLUEHMSA BHELLHMX
ARTUENGCTE ChiKaeTeH 3NEKTPOHHbIX CIOEB. B pe3ynbTaTte Mexay ABYyMs aTOMaMu rajoreHa
BO3HMKAET OAMHapHas KoBaseHTHas cBA3b. OTCoAa CieayeT, YTo npu




Hemetannbi

OObIYHbIX YCNIOBUAX raNoreHbl CyLLECTBYHOT B BUAE [BYXaTOMHbIX MOeKy. PaccMOTpUM 3TO Ha
npumepe coeAnHeHUs AByX aTOMOB GpTopa C 06pa3zoBaHMEM Mosiekybl dTopa:

[anoreHsl
®rop F,
Xnop Cl,
bpom Br,
MOA lz

CBoWcCTBa M MNOJlyYeHMe raioreHoB

fanoreHbl — 3TO OKpaLleHHble BelecTBa. PTOp — CBETNO-XKENTbIN ras; X/10p — 3e/IeHOBaTbIN ras;
6pom — Npun 0BbIYHBIX YCIOBUAX NETyYan XNAKOCTb, 0bpa3ytoLlan napbl KpacHO-6yporo uBeTa;
nog, — KpUCTaaIMyeckoe BeLecTBO YEPHO-GMONETOBOTO LiBETa, KOTOPOE Ierko cybanmmnpyeTcs.
LLBeT ranoreHoB 06YC/IOB/IEH CTPOEHMEM MX aTOMOB U MOTNOLLEHNEM CBETA MOJIEKyNaMMU.

¥ -2

napbl 6poma napbl noga
[anoreHsl Mpu KOMHaTHOW TeMnepaType Temnepatypa kuneHwus, °C
®1op CBETNO-XENTbIV ra3 -188
Xnop 3e/1eHOBaThIV ra3 l l -35 l
bpowm KpacHo-6ypas XnAKoCTb uBet NAOTHOCTb 59 TemnepaTtypa KuneHus
Vog YEpPHO-PNONETOBbIE KPUCTaNNbI|  TEMHeeT BO3pacraeT 184 noBblLLaeTca

[anoreHbl A40BUTBI M MO3TOMY OrfnacHbI 414 >XXMBbIX OpraHN3MOB. Tak, oHuM MOTYT Nopa>aTb
AbIXaTeNbHble NMYTU, CJIN3NCTbIE T1a3 N KOXY. I"IpM pa60Te C 3TMK BeLlecTBaMn CheayeT B
obs3aTelbHOM nopaake ncnosib3oBatb CpeACTBa 3aLLUTDbI.

Kak nonyuntb xnop?

]
g MpuHagnexxHocTu: okemg mapradua(lVv) (MnOy), xnopwug Hatpusa (NaCl), kKoHLeHTpupoBaHHas cepHas
I v
= | kucnota (H2SO,), peakumoHHas Kon6a, CTekNsiHHasA BOPOHKa, CTEK/AHHbIE TPY6K, HanoHeHHas BOAOW
() 9 9
= CKNfHKa A/NF NPOMbIBaHWA, HaMONHEHHas KOHLEHTPUPOBAHHOW KMCIOTOWN CKAAHKA ANA CYLUKW,
o .
=" | ra3ocbopHUK, HarpesaTesb (CMMPTOBKA), INCT Benon bymary, 3aLnTHbIE OUKU 1 NepUaTKu.

Xop paborbi:

LWar 1. Cobepute ycTaHOBKY, Kak NOKa3aHO Ha PUCYHKE.

War 2. NomecTnTe B KONOY HEKOTOpPOE KOAMYeCcTBO cMecy, coctosalen 3 MnO, n NaCl. Vicnonb3ys
CTEKNAHHYIO BOPOHKY, OCTOPOXHO fobaBbTe B KOOy KOHLleHTpupoBaHHyto H,SO4 1 HeMHOro eé Harpewre.
HabntoganTe 3a BblgeneHNeM rasa B Xxofe peakumu.

War 3. MNMponyctuTte BbigenatoLLmecs ra3bl CHayana Yepes CKAAHKY ¢ BOAOW. Ha 3Tom 3Tane razoobpasHbii
xnopoogopog (HCl) pactBopsetca B Boge v Taknm 06pa3om yaanaerca U3 CMecw.




Yactb I

LWar 4. 3atem nponyctuTe ra3oByro
CMeCb Yepes CKAAHKY C
KOHLLEHTPUPOBaHHOW CEpPHOW
KMCNOTOM AN OCYLLKW XJa0pa.

LWar 5. Cobepute UncTbIv 1 Cyxom
ra3006pasHbI XN10p B COCYA, ANS
cbopa rasza (ra3ocbopHUK).
OnpegenvTe LBET rasa, pacCMOTpEB
cocya Ha doHe benou bymarn.

MnO,, NaC

BOZAa

O6cyauTe:
1. Kakne npusHakm peakuum Habaroganncb npu BbigeneHun rasa?
2. Kakoro uBeta ra3oo6pasHbiii x10p?
3. AnAa yero ras cHaya/la NPONYCKaroOT Yepes BOAY, a 3aTeM Yepe3 KOHLLEHTPMPOBaHHYIO CEPHYIO

Kucnory?

KOHLUEHTPUPOBaHHaA cepHaa KMCioTa

6enas bymara

KOHLIEHTPUPOBaHHas cepHas KUCaoTa Xnop

B nabopatopHbix ycnosusax HCl mnonyuarot peakunen xnopuga Hatpma ¢ cepHoun kmucaotou. [MNpwu
B3avmMogzencTeum nonyyeHHoro HCl ¢ okcngom Mn(IV) obpasyetcs ras — xaop.
MnO, + 4HCl - MnCl, + Cl, + 2H,0
Mpn B3anMOAeNCTBMM C MeTaslaMin aTOMbl FaloreHOB NMPUHMMAIOT OAMH 3NEKTPOH 1 0bpa3yroT
raNoreHuA-noHbl. B pesynbrate nony4aroTca COeAMHEHNs C MOHHbIMU CBA3SMU. Hanpumep, npu
peakLuMM B3aMMOLENCTBUSA Xene3a ¢ xJ0poM obpasyetcsa xnopug xenesa(lll) — coeanHeHme,

cocroAawee n3 noHos Fe** n CI".

. . MpoaykT =
[anoreHsl Peakums c >xenesHown BaTou BHewHnn Bna
peakumnm
Mpw nponyckaHny razoobpa3HOro Gropa Hag, XXeNesHon BaTown dTopUa TBEPAOE BELLEeCTBO
®r1op OHa BOCM/IaMeHsieTcst 6e3 Kakoro-Mbo BHELLHEro HarpeBaHus. xene3za(lll) CBET/N0-3eN1E€HOr0
2Fe + 3F, — 2FeF, (FeFs) LBeTa
Mpwn NponyckaHWM ra3o06pa3HOro x/0pa Haj HarpeTon xnopuvg TBEPAOE BELLEeCTBO
Xnop KeNe3HOW BaToOW OHa CropaeT C BOSHUKHOBEHWEM MJIaMeHW. 5 | >xene3a(lll) CBET/IO-3€/IEHOTO
2Fe + 3Cl, - 2FeCl, o (FeCls) Lpeta
(0]
Z v X
s .
Mpwn NpPonyckaHuM Napos 6poMa Haj HarpeTon XkenesHown : 6pomig TBEPAOE BELLeCTBO
Bpom BaTOW OHa ropwur, npv6| 3TOM ropeHune CONpPOBOXAAETCH ° xenesa(lll) KpacHo-6yporo
cnabbiM naameHem. 2 (FeBrs) LBeTa
2Fe + 3Br, — 2FeBr, o
- > [ai] ..
Mpwn NPOMyCcKaHUM NapoB 1OAA Haj HarpeTou XKenesHou E noana TBEpPAOE
Nog, BaTOM OHa U3/y4YaeT cNabblii KpacHbI CBET. % | xenesa(lll) BeLLecTBO

2Fe + 3l, — 2Fel,

(Fels)

YEpPHOro LBeTa
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Mpv B3aNMOAENCTBUN raNIOr€HOB C HEMETa/lIaMU UX aTOMbl MCMOb3YHOT
COBMECTHO CBOM HeCrnapeHHble 3/1eKTPOHbI 1 06pa3yroT € NX MOMOLLbIO
MOJEKY/bl C KOBaNEHTHbIMM CBA3AMU. Hanpumep, aToMbl BOAOpOAa U
XN10pa, COBMECTHO MCMO/b3yA CBOW HECMapPEHHbIe 3N1eKTPOHbI, 06pa3yroT
mMonekyny xaoposogopoga (HCI).

H, + Cl, - 2HCI

Mpwn gobaBneHnn XJOPHOW BOAbI (PacTBOpa X/0pa B BOAe) K
6ecuBeTHOMY pacTBopy bpomMuaa Kanmsa 3TOT pacTBop npuobpeTaert
opaHXeBbll LBeT. [1py 3TOM NPONCXOANT CeyroLLan peakuuns:

Cla(p-p) + 2KBr(p-p) — 2KCl(p-p) + Brap-p)

(opaHxeBbIi)

5
Q
@
2
I
a
g
X

(becuBeTHbIN)
B 3TON peakuunm xn0p BbITeCHSAET 6poM 13 bpomMuaa Kanus, To eCcTb
NPOVCXOAUT peakLma 3ameLLeHns, NnpusoasaLas k obpasosaHumio KCl n
6poma. A npu gobaBaeHn XNOPHOW BOAbI K BecLBeTHOMY pacTBOpY
noanza Kaams pactBop NpnobpertaeT KpacHO-OypbIi LiBET.

710 06yCNOBNIEHO NPOTEKAHMEM CeAYHOLLEN peaKLK:
Clao(p-p) + 2Ki(p-p) — 2KCl(p-p) + Ila(p-p)

(6ecuBeTHbIN) (kpacHo-6ypbIii)

B saHHOM cyyae B pe3ynibTaTe peakLum 3aMeLLeHns obpasyeTcs noa;

VoHbl, MetoLmnecs B pactBope Mpwn fobaBneHun xaopa Mpwn pobaBneHun 6poma Mpwn pobaBneHwn nosa
Xnopwua-monsl (Cl) N3MEHEHNIN HeT N3MEHEHUN HeT N3MEHEHNN HeT
Bpomug-noHbl (Br) BbITECHSAETCS HpOoM N3MEHEeHUM HeT M3MEHEeHWN HeT
Noauna-nonsbi (I7) BbITECHAGTCA NOZA BbITECHAETCA NOA N3MEHEHWN HeT

B peakuusx 3ameLeHns, NpoTeKaroLwmx e BelecTBO, KOTOpPOE OTAAET -

3/1IEKTPOHbI B XO4€e peakunn nian,

MeXAy raaoreHamMmun un raioreHmngamu,
ApyrumMun choBaMu, OKUCNAETCA,

raJloreH BbICTYMaeT B KAYeCTBe OKUCIUTENS.
Mpv 3TOM ranoreH OKUCAAET raloreHns- m Ha3blBaeTcs BoccTaHoBUTeiem. C e
MOH, @ cCaM NPUHMMAET OT 3TOro MoHa yBe/MUeHveM paanyca
3EKTPOH ¥ BOCCTaHaBANBAETCA 0 raforeHnA-noHa OH sierye OTAAET
COOTBETCTBYHOLLLETO raJIoreHMA-NOoHa. Br  Br 3N1eKTPOHBI. Kak cneactaue, 6
OKMCAUTENbHBIE CBOIACTBA raJloreHoB BOCCTaHOBUTE/IbHAsA CNOCOBHOCTb

ocnabeBatoT B rpynne cBepxy raforeHnA-MoHOB BO3PAacTaeT B

BHU3. “ rpynne cBepxy BHU3. 0

BoccraHoBUTE/IbHbIE
CBOWCTBA
yCUAUBaroTCA

OkuncanTenbHble
CBOWCTBa
ocnabesarot
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MpumeHMuTe NnonyueHHble 3HAHUA
[laHbl 31emMeHTbI, pacrnonoXeHHble B 17-11 rpynne nepnognyeckon tTabanubl.
a. Kak Ha3bIBatOTCA 3/1eMeHTbI 3TOW rpynnbi?
b. Xnop pearvpyet c BOAOPOAOM CO B3PbIBOM.
“"CnoBecHOe ypaBHeHME" 3TON peakum UMeeT BUA!
BOAOPOA + XJIOP — X/NIOPOBOAOPOL,
|. CocTaBbTe XMMMYeCKoe ypaBHEHWE peakuumn 1 pacctaBbTe KOIQPULMEHTBI.

. Kak Bbl AymaeTe, kak ¢TOp pearnpyet C BOAOPOAOM? HanvwwmTe “cnoBecHoe ypaBHeHWe" 3Ton
peakumu.

c. Kak 6pom pearvpyet c BogopoAoM? HanuiwmTe ypaBHeHWe 3TOWN peakLuum 1 paccTaBbTe
KO3pPULMEHTI.
d. Paccuutante uncno monen xnoposogopoga (HCl), obpasosasLueroca B pesynbrate NoOJHOrO

B3aVIMOAENCTBUA 5 rpaMMOB BOAOPOAA C U36bITKOM X/10pa.
1 18

85 [210]

Acrar |

17 [294] |

Ts

TewHeccuH

MpoBepbTe NoslyueHHble 3SHAHUA

1. Kakoro uBeTa ranoreHbl?

2. O6bACHMTE, KakK 1 MOYeMy M3MEHAETCA aKTUBHOCTb raioreHoB B rpynne. ObnagatoT v aHaAorMyYHbIMM
CBOMWCTBaMM 3n1eMeHTbI |A rpynnbi?

3. Kakoe cxoacTBO HabatogaeTcs y NpoayKToB, 06pasyroLMxcs No peakLmmn B3auMOAEeNCTBUA raoreHoB
C >kenesHoun Baton? Kakon Tmn CBA3N NPUCYTCTBYET B 3TUX NPOAYKTax?

4. Kak 6bl Bbl O6BACHWUAN BbICOKYH XMMUYECKYH aKTUBHOCTb raforeHoB?




6.2 Bogopoga, a3ot n ammumak

YenoBek, NOTEPABLUNIA CO3HAHME, MOXET OUHYTbCA Yepe3 HECKObKNX CEKYHZ,
nocne BAbIXaHNA NAPOB XMAKOCTU C YUpe3BbIYaNHO pe3kMM 3anaxoM. 3BecTHo,
YTO 3Ta XMAKOCTb NPeACTaBAseT COOOMN BOAHbIN pacTBOP HEKOETO rasa u

NpoAaéTcs B anTekax Noj HazBaHMeM "HallaTblPHbIA CiMpT".

Hemetannbi

» Kak Bbl AymaeTe, KaKuM BelLeCTBOM ABNAETCA ra3, BXOAALWMIA B COCTaB HallaTbIpHOTo cnupra?
« Mo kakoW NpUUMNHe 3TO BELeCTBO UCMNO/Ib3YIOT A/1A NPUBEAEHNA B UyBCTBO Ye/I0BEKa, NoTepsaBLUero

CcO3HaHue?

» [lnA KaKkMX ellé uesneil NCNo/ib3yeTcs 3TO BELEeCTBO B MPOMbILI/IEHHOCTU U B 6biTy?

Bogopoz
Bogopoga (H,) — cambivi nérknin cpean Bcex anemeHToB. Beuay Toro,
YTO BOZOPOA, — OYEHb NETKUI ra3, ero NpakTnyeckn HeT B aTMochepe
3em/n: OH MOCTEMNEeHHO paccenBaeTca 13 atMocdepbl B KOCMOC.
Bopopos — camblli pacnpoCTpaHEHHbI 31eMEHT B KOCMOCe. BHyTpu
ConHua aToMbl BOAOPOZAa, COeANHAAC, 0Opa3ytoT aToMbl renuns. B
3TOM NpoLecce BbIAENAETCA OTPOMHOE KONMYECTBO 3HEPIUM, KOTOpast
n3ny4vaerca Ha 3emto B BUAe Tensa u ceeta. Vznyuaemas ConHuem
3Heprus ABASETCA [NaBHbIM YCI0BMEM CYLLECTBOBAHWNS XW3HM Ha
3emne. CnegoBaTtenbHO, XM3Hb 63 Bogopoaa HEBO3MOXHaA.
B nabopatopunmn Bogopos 06bIUHO MONyYatoT peakLmen
B3aNMOZENCTBMA METaNIOB, CTOALLMX B PAAY aKTUBHOCTU METaN/0B
[0 BOAOPOZAa, C pa3baBieHHbIMU KMcaoTaMu. [ns 3Toro valle BCero
MCMONb3YOT METANINYECKMN LIMHK 1 pa3baB/ieHHbIN pacTBOP CEPHOM
KNCNoThbl. PeakLma NpoBOAUTCA C MCMOIb30BaHMEM CreLanbHbIX
NprMBOPOB 1 BblpaXkaeTCs CIEAYHO UM YpaBHEHNEM:

Zn(tB) + HySO4(p-p) — ZNnSO4(p-p) + Ha(N)T
B pe3ynbrate peakumm BblgensaeTcs BOAOPOZA, KOTOPbIA COBMpaloT,
NCMoAb3ys MeToAblI CObMPaHNS ra3os.
» Bogopoga — ras, kotopbIv nerye Bo3gyxa npumepHo B 14,5 pas.
« MockonbKy 370 ra3 6e3 LBeTa ¥ 3anaxa, OH He BOCMPUHUMAETCSA
OopraHamu 4yBCTB.

« BcTynaet B peakLmto ¢ KUCI0POAOM ¢ 0bpazoBaHmeM Bogpl. Mpw
BOCM/IAMEHEHUN CMECU KUCIOPOAA C BOAOPOAOM MPOVCXOAUT B3PbIB,

cnefoBaTesibHO, 3Ta peakumnAa ConpoBOXA4aeTCA BblAENEHNEM

60}1bLUOFO KoOnan4yecTtBa 3Heprvw|:
2H,(r) + O,(r) 5 2H,0()

(S8 BOZOPOJ, a30T, aMMMaKk,
BELLAl OOpaTnMas peakuus,
CJioBa
NPOV3BOACTBO amMMMaKka,
npouecc fabepa

Jntnin (Li)
Kannn (K)
Kanbuwnin (Ca)
Hatpuin (Na)

MarHwuii (Mg) AKTREROCTL
AntoMmuHni (Al) yen/ggreTe
LlnHk (Zn)
Xenezo (Fe)

MeTabl,
CeuHew (Pb) pacnonoXeHHble
Bogopog (H.) B pAZY aKTUBHOCTU
Mezab (Cu) BbILLE BOAOPOA,

BbITECHAKOT BOAOPOL
N3 KUCAoT

Cepebpo (Ag)
3onoto (Au)

ras
BOAOPOS

€pHasa Kncaota
e —

=

pasbaBneHHas

)

1
I
LIMHK BOJ4a

MonyyeHune BogopoAa B 1abopatopum
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Bnarosapsa 3ToMy CBOMCTBY BOAOPOZ TakXe MCMOb3yeTcs B KayecTBe TOMAMBa
ANA KOCMUYECKMX PakeT. ITa Xe peakuma npoTekaeT U B BOAOPOAHbIX
TOM/IMBHbIX 3/1EMEHTaX, O4HAKO B 3TOM C/yyae ropeHne HemoCcpeaCcTBEHHO He
HabtofaeTcs, a BbiAENAOWAAca 3Heprua npeobpasyerca 1 NoayyaeTcs B Buae
3N1IEKTPUYECKOW SHEPTUW.
» Bogopopa — 6onee akTMBHbIV 31€MEHT, YeM Meapb. [103TOMy OH OTHUMMaeT
kncnopog y okcnga meau(ll) ¢ obpasoBaHvem MeTananyeckon meau. B astom
npouecce okena mean(ll) BocctaHaBiMBaeTCs, a BOAOPOL, OKUCNAETCA:

CuO(TB) + Ha(r) =5 Cu(ts) + H,0(k)
JTa peakLi A yKa3blBaeT Ha BOCCTAHOBUTE/IbHblE CBOMCTBA BOAOPOJAA.

A3oT
A3or (N,) — 370 ra3 6e3 uBeTa 1 3anaxa, MasopacTBOPMM B BOAE, COCTaBAAeT
N, . okono 78% obbéma Bo3ayxa. lNpn BAOXe YenoBek BAbIXaeT a30T, BXOAALLMMN B
.‘ COCTaB BO3/yXa, M BblAbIXaeT ero 6e3 Kaknx-mbo XMMUYECKMX N3MEHEHNNA.
N=N Hapsaay c 3Tum a30T (B cocTaBe CoeMHEHNI) Tak>ke NOCTyrnaeT B OpraHmn3m
yesioBeKa C nuien. A30T BXOAMT B COCTaB HeNKOB, COAEPIKALLMXCA B MULLLE, U
Urpaet BaXKHYrO pPOb B MOCTPOEHUN MbILLL, KOCTERN, KOXW, BONOC, KPOBU U APYTMX
TKaHeun opraHu3ma. MNpumepHo 3% macchl Tela YesioBeka NPUXOANTCA Ha JOHO a3oTa.
* B cpaBHEHMM C KNCIOPOAOM a30T — Ype3BblYaNHO MAacCMBHbIW ra3. ITO CBA3AHO C
Ha/JiMumMem Mexay aToMamu a3oTa B ero MoJsiekyse NpoYHon TponHon ceasn (N=N).
* A30T Npu 0CobbIX YCNOBUAX pearnpyeT ¢ BOLOPOAOM, 0bpasya ammmak. B atunx xe
YCNOBUAX MPOVCXOAUT N pa3NoXeHne aMMmnaKka, To eCTb peakumsa nporekaer
OZHOBPEMEHHO Kak B NpsMOM (0bpa3yeTca ammumak), Tak 1 B obpaTtHOM (aMMmak
pasnaraeTcs) HanpasaeHuU. Takme peakLmm Ha3biBatoTCA 0OpaTUMbIMK peakumnamu, B
obpaTMbIX peakLMax BMECTO — MCMONb3yeTca 3HaK —— .
Na(r) + 3Ha() =2 2NH; (1)
Ob6pasytoLleecs BelweCcTBO MMeeT 60/bLIOe 3HaYeHne AN NPOMbILLAeHHOCTU. OHO
NCMONb3yeTCs B Ka4eCTBe CbiPbs MPW NPON3BOACTBE a30THOM KMCAOTbI U Pa3NNYHbIX
a30THbIX yA06peHuni.
* Mpw BbICOKMNX TemnepaTypax a3oT BCTYMaeT B peakLuio B3aMMOAeNCTBUSA C
Kncnopogom, obpasys razoobpasHble oKcuabl azota (MoHookcua azota — NO u
avokeng azota — NOy). T peakLmm NPONCXOAAT U B MPUPOAE Npu paspase MOJTHUY, a
Tak>XXe NPOoTeKaroT B aBTOMOOUNbHbIX ABUTaTENAX U Ha TEMIOBbIX 31EKTPOCTaHLMAX.
Ob6pasyrowminca NO, pearnpys ¢ KNCNOPOAOM BO3Ayxa, NMPeBpaLLaeTcs B ANOKCUZ,
a3ora. [luokcumy a3ota OTHOCUTCA K KMCNOTHbIM OKCUAaM, Bbl3blBaeT 3arpA3HeHne
atmocdepbl 1 cnocobCTBYeT BbiMafeHWO0 KMCIOTHbIX AOXAEN.
N(r) + Oz(r) = 2NO(r)
2NO(r) + O,(r) — 2NOy(r)




Hemetannbi

AMMMak

Ammunak (NH,) npeactaBnset coboun becuBeTHbIN ras. AMMmak — 3To
coefvHeHune, nmeroLee 0Ccobyto BaXKHOCTb A1 MPOMBILLNEHHOCTU U
CeNbCKOro X038MCTBa. B NpoMbILLIEHHOCTY aMMMaK NoayyaroT
peakLyen B3auMOAEeNCTBMA a30Ta C BOAOPOAOM. ITOT NpoLiecc
OCYLLLeCTBAAETCA NPW BbICOKMX TEMMNEPATYPE U AABNEHNM U LUIMPOKO
NPUMEHSETCA B XMMNYECKOMW MPOMbILLIEHHOCTW.

B nabopatopmn ammMmnak noayyaroT HarpeBaHMeM Coaenl aMMOHMA C
CUNIbHBIMU OCHOBaHMAMMU (Lwenovamu). [pn 3TOM CUIbHOE OCHOBaHWe
BbITECHSAET aMMMaK U3 COeANHEHMS aMMOHMSA B BMAE ra3a. K

npuMepy, NPV HarpeBaHUM XJ0puaa aMMOHMA C TMAPOKCUAOM
KanbLMa BblAenseTca ra3oobpasHbii aMMuak:

t
2NH,Cl.,, + Ca(OH),, — CaCl,,,, + 2H,O,, + 2NH,,
JTa peakuus WNPOKO NCMONb3YETCA AA ONpeAeseHNs COeUHEHW
aMMoHMA. Ecam npu HarpeBaHMM HEM3BECTHOTO BeLLECTBA C

CNJIbHbIM OCHOBaHWEM BbIAENAETCA ra3oo6pa3Hb|17| aMMuMak, 31O
O3Ha4aeT, YTO B COCTaB BeLWeCTBa BXOANT MOH aMMOHMUWA.

TB) ras)

Kak nonyuntb ammmnak?

MpuHagnexxHoctu: xnopug ammonma (NH4Cl), ruapokena kanbuma (Ca(OH),), okema kanbuus,
npobupka nam Hebonbluaa Konba, cTekNaHHas Tpybka, pe3nHoBas Tpybka Ans OTBOAA rasa, KpacHas
nakmycoBas bymara, pacTBOp X/10pOBOZOPOAA, HarpeBaTe b, WTaTUB, Nanku.

Xop, pa6orbi:

War 1. Cobepute Nnpnbop, Kak NoKasaHO Ha PUCYHKE, MOMECTMB B MPOOMPKY HEKOTOPOE KOANYECTBO
CMecCu X10punaa aMMOHMA C TUAPOKCUAOM KanbLA.

[esaTenbHOCTb

LWar 2. HauHUTe C OCTOPOXHOCTbIO HarpeBaTb NPO6UPKY XNI0PWA aMMOHUA 1

v rMapokKcna Kaabumsa
1 HabaroganTe 3a BblgeseHUEM ra3a. |} TMAPOKCAA kanbly
aMMuMaK

LWar 3. MNponyckas BblAeNAOWMINCa ras yepes Tpyobky ¢
OKCWAOM Ka/bLs, NepeBeamnTe ero B Apyryto npobupky (uam
MHOW COCyA) 1 onpeennTe CBOMCTBA 3TOrO rasa.

= 7

LWar 4. CMouunTe KpacHyto N1akMyCOBYrO Bymary 1 nogepxure
€€ HaZ BblAeNAoWwmMMCca ra3omM, OTMeTbTe Nponcxoasallee
M3MeHeHVe LBeTa.

0
=
(]
=
©
o
]
o
=
©
I

LWar 5. NMposepbTe, 0bpasyetca v 6enbii fbiM Npu
BO3/€eMCTBUM Ha ra3 NapoB XJIOPOBOAOPOAA.

l

O6cyaure:

1. Kakoi4 ra3 Bbigensnca npu HarpeBaHMM Npo6upku?

2. Kakoe nsmeHeHue npousoLwsio ¢ KpacHOM lakmycoBoi 6ymaron?

3. O uém cBuaerennbcTByeT obpasoBaHme 6enoro AbiMa Npu B3aMMOAECTBUM Fa3a C XJI0POBOAOPOAOM?
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B konbe HaxoauTtcs
razoo6pasHbIi aMMuaK.
AmMMMaK BbICTPO pacTBopseTcs
B MEPBbIX Karnsx BOAbI,
JAOCTUTLLIMX Bepxa TPYOKM.

B pesynbTate BHYTPU KONGbI
CHWXKaeTCA JaB/ieHre 1 Boja
YCTPeMAAeTCs BBEPX, 3aMO/HAsA
Konby B BuAe hoHTaHa.

3aBofb! MO NPOU3BOACTBY
aMMWMaKa YacTo CTPOAT PAAOM C
HedTenepepabaTbiBatOLLVIMM
33aBOJaMK, UTODbI UMETb
BO3MOXHOCTb MCM0/b30BaTh
BOZOPOZ, NPOV3BEAEHHbIV B
npouecce nepepabotkm HedTu.

* AMMMaK — 370 HecLBeTHbIV ra3 C pe3KnM yayLuatoLmM 3anaxom. [Jaxe
B HEOONbLUMX KOIMYECTBAX €ro 3amnax JIerko oLwyTUM.
* MNpwv peakumn B3aMMOAENCTBMA aMMMaKka C XJI0POBOAOPOAOM
noseasetcs 6enbin AbiM. O6pasyrOLLMIACA AbIM COCTOUT U3 Me/IbYanLLNX
YyacTuL, TBEPAOTrO XJ10pnAa aMMOHUA:
NH;(r) + HCI(r) — NH4Cl(tB)

JTa peakuma NCNob3yeTca Kak KauyecTBeHHas peakuma ans
onpegeneHusa ra3oobpa3HOro aMmmaka.
* [MockoNbKy aMMMaK OUYeHb XOPOLLO PacTBOPAETCA B BOAE, €ro 06bEM
6bICTPO YMEeHbLLIAeTCa — B pe3yabTaTe BO3HUKAET 3PPekT “doHTaHumKa".
» PactBOp aMMumaka B BOZe MMEET LLEeJIOYHOWN XapaKTep 1 OKpalumMBaeT
KpacHYO 1aKMyCOBYHO Bymary B CMHWI LiBeT. ITO ABJeHNe 06yC/lOBNEHO
obpa3zoBaHveM B pacTBOpe rMApPOKCUA-NOHOB.
 brarogaps cBOMM OCHOBHbIM CBOMCTBaM aMMUaK, pearmpys c
Kncnotamu, obpasyet conn. Hanpumep, peakumsa B3anMoaencTems
aMMuaka € a30THOW KMCIOTOW NPUBOAMUT K 06pa3oBaHMIO HUTpaTa
aMMOHMSA:

NH3(p-p) + HNO3(p-p) — NH4NO;(p-p)

Mpoun3BOACTBO aMMMaka B MPOMbILWIEHHOCTH (Npouecc Mabepa)

BBuay TOro, Uto aMmmak ABAAETCA OCHOBHbIM CbIPbEM ANA
NPOV3BOACTBA YA0OPEHM, Er0 OTHOCAT K Ba>KHENLLUMM XMMUYECKUM
BelLecTBaM, a CHabXeHre NPoA0BO/ILCTBMEM HaCeEHUA B MUPOBbIX
MacliTabax TeCHO CBA3aHO C ero UCMNoib30BaHNEM.

A30T 1 BOAOPOA, NCMOJIb3yeMble A1 MPOU3BOACTBa aMMMaKka, Noayyaror
B pe3y/bTaTe NpoLLecCcoB, OMUCAHHbIX HUXKE:

Asort
Bo3ayx coctouT npumMepHoO Ha 78% (06.) n3 azota 1 Ha 21% (06.) — kncnopoga.
Ana BbijeneHVs a3oTa U3 BO3Ayxa MPOBOAAT peakuuio B3aUMOAEeNCTBUA
KMcnopoga BO3jyXxa C BOAOPOAOM, B XOAe KOTOPOW KNUCNOPOA PacxoAyeTcs
MOJHOCTbHO:
2H,(r) + O,(r) = 2H,0(x)

Mocne 3aBeplueHNs peakuuUu B BO3Jyxe OCTAlOTCS B OCHOBHOM a3oT M B
Heb0/IbLLIOM KOIMYEeCTBE ApYrue rasbl.

Bogopogp,
Bogopos 4acto mony4yaroT KaTasMTMUYEeCKOW peakumen npupoaHOro rasa
(MeTaHa) C BOAAHbLIM MapoOM:
CH,(r) + 2H,0(r) — COL(r) + 4H,(r)
Ero TakXe MOXHO MOAy4uTb MYTEM KaTaMTUUYECKOrO Pa3NoXeHusa paja
BeLecTB, noay4vaembix n3 Hedtu (K npumepy, ataHa C,H,). Hanpuwmep:

C.Hq(r) = CH, (1) + Hy(r)
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CuHTE3 amMmMaka 13 a3oTa u BOAOpPO4a NponcxoanT no CJ'IG,CWI'OLLI,GVI cXewme:

Hacoc

2
Komnpeccop
(ycTpOWCTBO AN CKaTns
rasos)

cnoun
KaTanusatopa
2
KoHBepTepHbIi
peakTop

ZAaBneHune

200 aTtm,
Temnepatypa
450°C

i
la3bl cMelvBatoTCA
1 oumLatoTcs

Hacoc N, H, u NH,

4,
XonoannbHUK

Knaknii ammmnak

5.
Pe3epsyapebl
ANA XpaHeHns

1. Cmecb a30Ta 1 BOAOPOAA OYULLIAIOT OT
3arpA3HAOLLMX BeLLLeCTB, KOTOpble MOTyT B
JanbHeNLeM CHU3UTbL 3bbEKTUBHOCTb peakLunm
CUHTEe3a. JTa CTaAMA BaXkHa AN1A 3aLUUTHI
KaTanmzaTtopa.
2. OunuieHHas rasoBas CMeCb CKMMAETCs C
NoMoOLLb0 KoMMnpeccopa. [laBneHne rasa nostanHo
noaHumaetca n aosoantca go 200 atm. Bbicokoe
JaBneHve cnocobcTByeT 06pa3oBaHNIO aMMuUaka.
3. Ckatas razoBas CMeCb NoCTyrnaeT B
KOHBEPTEPHBIA peakTop CO C0AMMU KeNe3HOoro
KaTanmzaTtopa, rae TeMnepaTypa noBbILLAETCS
npumMepHo go 450 °C. B aTnx ycnoBuax npoTekaeT
obpaTrMbIi NpoLiecc:

N,(r) + 3H,(r) == 2NH,(r)
4. Cmechb, BbIXOAALLAA U3 peakTopa, COAEPXKNT OKONO
15% ammuaka. OTa CMeCb OXJaXKAaeTcs, B
pe3ynbrate Yero aMMmak KOHAeHCMpyeTcs.
HenpopearvnpoBaBLuve a3oT 1 BOJOPOA
BO3BpPAaLLatOTCA B peakTop AJ/1f MOBTOPHOro
pearnpoBaHus. 3Tanbl 3 1 4 NOBTOPAOTCA
HenpepbIBHO.
5. MonyyeHHbI aMMuraK HanpaBAseTcs B
pe3epByapbl N XPaHUTCSA B CKMXKEHHOM BUAE NMOZA
JaBeHVeM.

Peakums cvHTE3a aMMMaka 13 a3oTa U BOZOPOAa (NpsMas peakums), ABASETC IK30TEPMUNYECKOM
peakLuel, peakLms pa3noxeHns aMMmaka (obpatHas peakLms), — SHA0TEPMUYECKON. [ockoabKy
peakLus sBASeTC 06paTUMON, a30T U BOLOPOZ HUKOTAA He

BCTYMakOT B PeaKLMI0 NMONHOCTLIO, BCIEACTBME YErO BbIXOA
ammumaka HeBennk. OfHaKO BbIXOZ MPOAYKTa MOXHO
YBENUNTb, U3MEHMB YCNOBUA peakumn. Ha rpaduke
nokasaHa 3aBUCMMOCTb BbIXOAa aMMMaKa OT TemrepaTtypbl
N faBAEHWA.

Kak cnegyet n3 rpaduka, MakCvManbHbIM BbIXOZA aMMMUaka

pocturaetca npu temnepatype 350°C v gaBneHnn 400
atmocdep (touka X). OgHako npouecc labepa
nposogutca npu Temnepatype 450°C n gasneHmn 200
atMocdep (Touka Y). 310 cBA3aHO ¢ TeM, yTto npm 350°C
peakuua B 3TOM npoLecce UAET KpalHe MeANeHHO, a
TemnepaTtypa 450°C co3gaéT ycnosua Ana NnpoTekaHns
peakuunn C npuemsemMon ckopocTbto. C Apyron CTOPOHbI,
pasneHne 400 atmocdep TpebyeT OUeHb MOLLHbIX

70
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g / / /453°c
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HacocoB, 0CO60 NPOYHbIX TPY6 1 pe3epByapoB, a Takxe
60bLIOro KONMYeCTBa NEKTPO3IHePrmn. B To Xxe Bpema aaBneHne
200 aTmocdep 3HaunTensHO 6e3onacHee 1 3KOHOMUYHee. B nTore,
HeCMOTPS Ha TO YTO NpW BbIOpaHHbIX A4/1A NpoLecca B peaktope
YCNOBUAX BbIXOZ aMMMWaKa HEBbICOK, MPOU3BOANTENbHOCTb MOXHO
3HaUNTEIbHO YBE/IMYMBATL 3@ CYET CO34aHMA HEMPEPBLIBHOTO
LMKAMYECKOro npoLiecca.

MpumeHnuTe nonyueHHblie 3HaAHUA
1. B nabopatopunum BOAOPOA MOXHO MONYUYNTb B3aMMOZAENCTBUEM LIMHKA C pa3baBiieHHON CEpPHOW KUCIOTOW.
Wcnonb3ys pas akTMBHOCTV METANNIOB, MPEeANOXMTE ApYrne MeTal/bl U KUCAOTY A5 MOAYYeHUs BOAOPOAa.

2. B npouecce labepa a3ot 1 Bogopos npespatatotca B ammnak: N,(ras) + 3H,(ra3) 2 2NH,(ras).

[laHa aHepreTnyeckas gmnarpaMmMa 3Ton peakLumu:

DHeprus

NH,

Xog peakumu

a. Uto xapaktepusyeT fjaHHasa guarpaMmma’?

b. Mouemy Nnpn Npon3BOACTBE aMMMaka He MPUMeHSAIOT 6osiee BbICOKME TemnepaTypbl?

c. Mouemy npu NPon3BOACTBE aMMMaka He MPUMeHSAOT Hosiee BbICOKOe AaBaeHue?

d. Kakow kaTtannsatop ncnosb3yetca B npouecce fabepa? Kakoe BavsHME OKa3biBaeT 3TOT KaTaansatop
Ha BbIXOJ aMMMnaka?

e. Kakoe BnvsHMe oka3biBaeT KaTaan3aTop Ha TeYeHne peakumm?

1. AMMMaK noay4aroT n3 a3oTta 1 BOAOPOAA.
a. Kak nonyuatot a3ot n Bogopoa?
b. Kak Ha3bIBaeTcs npouecc noayvyeHna ammmnaka?
C. HanvwunTte ypaBHeHMe peakuuu.
2. HanvwwuTe ypaBHeHMe peakLun B3auMOAENCTBUA TMAPOKCUAA HAaTPUA C CybPaTOM aMMOHUS.
3. Bogopog B3anmogenctayeT ¢ okcuaom meau(ll). MoyeMy BO3IMOXHO NpoTeKaHWe 3Ton peakumm?
K kakomy TMny peakumii OHa OTHOCUTCA?
4. CKONbKO rpaMMOB aMMMaKa Nnosy4mTca Npy B3anmogencrenm 3 moab asota ¢ 10 monb BOAoposaa,

ecnu BbIxoA npoaykTa cocraBaset 60%?
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6.3 Yp06peHus

[Ba pepMepa caxatoT U BO3AEeNbIBAOT OAHY U Ty Xe KyAbTypy B OAHOW
KJMMaTUYecKon 30He. Ha yyacTke ogHOro pepmMepa BblipacTatoT U
XOPOLLUO Pa3BMBAOTCA BbICOKME HacaXAeHMsA TEMHO-3eN1EHOrO LBeTa.
PacTeHuMs Ha yyacTke BTOporo depmepa pa3BumBatoTcs c1abo, a MMCTbs
Ha HUX UMetoT 61eJHO-3e1EHbI OTTEHOK.

+ Kak Bbl AymaeTe, UTo MOXXeT 6bITb MPUUMHON pa3IMumi, HabarogaeMbiX B pa3BUTUN pacTeHUn?
« Kakue BewjecrBa g0/HKHbI MPUCYTCTBOBaThb B NO4Be A4Jisl HOPMa/JIbHOrO pPa3BUTUA PacTeHUNA?
» Kak MO)XHO yBeIMUUTb KOIMUECTBO ITUX BeLLeCTB B nousBe?

yaobpeHwne, opraHnyeckoe yaobpeHune, cMHTeTMYeckoe
SE-LEN y06peHne, a3oTHoe yaobpeHune, pochopHoe yaobpeHue,
S KanuiiHoe yno6peHie, NuTaTeNbHas LeHHOCTb yA06peHus

[ns noafsepKaHWs XU3HW U Pa3BUTUA pacTeHNAM HEOBXOAMMbI ANOKCUA, YTNepoaa, CBET 1 Boga. Kpome
TOro, AN HOPMaNbHOMO POCTa PacTeHMsA JO/IXKHbI MOMIOLLLATh U3 MOYBbI Pa3INYHbIE XUMUYECKME
3/IEMEHTbI. ITU 3/IEMEHTbI Ha3bIBAOTCA NUTaTeNbHbLIMU 31eMeHTamMn. Cpesy NuTaTesIbHbIX 3/1EMEHTOB
Hanbonee BaXKHbIMU 31EMEHTaMU ABAAIOTCS a30T, kaauii 1 ¢pocdop.

A30T HEOHXOAUM pPaCcTEHNAM MOCTOAHHO Kanuii perynnpyet 6enkoBblii 06MeH B pacTeHusX. ®ocdop yckopsaeT dopmmpoBaHmne
ANna CMHTe3a xnopoq)vmna 1 6enKkos. PacteHus, nosy4varowime 4oCTatovHOe KONNYEeCTBO KOpHeBOI;I CncTembl paCTeHMI;I.
PacteHus, nonyyatolime AOCTaTOYHOE KOIMYECTBO  Kanus, 6osee BbIHOCAMUBbI U YCTOMUMBDI K [ocTtatouHoe konnyectso pochopa
a30Ta, pacTyTt 6bICTpee, a X n"ncTbAa npmo6peTar0T 60ﬂe3HﬂM, BpeguTenam u He6}]aFOI'IpI/IHTHbIM noBbllLaeT 06LIJ.VII7I YpOBEHb pa3BUTUA
HaCbILLJ,eHHbIVI 3eNEHbIN LiBeT. BHELUHUM d)aKTOpaM, a Ka4yecTBO noJjsy4eHHoro ¢ paCTeHI/II‘/ll 1 obecneumsaet

HUX ypoXkas BblLLE. CBOEBpeMeHHOe CO3peBaHve ypoxas.
YnobpeHus

Mpw BbipalLMBaHNN CEIbCKOXO3ANCTBEHHbIX KYAbTYp pacTeHUs YCBaMUBarOT U3 MOYBbI Pa3/ivyHble
nuTaTeNbHble BelecTBa. B npoLecce pa3BuTmsa pacTeHUN pacxoayeTcs Kakas-To YacTb a30Ta,
docdopa, kanvsa 1 Apyrux MMHepaabHbIX SNEMEHTOB, CoAep>Kallmxca B nouse. HecMoTps Ha To, UTo
HekoTopas YacTb NUTaTebHbIX BELLECTB BOCCTAHABANBAETCS €CTECTBEHHbIM NYTEM, AUTENbHOE U
nocnegoBaTtesibHOE Ky/NbTUBUPOBAHME KyAbTyp Ha OAHOM M TOM Xe y4acTKe NpuBOAUT K
NOCTeNeHHOMY YMeHbLUEHWIO B MOYBE KOJIMYECTBa NUTaTEIbHbIX 31€MEHTOB. B pe3yabtate
3amMe/fIeHHOe Pa3BUTNE PACTEHNIA MPUBOANUT K HU3KOM YpOxKanHOCTW. [To3TOMy Ans noaaepaHus 1
MOBbIEHWS MI0LOPOANS NOYUBbI Ha MOAS BHOCATCA yA0OpeHMS.
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MpupoaHble yaobpeHns

HaBO3
Topd

-

CuHTeTMYeCKMe ya0bpeHus

HUTpaT ammoHua — NH,NO,
cynbdat ammoHusa — (NH,),SO,
optopocdar ammoHma — (NH,),PO,
HuTpaT Kaams — KNO,

Ypo6peHue — 370 BeLLeCTBO, JobaBasieMoe B MOYBY As
oboraueHns eé nuTaTeNbHbIMK BeLecTBaMM 1 obecnevyeHus
HOPMa/IbHOTO POCTa PacTEHUN.

YpobpeHua genatcs Ha fBe OCHOBHbIE rPyMmbl: MPUPOAHDbIE
(opraHuueckmne) yanobpeHus 1 cuHTeTUUEcKue (MUHepasibHble)
yao6peHus. K npvpogHbiM yao06peHnsM OTHOCATCA HaBO3
XWBOTHbIX 1 TOp®. Takne yaobpeHus ynyyLlaroT CTPOEHME NOYBbI U
oborawatoT e€ nuTateNbHbIMM BeLLeCTBaMM.

CuHTeTMyeckme yaobpeHusa Npon3BOAATCA Ha 3aBOAAX U cogepkar
B CBOEM cocTaBe a30T, docdop, Kanmn n gpyrue snemMeHTbl. B
KauyecTBe CUHTETUYECKMX YA0OPEeHN NCMONb3YHOTCA Pa3NnNyHble
BellecTBa. Bbibop 414 ncnosb3oBaHMA TOro UAN MHOTO ya0bpeHus
3aBMCUT OT TOrO, KaK pacTeHNs YCBaMBatoOT U3 MOYBbI JaHHbIN
anemMeHT. Hanpumep, a3oT B NOYBe HaXOAUTCA B OCHOBHOM B
COCTaBe PasNNYHbIX a30TCOAEPXKALLNX COEAMHEHWI, HO, KaK
NpaBunIO, PaCTEHNA HEMOCPEACTBEHHO N3 3TUX COEANHEHUI a30T He
NOrNOLAOT, @ yCBaMBatoT ero yacto B popme Hutpat-noHa (NO3 )
n noHa ammoHms (NH3 ). Mo3TomMy 3auacTyto B KauecTBe a30THbIX
YA0OpPEeHNN NCNONb3YHOTCA HEKOTOPbIE COIM @aMMOHUS 1N COMU
a30THOW KNCAOTbI.

B NpOMBILINEHHOCTM HUTPAT aMMOHMA MOAYYatoT peakLmen
B3aVMMOZENCTBUSA aMMMaka C a30THOW KMCIOTOW, a cynbdat
aMMOHMA — peakuen B3anMoAenCcTBMS aMMmaka C CEpPHOM
KWCNOTOMW.
NH;(p-p) + HNO3(p-p) — NH4NO;(p-p)
2NH3(p-p) + HaSO4(p-p) — (NH4)2SO4(p-p)

Pacuét cogeprkaHua (B npoLeHTax) a3oTta, pocdhopa n kanma

B YA00pEHMAX

[na BbipaxkeHusa koanyectsa asoTa, pocpopa v Kanms B
YAOOpPEeHNAX NCnonb3yeTcsa cojep>kaHve (B MPOLLeHTax) B HUX 3TUX
nuTaTesibHbIX 31emMeHTOoB. [laHHasa BennYmMHa Ha3blBaeTCA
MaccoBOM1 A0/1e/1 MUTaTe/IbHOTO 3JIEMEHTa B yA06peHuax, niv
nUTaTe/IbHOM LLeHHOCTbIO ya06peHuna. CornacHo NpuvHATOMY B
Ce/IbCKOM XO3fMCTBE NPaBWy COofep>KaHve dNeMeHTa B yaobpeHum
paccunTbIBaeTCA:

v CopepxkaHue a3oTa — no anemeHty asoty (N),

v CopepxaHue docdopa — no neHtaokemay andocdopa (P,0,),
v CosepkaHue kanus — no okenay kanua (K,0).
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A30THble ya0bpeHus _ dochopHble yaobpeHus

MutaTenbHas LeHHoctb NH,NO,:  MutatenbHas LeHHocTb K.SO,: [MutatenbHas ueHHoctb Ca,(PO,),:

AN _ MKO) _ MPO)
W= oy 100 W = Ficsoy 100 W = Fcapoy, 190
— 14 -2 . — O, — % . ~ [0) = & . ~ [o)
w="22 100 = 35% w =2 100 ~ 54% w=12.100 ~ 46%

HeraTvBHbIE CTOPOHbI yA06PEHWMI

YpobpeHns nrpatoT 3HaUnTENbHYHO POJb B ObecrneyeHnn HaceneHns niaaHeTbl
npogoBoibcTBMEM. Vicnonb3oBaHve yaobpeHunii No3BOASET NOAyYaTb 60AbLUEe YpoXKas
npw KyNbTUBMPOBaHWN pacTeHui. Ecan He ncnosnb3osatb ya00bpeHns, cTaHeT CloXHee
NPOV3BOAMUTb AOCTAaTOUYHO NPOAOBOLCTBUA AN MPOXKMBAIOLLLETO B MUPE HaceneHus.
OgHako, Hapsay C MOAb30W, yaobpeHMa TakXKe XapakTepusyroTca 1 onpeaeneHHbIM
HeraTMBHbIM BO34elrcTBMEM. Hanpumep, yaobpeHns MoryT CMbIBaTbCA C Moaeu
AOX/EeBOV BOJOW B Pekn 1 03epa. ITO MPUBOAUT K BbICTPOMY POCTY BOAOPOCaEN B
Boge. Korga Bogopocan otMmpatot, baktepum HauMHaroT UX pasnaratb, UCMONb3YA ANA
3TOro pPacTBOPEHHBIN B BOAE KNCNOPOA. B pesynbTtate B BoZe ymeHbLIaeTcs
KOJIMYECTBO KNCI0POAa W, Kak CeAcTBMe, pbiba 3aabixaeTcs U rmbHeT (“3amop pbibbl”).
Mano Toro, HTPaT-MOHbI MOTYT MHOTAA U3 yA06peHn Nonajate B MUTLEBYHO BOAY.
Koraa ntoan notpebnstoT Takyro BOAy, HATPaTbl B X OpraHn3Me, NpeBpaLlLasnch B
HUTPWUTbI, OKUCAAIOT reMOrN0bVH, UTO NPENATCTBYET NepeHOoCy Kucaopoga. Takas
cuTyauma ocobeHHo onacHa Ans getei. Moatomy depmepbl JOMKHBI C
OCTOPOXHOCTBIO MCMOJIb30BaThb yA00peHns, cTporo cobntogan npesyCMOTPeHHbIe
npasuna. YyaobpeHus He cnesyet pa3bpacbiBaTb BOAN3M pek 1 03Ep, a TakxKe
NPUMEHATb UX B AOXANVBYHO MOrog4y.

MpumenuTe nonyueHHbie 3HAHUA
1. B npogaxe nmetorca ygobpeHuss mapkn NPK. YTto, no BawwemMy MHeHuto, o3HavaeT NPK?
2. PaccuutanTte nutatenbHyH LLEHHOCTb a3oTa B cynbdaTe aMMOHMSI.

3. Kakoe 13 aTux Bewects 6orave a3otomM: HUTpAT aMMOHUSA UNn cynbaTt ammoHua? O60ocHynTe cBOE
MHEHWe.

4. MNoyeMy Henb3s NPUMEHSTb YOoBpeHus B AOXANMBYO noroay?

NMpoBepbTe NosnyueHHbIEe 3HAHUA
1. KakoBo 3HaueHwue a3ota, pocdopa v Kanuna ANs pacTeHNn?
2. MNpwuBeanTte Npumepbl a30THbIX, POCHOPHbBIX N KANNNHBIX YA0OPEHUI.

3. Kakou Bpes HaHOCUT BbIMbIBaHWE YA06peHnI B pekmn?
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6.4 Cepa v eé coeAVIHEH WA

« Kakue cBoiicTBa cepbl BaM U3BECTHbI?
« Kakue coegmnHeHus obpasyert cepa? [ge 3Tn coeguHeHUs UCNonb3yroTca?
« Kakoe BansiHue oka3blBalOT OKCMAbI CEPbl Ha OKpYJKatollyio cpeay?

cepa, Anokcva Cepa — oanH 13 Hanmbonee pacnpPOCTPaHEHHBIX B 3eMHOWN Kope
NI o011, nonyuetie HemeTaoB. B npupose cepa BCTpeyaeTca Kak B c%o6o,u,H0M (3nemeHTapHOM)
LY cepHoii kncnoTsl | BUAE (camopogHas cepa), Tak U B BUAe COeAVHEHNA. DneMeHTapHas cepa
KOHTaKTHBIM COCOBOM, BCTpeL-IaeTCfl rﬂ"aBHbIM 06pa3omM B MECTOPOXKAEHWAX, PACMONOXKEHHbIX FTy6OKO
cepHan KC/I0Ta, ONeyM nog, 3emnen. E€ 3anexumn HaxoaaTca B pasHbIX CTPaHax MMpa, B TOM 4ncie B
Mekcuke, Monble n CLLA. Cepa Takxke O6Hapy>KMBAEeTCs B paioHax
BY/IKQHMYECKOM aKTUBHOCTW, OCOBEHHO BOKPYT AENCTBYHOLLMX U MOTYXLUNX
\ / \ / B

Y/IKAHOB.

_~ \ Yawe cepa BCTpeyaeTcs B Npupoae B Buae coeanHeHui. OHa BXOAuT B
COCTaB MHOTUX MeTaNnyecknx pya. Hanpumep, ranenut (ot nat. Qalena),
ABNAFOLLMINCA CBUHLIOBOW PYAOW, — 3TO COeAMHEHNe, 06pa3oBaHHOE Cepou U
CBWHLLOM; MO XMMWYECKOMY COCTaBy aBaseTca cynbdugom camHua(ll) (PbS).
NoMMMO raneHuTa cepa B BuAe CylbGUAOB BCTPEYaETCa U B APYrunX

Mockonbky Monekyna cepbl
COCTOUT 13 8 aTOMOB,
MonekynsapHaa ¢opmyna
cepbl — Sg. OpHako B

YPABHEHMAX XVMIUECKIAX MeTaIMYeCcKnX pyaax, HanpyMep B MEAHOW, LIMHKOBOW N XXeNe3HoW pyae.
peakumii cepa o6osHauaercn  COEAMHEHMA cepbl coAep>KaTca 1 B GoccmabHOM Tonavee. PasinyHbie
Kak S. COefMHEHNsA Cepbl, BCTpeYaroLLmecs B yre, HedT 1 NPUPOAHOM rase, npu

CropaHuK BbIAENAIOT B BO3AYX BPeAHble rasbl, MO3TOMY nepe,
MCNONb30BaHMEM TOMJIMBO OUULLIAFOT OT Cepbl (AecynbdypupyroT) A0
MaKC1MabHO BO3MOXHOW CTEMEHW.

MNony4yeHne cepsbl
B HacToAwee Bpems 60/1bLLIYHO YaCTb Cepbl, MPUMEHAEMOW B
NPOMBbILLNEHHOCTHW, MONYYatOT N3 CEPHUCTbIX COEANHEHWM, COAEPIXKALLMXCS
B HedTW 1 NpupogHoM rase. [pexae YeM MCNoab30BaTb TOMANBO, CHaYana U3 Hero BblAeNstoT
CepHUCTble coeanHeHna. Takum 0bpa3om, n3sneveHune cepbl U3 HedGTU U NPUPOAHOTO rasa CayXuT
OZAHOBPEMEHHO 1 MONYYEHUIO CbipbA, U 3aLLuTe OKpY>KatoLLen cpesbl. HecmMoTps Ha To, UTo
NPUPOZAHbINA ra3 COCTONT B OCHOBHOM M3 METaHa, OH COAEP>XMUT Tak>Ke HEKOTOPOe KOJIMYeCTBO
CEPHUCTbIX COEAMHEHWI, B YAaCTHOCTM cepoBosoposa (H2S). B HEKOTOpbIX MecTopoXKAeHNAX
coaepxaHue cepoBogopoga moxet gocturatb 30%. [MockobKy CepoBOAOPOA — AA0BUTBIN ra3 €
pe3K1M 3anaxom, ero, B MepByr0 oYepesb, OTAENAT OT MeTaHa. [lanee cepoBOAOPOA OKUCAAKOT B
NPUCYTCTBMM KaTaam3aTopa C Noay4YeHnem cBO6oAHOM cepbl.

2H,S(r) + O,(r) -5 2S(1B) + 2H,0(X)
B pe3synbraTte 3TOro npolecca HeMTpaan3yeTca OnacHbIN ra3 1 34ech Xe MoyyaeTca cepa — BELEeCTBO,
MMmeroLLee BaXKHOe 3HaYeHne AnA NPOMbILLUNEHHOCTH.

Okono 5% ncnonbzyemoin cepbl A06bIBAETCA N3 MOA3EMHbBIX MECTOPOXAEHNIN CAMOPOAHON cepbl. DTOT
CNocob NonyyYeHUs NPYMeHsSEeTC B OCHOBHOM B TeX paioHax, rae cepa BCTpeYaeTcs B NpUpPOoAe B

[aneHa
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31eMeHTapHOM Buae. B npouecce nonyyeHns Harpetas BoAa 3akaumBaeTcs B
rnybokme ciom 3eman. NMockonbKy TeMnepaTtypa NaaBaeHUsA Cepbl HEBbICOKA
(115 °C), cepa nnaBUTCA NOA AEUCTBMEM ropsAYven BoAbl U MOAHUMAETCA Ha
MOBEPXHOCTb MO creLmanbHbIM Tpybam. HecMOTps Ha CpaBHUTENbHO peakoe
MCNONb30BaHME 3TOro cnocoba, OH NMeeT BONbLLOE 3HaYEeHMe A8 NPAMON

3KCnayaTaumm MeCTOPOXAEHWI Cepbil. Mpw KOMHaTHOM
TemnepaTtype ycTonunsom

CBownctBa cepbl ) ) dopmoit cepbl AaBAAETCA
° Kpl/lCTaﬂflVl‘-leCKaﬂ Ccepa — 1TBEPAOE BEWECTBO XENTOTIO LBETA, OTANYAETCA pomburyeckas cepa.

XPYNKOCTbIHO.

« Kpncrannnueckas cepa cyuiectsyeT B AByX Gopmax: poMbrueckon un
MOHOKJ/IMHHOW.

* Kak v gpyrve HemeTannbl, cepa He NPOBOANT 3NEKTPUUECKMIA TOK.

 Kak 60NbLUINHCTBO HEMETANINIOB, CEPA HE PACTBOPSETCA B BOZE.

* Mpwn B3anmoaencTBumM C MeTaniamm cepa obpasyet cynbduabl. Hanpumep, B
pe3ynbrate peakLun B3aMMOZAENCTBUSA CePbI C XXeAe30M Nnoayyaercs cynbdus

xene3za(ll): MNpw nocteneHHOM
Fe(te) + S(18) — FeS(1B) HArpeBaHMM
* Cropas B kKncnopoge, cepa obpasyet ra3oobpasHbivi JUOKCUS, CEPbI: E:I\L/Limgggéosécepbl
S(18)+0,(r) — SO,(r) KpUCTanMyeckas
Ob6nacTn NnpuMeHeHus cepbl CTPyKTypa n3meHseTca. B
Cepa ABASETCA BaXKHbIM CbIPbEM, KOTOPOE LLUMPOKO MUCMOAb3yeTCs B pesynkTate Mosekysbl,
XUMMYECKOW NMPOMBILLIEHHOCTW. ggc';‘;“gf’;lcr;}?;‘:i?:““
 bosbluas yacTb pacxosyeTtcs B NPON3BOACTBE CepHOM KMCNOTI. KpECTayMbI MOHOKAHHOL
* B 60bLwmx MacwTabax NCcnonb3lyeTcs B Pe3VHOBOW MPOMbILLAEHHOCTH. B cepbi.

YacTHOCTK, eé f,06aBAAKT B KayuyK ANS NPUAAHUA MPOYHOCTU U 31aCTUYHOCTU
aBTOMOOW/IbHBIM LIMHaM. TOT MPOLLeCC Ha3biBaeTCA ByNKaHM3aLIMen Kayyyka U1

CNocobCTBYET NOBLILLEHNIO CTOMKOCTY Pe3UHbI K BbICOKMM TeMnepaTtypam, Wy ) Meous
TPEHMIO U MEeXaHNUYECKMM BO3AENCTBUAM. {Q i:gg;zo
* Vicnonb3ayeTca B Npov3BOACTBE N€KAPCTB, NeCTULMAOB, KPacoK, CrMYeK 1 R W) vcnoms
bymaru.
. > !--_ JlekapctBa u
MpvMeHAeTCA NPY U3rOTOBAEHNU KOCMETNUYECKMX CPeACTB, LaMmyHeli 1 B | ocmerme:
NIOCLOHOB A/1A Tena. B 3Tux npoayKTax NCMo/b3ykoTCa aHTUCENTUYECKUE U g8t ckue cpeacTBa
NeyebHble CBOWCTBA Cepbl.
Cnnuku,

» lobaBneHveM cepbl B LEeMEHT Noy4YatoT cepobeToH. IToT BuA 6eToHa
OT/INYAETCA BbICOKOM CTONKOCTbHO K AENCTBUHO KUCOT.
Avokcna cepebl
Anoxkeng cepbl (SO,) — ra3oobpasHoe BeLecTBO, 0b6pasytoLLeecs Npu CropaHunm
cepbl Ha BO3Ayxe.
* becuBeTHbIN , yayLIarOLWLKMI Ta3 C Pe3KMM 3amnaxoM, TAXesnee BO3ayxa.
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* Kak 1 601bLWIMHCTBO OKCMAOB HEMETANNOB, OTHOCUTCA K KUCNIOTHBIM OKCUAAM. ByAKaHm3a-
PactBopssack B Boae, obpasyer cepHucTyto kucnoty (H.SOs): @W‘L unA
SO,(r) + H,00x) == H,SO,(p-p) e

CepHI/ICTaFI KMCNOTa HeyCTOIZHMBa N nerko pasnaraetcs, O6p33yﬂ CHOBa
ANOKCNA Cepbl U BOAY.
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» Obnagaet otbenmBatowm 3¢ dHeKToM B MPUCYTCTBMM BAATW UM B pacTBOpe. ITOT 3ddeKT CBA3aH C
TeM, YTO AMOKCUA Cepbl BOCCTaHaBNMBaET OKpalleHHble BelLecTBa M Takum obpa3om cnocobcTByeT mnx
obecLBeYnBaHuUO.
» CnocobeH yHnuTOoXaTh bakTepum.
Yronb n HedTb cogep>kaTt B CBOEM COCTaBe pas/inyHble COeAnHEHNA cepbl. XOTA HedpTb B NpoLiecce
nepepaboTky YaCTUYHO OYMLLIAETCA OT 3TUX COEAMHEHWNI, B COCTaBe TOTJIMBA BCE-TaKW OCTAETCS
onpeaenéHHoe KOIMYECTBO Cepbl. A B HEKOTOPbIX BUAAX YA COAepP>KaHne cepbl 0COBeHHO BbICOKO. MNpw
OKUraHUM 3TX BUZAOB TOMMBA Ha 31EKTPOCTAHLMAX U B 3aBOACKUX Meyax cogepkallmecs B HUX
COefMHEeHNA cepbl pearnpytoT C KUCIOPOAoM ¢ obpasoBaHnem aunokcnaa cepbl (SO,). Anokeng cepel
ABNAETCA TOKCMYHbBIM ra3oM, MO3TOMY BbIOPOChI ero B aTMochepy BbI3bIBatOT CEPbE3HbIE IKOAOrMYecKme
npobaembl. Juokcna cepbl — ras, NpeacTaBAfOWMA ONACHOCTb A/ 340POBbA YenoBeka. Bo3aencreys Ha
AbIXaTesibHble MyTU U NETKMeE, OH 3aTPyAHAET NPOLLeCC AbIxaHWA. Hapsagy ¢ 3TM AMOKCUA Cepbl,
pacTBOPAACh B AOXAEBOW BOAE, CTAHOBUTCA MPUUMHOW 06pa3oBaHmsA KUCNOTHbBIX JoXAeW. KncnoTHble
AO0XAN pa3beatoT dacafpl 34aHNN U MeTaIMYeckme KOHCTPYKLMK, @ Tak>Ke HAHOCAT CepbE3HbIV BPea
pblbe, obuTaroLLen B BOAOEMAX, N pacTeHMaM Ha cyLue. [Nepes BbIbpocom B aTMOcdepy AbIMOBbIX ra30B
NPOBOAUTCA NMpouecc x gecynbdypursaumm. ObbluHO NpoLuecc aecynbdypusaLm NPOBOANTCA C
MCNOb30BaHEM MOPOLLKOODBPA3HOrO M3BECTHAKA WA raléHoun n3sectn. CMech 3TUX BELLEeCTB
pacrbINAeTca Ha oTxoAAaLme rasbl, MO0 rasbl OUMLLIAKOTCA MPU NPOMNYCKaHUM UX Yepes 3Ty cMech. [pwu
NPUMEHEHMM rallEHON N3BECTW YNaBAMBaHWNE ANOKCUAA CePbl MPOUCXOANT COMAcHO CesytoLLEeMy
YPaBHEHMIO XMMUYECKOW peakumm:

Ca(OH)(1B) + SO,(r) — CaS0s;(1B) + HLO(K)

MonyyeHHbIV CynbOUT KanbLmMs B JafbHeWLweM NOABEPratoT BO3AENCTBMIO KUCI0POAa U BOAbI U
npeBpaLLatoT B rMApaTMPOBaHHbI CynbdaT Kanbuma (TUMC), KOTOPbIN UCMOAb3YeTCa A1 Pa3INYHbIX Lienew.
2CaSO;(1B) + O,(r) + 4H,O(k) — 2CaS0, - 2H,0(B)

[viokcna cepbl NPUMEHSAETCH 4NN CIeAYHOLLMX Lienei:

v TonyueHvie cepHON KNCNOTbI;

v OtbennBaHve Lennton03bl Npy NPOU3BOACTBE LLEPCTH, WéNKa 1 bymary;

v Crepununsaumsa npu NpUroToBAEHNM OXNAAUNTENbHBIX HAMMUTKOB, AXKEMOB N CyXODPYKTOB;
v TMpepotepalLieHre pocTa bakTepuin N rPUOKOBON NAECEHW.

MpOW3BOACTBO N NMPUMEHEHME CEPHOM KUCOTHI
B NpOMbILLAEHHOCTM CEPHYHO KUCIOTY MOy4YatoT U3 Cepbl B TPU CTaAumM MO CeayroLLEeln cxeme. TOT
Cnocob Ha3bIBAETCH KOHTaKTHbIM cnocobom.

cepa

. BO3ZyX
cyxof, 2o AL

OYMLLLEHHBIN S BN

oT NblAn

BRg  Meub 417 0bXura cepbl
S+ 0, - S0, v OoTXoAALLME ra3bl

BO34yX

/////,S O -vio.é.' 2
v vo. D
2 VO, O

V0. HZ

I KOHUEHTPpMUpOBaHHanA

A CepHaa Kncnora

I cragusa: I
nony4yexve SO,

Kamepa

MorfoTUTeNbHAs GaLlHs
pazbaBneHus

KOHLUEHTpUpoBaHHaA
CepHaa Kncaota

Il craguna:

Il cragua:
nornouieHue SO,

KOHTaKTHbIM NpoLiecc




[MonyyeHue duokcuda cepsi (SO,)

Ha atom CTagnn cepa COKuraetca B crleu,maanoﬁ neyy B Cyxom 1 O4MLLEHHOM OT

nblav Bo3ayxe. [pw 3ToM cepa, pearnpys ¢ KNCJIOPOAOM, NpeBpaLLaeTcs B
avokeug cepbl (SO,).
S(18) + O,(r) — SO,(r)

Il cmadus: KoHmakmHelli npoyecc (kamaaumuuyeckoe okucaeHue)

Ha aton cragnn aNoKcna cepbl CMemnBaeTca C 4OMOJHNTENBbHBIM KONNYECTBOM

BO3a4yxa 1 npu Temnepatype 450°C nocTynaeT B KOHBEPTEP, B KOTOPOM
HaxoauTca katanamsatop — okeng BaHaama(V) (V.0Os). KoHepTtep coctonT n3
HeckoNbKkMX (0BbIUHO YETbIPEX) CNOEB KaTasm3aTopa. [pu 3TUX ycnoBumax
AVIOKCUA cepbl oKncaseTca fo Tpuokcnaa cepsbl (SOs).

250,(r) + O,(r) == 2S0.(r)

Hemetannbi

B NHpoHe3unm nocne
N3BEpP>KeHMA BY/JKaHa B ero
KpaTepe NosBMIOCH 03epo
CEepPHOW KMUCNOTbI — 3@ CYET
AnoKkcuaa cepesl,

cofepkallerocs B coctaBe
BY/IKAHUYECKUNX ra3oB. ITO
03epo 0bpa3oBanoch B
pe3y/nbTaTte peakLmm
BY/IKAHNYECKUX ra3oB C

@OXAEBOVI N 03EPHON BOAOMN. Y

JTa peakums NpeacTaBaseT cobor 06paTUMbI SK30TEPMUYECKUIA MPOLLECC.
Temnepatypa B KOHBepTEpe NoaaepXuBaeTcs Ha ypoBHe 450°C, uto no3sosifeT
peakLMn AT C ONTUMaJIbHOW CKOPOCTBHO M BbICOKMM BbIXOAOM MPOAYKTa.

IR leCIIERN  [Toz/10ujeHue mpuokcuda cepel U NoJlydeHue cepHol KUcomel

MonyYeHHbIV TPUOKCUA, CePbl HE CMELLMBAOT HEMOCPEACTBEHHO C BOAOM, Tak
KaK npn nx KOHTakKTe NponcxoanT CMAbHOE pa3orpesaHne, a 310, B CBOHO
oyepesb, NPUBOANT K 0O6pa3oBaHMIO OMAcHOro TyMaHa CEPHOM KUCAOTbI.
Mo3toMy obpa3syrolmiics Tpruokeug cepbl (SO3) pacTBOPSOT He B BOAE, a B
KOHLLEHTPMPOBaHHOW CEPHON KncaoTe. Mpu 3TOM TPUOKCUA Cepbl HauYMHaeT
pearnpoBaTh C BOAOW, COAep>Kallencs B pacTBope.

SO,(r) + H,O0K) — H,SO,(x)

Mocne NOHOro B3aMMOZENCTBUS BOAbI C CEPHOM KUCNOTON TPUOKCUA CEpbI
pacTBOPSETCA B CEPHOM KMNCIOTE N 06pasyeT AbIMALLYH XUAKOCTb, Ha3blBaeMyHO
oneymom (H,SO, - nSO,). 3ateM oieyM o4YeHb MeANEHHO A06aBAsAOT B BOAY U
nepemMeLLnBatoT, Moay4Yas B pe3y/ibTaTte KOHLLEHTPUPOBAHHYO CEPHYIO KUCOTY.

MpMeHeHne CepHON KUCNOTbI

CepHas KMC0Ta — OAHO U3 BaXKHEMLLNX XMMUNUYECKUX BELLECTB, MMEHOLLNX
06LWMPHYHO 06/1aCTb NPOMBILLAEHHOTO NPUMeHeHUs. [aa MHOrX
oTpacaer NPOMbILLNEHHOCTN OHAa CYMTAETCA OCHOBHbLIM CbIPbEM U
MCNONb3yeTCs B MPON3BOACTBE LLeNoro psaja NPOAYKTOB.

v’ MNpuMeHseTcs B NPOU3BOACTBE YA0OPEHNA, B YaCTHOCTM CyabdaTta
aMMOHMA.

v Vicnonb3yeTcs B M3roTOBNIEHUN KPACALLMX BELLECTB U MUTMEHTOB.

v Vicnonb3yeTca B NPOM3BOACTBE BOJIOKOH M NMaacTMace, cnocobcTBys
YAYULLEHUIO KayecTBa 3TUX MaTtepuranoB. CepHas KMCAOTa Tak>Ke LWMPOKO
NPUMeHSEeTCa B MPON3BOACTBE MblJl Y MOIOLLMX CPEACTB.

v JTO OCHOBHAas KMCNOTa, UCNOJIb3yemMas B aBTOMOOUIbHbIX
aKKyMy/nAaTopax, CrefoBaTeslbHO, OHa UrpaeT BaXkKHYHO POb Aaa npoLiecca
HaKOMAEHMSA SNEKTPUYECKON SHEPTUN.

Ob6paboTka
¥ ouncTka
MeTanioB

BonokHa

50% - Kpacn-
YnobpeHnus

[Opyrvne
obnactn

npume-
HeHus
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PazbaBneHHasa u KOHUEHTPUMPOBaHHAA CEpHaAa KNCI0Ta

Kak KOHULeHTpMpOoBaHHas cepHasA KUC/I0Ta AeUCTBYeT Ha caxap?
MpuHagnexHocTu: caxapHasa nyapa (C,,H,,0,,), KOHLEeHTpnpoBaHHas cepHas
kncnota (H,SO,), XuMMUecknii CTakaH, CTekisHHas Tpybka, nuneTka, 1CT
6enon bymaru (ana GoHa), 3aLUTHbIE OUKWN 1 MepyaTKW.

Xop paboTbi:

LWar 1. BecbinbTe caxapHyto Nyapy B cTakaH npyMepHo Ha 1/3 ero obbéma.
[lobaBbTe HECKO/IbKO Kanenb BOAbl K Caxapy B cTakaHe (MpUCyTCTBUE BAaru
YyCKOPSET NPOBOANMYHO PeakLnto).

LWar 2. Cobnrosasn oCTOPOXHOCTb, AobasbTe B cTakaH 10-15 mn
KOHLEHTPUPOBAHHOW CEPHOM KUCAOTbI 1 BbICTPO NepemMeLuanTe.

LWar 3. Pa3mectuTte cTakaH nepeg aMctom 6enon bymarn n NnojoXANTE HECKONBKO CEKYHA,

LWar 4. HabaroganTte, kak caxap TEMHEET W1, NEHACb, MOAHMMAETCA Haj, CTakaHOM B BUAe YEPHOro cTosba.

JeatenbHoCTb

O6cyauTe:
1. Ha uTto yka3sbiBaeT nouepHeHue caxapa?
2. Mouemy uépHana Macca NogHMMaeTca U3 cTakaHa BBepx?

3. B uém 3ak/Ir0uaeTca XMMUYecKkas CyLHOCTb 3TOro npouecca?

v KOHLIeHTpMpOBaHHas cepHas KMCI0Ta — Ype3BblYaiHO onacHoe
BELLLeCTBO: Npu paboTe ¢ Hel HeobxoaMmo cobatogaTb 0cobblie
Mepbl NPeAOCTOPOXXHOCTU.

v/ JTa KMC0Ta MMrpoCcKonmMYHa 1 OKasblBaeT CU/IbHOE
BoZonornowarollee aerncreme. byayum cuabHbIM
BOZOOTHUMAOLLMM BELLECTBOM, KOHLIEHTPUPOBaHHas cepHas
KMCO0Ta OTAENAET aTOMbl BOAOPOZA M KNCN0POZa OT APYrmxX
BELLECTB C 0bpa3oBaHMeM BoAbl. Hanpumep, npu gobasneHnn
JTa Tabamuka Ha pesepByapax C < <
y . KOHLIEHTPUPOBAHHOWM CEPHOM KNCNOTbI K caxapy (caxapose,
CEepHON KMCNOTOW NpeaynpexaaeT 06 .
OMacHOCTU. C12H22041) Nnpouncxoant ero obyrnmeaHne KMCAOTON.

B nabopatopun pazbaBieHHYO CEPHYO KUCIOTY MOyYaltorT,

CepHas OCTOPO>KHO HanMBaA KOHLEHTPMPOBAHHYHO CEPHYHO KUCIOTY B
KNCNOoTa

Boay. CMelumBaTh B 06paTHOM NopsAjKke Henb3s, Tak Kak B
npouecce CMeLWNBaHMA BbIAENAETCA MHOTO TeMNIOTbl U KACAOTa
MOXET YHOCUTbCA NMapamMu 3aK1neBLUen BOAbl, TO €CTb
pa3bpbI3rnBaThCA, Bbi3biBas OXOIW.

Pa3baBneHHas cepHas KMCAOTa BCTyNaeT B peakLnn, XapakTepHble
ANA KNCNOT:

1.Kncnota + MeTann — cosb + BOAOPOA,

MpurotoBieHne pa3baBieHHOM ) ., i
CEepPHOWN KNCNOTbI. H.50.(p-p) + Fe(Ts) FeSO,(p-p) + H.(r)

70




Hemetannbi

2. Kncnota + okeug av ruapokcua metaana — COfb + BOja
H,SO,(p-p) + CuO(tB) — CuSO,(p-p) + H,O(K)
H,SO,(p-p) + Cu(OH),(1B) — CuSO,(p-p) + 2H,0(X)
3. Kncnota + kapboHaT — CO/b + ANOKCUA Yreposa + Boja
H,SO,(p-p) + Na,CO,(tB) — Na,SO,(p-p) + CO,(r) + H,0(x)

Conn cepHOI KMCNOTbI Ha3bIBalOTCS cynbgaTamm.

Mpumennte nonyueHHble 3HaAHUA

1. Pa36aBNeHHYO CEpPHYHO KUCNOTY A06aBASAIOT B CeaytoLne NpobupKM C BELLLeCTBaMM, HAaXOAALLMMUCS
B MOPOLIKOOBPa3HOM COCTOSIHUM:

a. B kaknx npobupkax byaet HabatogaTbCsa BCNEHUBaHME
(BblaENEHME Ta3a)?

| npobupka: okcna meau(ll) b. B kakon npobupke obpa3yeTcs okpaLleHHbI pacTBop?
[l npobupka: marHui c. B kaknx npobupkax npomcxoanT peakLms
HerTpanmsaumm?

[ll npobuvpka: rMapoKcuA KanbLms
d. HanvwwTe ypaBHeHWs peakumi 1 paccTaBbTe

IV npobupka: kapboHaT HaTpus
KO3 PULMEHTDI.

e. HanuwuTe Ha3BaHWA CoNel, MONYyUYEHHbIX B pe3y/ibTaTe
peakuuni.

2. Peakumsa mexay AMOKCUMAOM Cepbl U KUCIOPOAOM — obpaTMas peakuums.
a. Yto 310 03Hauaet?
b. O6bACHUTE NPUUNHY NCNONBb30BaHUA KaTasmM3aTopa B 3TON peakLuuu.
c¢. Mpw 500°C kaTtanmzatop obecneumBaeT obpa3oBaHMe TPMOKCHUAA Cepbl C 60/bLLIEN CKOPOCTbHO.
B Takom cniyyae, nouemy B NPOMBbILLINEHHOCTU HE MPOBOAAT 3Ty peakumto npn 500°C?

MposepbTe NonyueHHble 3HaAHUA
1. Ykaxxute Tpy OCHOBHbIX MCTOYHMKA Cepbl B 3eMHOWN KOpe.
2. Cepa MeeT OTHOCUTENBHO HU3KYHO TemnepaTtypy naaeaeHus. KakoBa npuymHa 3TOro cBOMCTBa?
3. Kakuve cyLecTBytoT afnoTpOrHble BUAOU3MEHEHNS Cepbl?
4. Kakne npobiembl co3garoT BbIOPOCh! B BO3AYX AMOKCUAA CepbI?
5. lns npouecca nosyYeHns CePHOM KNCAOTbI yKaXXUTe:
a. Ha3BaHWe npouecca
b. cbipbé

C. KaTa/in3aTtop
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6.5 Yrnepog v ero coegmnHeHns

NHorpa y ntoaen, KoTopble NPOXMBAtOT B AOMax, OTarnanBaeMblx neyamu, B
31MHee Bpema HabatogaeTca naoxoe camoyyBcTBue. Ecam Tonute neumn gonroe
BPEMS, Y HaXOAALMXCA B MOMELLEHWM 04N BO3HUKAKOT roNloBHbIe Hoau,
rOI0OBOKPY>XEHME 1 ynajok Cu. ITO MPOUCXOAUT OTTOTO, UTO BeCLiBETHbIN, He
MMEeILLMIA 3anaxa AZO0BUTBLIN ra3, 0bpasyoWwminca npu Tonke, CMeLIMBaeTCs C
BO3JyXOM. B HeKoTOpbIX Ciyyasx OTpaB/ieHVe 3TUM ra3oM MOXEeT NPUBECTM K
CMepTeNbHOMY MCXOAY.

» Kak Ha3biBaeTcs ras, Bbl3bIBaIOI.I.I‘I/Iﬁ OTpaBIIeHVIE?

« Mpwu kaknx ycnoBusax 3ToT ras obpasyercs B neun?

QM KpPYyroBopoT yrneposa,
e | MBBecTHAK, « Kakue mepbl cneayer NpyHATL ANA NpeAoTBpaLleHNA

.. ?
le:EN ) 6Has M3BECTb I'IOAOGHI:IX cJlyyaeB B AOMaX C NeéYHbIM OTOMNMJIEHNeM:

Yrnepog — BaXKHeULIUA XUMUYECKMI 31IEMEHT, BCTPEYAOLLMINCA B 3eMHOM KOpe Kak B
cBO6OAHOM BUAE, TaK N B BUAE PA3INYHbBIX COeAMHEHNI. B cBobogHOM coCToAHMM
Yrnepoys, CyLLecTByeT B BUAE ABYX OCHOBHbIX a/lIOTPOMHbIX BUAOU3MEHEHWUIA — 3TO
anmas v rpadpumt. dvsnyeckne CBOMCTBA asMasa M1 rpaduta pesko pasnnyaroTcs.

v Anma3s — 310 TBEpPAOE BeLLECTBO, OT/IMYAIOLLEECS MPO3PaYHOCTbIO 1 0CObOoN
TBEPAOCTBIO. ITO CaMbl TBEPABIA NPUPOAHBIV MUHepan. baarogaps 3Tmm cBOMCTBaM
OH LUMPOKO MCMOAL3YETCA B Pa3/IMYHbIX OTPACASX NMPOMBILLIEHHOCTU U AN1s
N3roTOB/IEHWA FOBEIMPHbIX N3AENNN.

v [padut — 310 TBEPAOE BELLECTBO TEMHOIO LiBETA, OH XMPHbIA Ha OLLYMb 1
OTHOCUTENBHO MSATKUM.

K BeLuecTBam, COCTOALLMM NPENMYLLECTBEHHO W3 YINEPOAA, OTHOCUTCA Yrosb. Yrosb
MOJy4YaroT NPU HarpeBaHUN APEBECKHbBI UM MHOTO OPraHUYeCcKoro BELLEeCTBa B NMPUCYTCTBUM CIEA0BOTO
KOAM4ecTBa Bo3ayxa (Nnpoams). B npouecce nuponmnsa opraHMyeckme BeLLecTBa pasaararorca C
obpazoBaHMEM YIS, OCHOBHOW COCTaBHOW YacTbkO KOTOPOTO ABASETCA YINIEPOA, U 3TO BELLECTBO TakXe
LUMPOKO MCMOAb3yeTcA B KauecTBe TOMANBA.

CoeanHeHWs yrnepoza LWMPOKO pacnpocTpaHeHbl B Npupoge. OHM BXOAAT B COCTAB >KMBbIX OPraHV3MOB,
cofep>katca B MOYBE, B BOAe OKeaHOB 1 B aTMocdepe. B atmocdhepe yrnepos Haxoautcsa rmaBHbIM
0b6pa3omM B COCTaBe AMOKCUAA YINeposa — BELLLECTBA, UMEHOLLErO OrPOMHOE 3HaYeHWe A1l BCErO XKMBOTO.
CocTaB uenoBeyeckoro opraHv3ama Takke 6orat coegnHeHusaMM yraepoga. [MpumepHo 20% maccel
YeNOBEYECKOrO Tesla COCTOUT U3 YIiepoZa. Yrnepos, SBASAEeTCA OCHOBHBIM 3/1eMEHTOM Ge/KOB, KMPOB,
YINEeBOAOB N APYTNX OpPraHUYeCcKmX BeLLecTB.

Kpyrosoport yrnepoza
KpyroBopoT yrepoga (yrepoaHbiv LIMKI) O3HaYaeT, UTo BCTpeyaroLLmecs B MpUpoAe BELLEeCTBa, B COCTaB
KOTOPbIX BXOAWT 3/IEMEHT YIepos, MOCTOAHHO NepeMeLLiaroTca MeXAy XXUBbIM U HEXUBbLIM MUPOM.




HemeTannbl

v’ B atmocdepe yrnepoa npebbiBaeT NperMyLLeCcTBEHHO B BUAe aAnokcuaa yraepoga (CO,). 3enéHble
pacTeHua Ha cylle n GUTONNaHKTOH B okeaHax, nornowasa CO, B npouecce GOTOCnHTES],
npeBpaLLatoT ero B opraHnyeckne BeLLecTsa.

v HakonneHHbI B pacTeHUsX yrnepos nepesaércs XXMBOTHbIM Yepes NuLLy W BCTPavBaeTca B UX Tese
B pPa3/iMyHble COeAnHeHUNs yrneposa. Bce XuBble CyllecTBa BO3BPALLALOT YI1EKNC/bIA ra3 B
aTMocdepy B npoLecce AbixaHUA. B xoge oTMUpaHua nam pasnoxeHma XXUBbIX OPraHU3MOB YacTb
yrnepoja nepexoauT B NOYBY W BOAY, a ApYyras 4acTb, B pe3ynbrate AeATeNbHOCTU MUKPOOPraHM3MOB,
BO3BpaLlLaetca B Bo3ayx B Buge CO..

v' B NOYBEHHbIX CNOSX MPOAOIKMUTENBHOE BPEMS HaKarn/MBarOTCA HEKOTOPble OpraHnyeckune
BELLEeCTBa, NpeBpaLasncb B ¢occuabHoe TONAnBO (yronb, HedTb, MPUPOAHbLIN ras). Mpu cxuraHnm
3TOro TOMANBA YINepoZ YXOAUT obpaTHO B aTMOchepy B BUAE ANOKCHUAa yrieposa. Takum obpasom,
KPYroBOpPOT yr/iepofa Urpaet BaXHy posib B obecneveHnn obMeHa BeLLecTB M HEMPEPbIBHOCTU
XKU3HW Ha 3emne.

// anokeng yrnepoga (CO,) B Bo3gyxe
/—/_

L 4 dotocuHTes npvu cropaHuy Tonavea
pacTeHMAMM Ha U o6pa3yeTc;| Co,
B ruapocdepe B cyle v fiblxaH1e Bcex )KVIBbIX cyulecTs

pacTBOPEHHOM dUTONNaHKTOHOM N
BUAE B OKeaHax 1

COoeMHeHNA yrepoaa coepuHeHne -
B 3€/1EHbIX PaCTeHUAX yrnepoaa ~ AKTEPUW NMUTaALOTCA
B opraHuame  |C > y | oTMepinmmn paCTeHl:IrﬂgMM
noegaxve KMBOTHbIX FHUEHIE MEPTBBIX 1 OCTaHKaMM XMBOTHbIX

OCTaTKoOB

PAMA

Sl i—- s ' =

k'__‘i""_ COeAVHEHWS YIIepoaa B MCKOMAaeMOM TOMAMBE (yrosib, HehTb, MPUPOAHbIV ras) —j
AMOKCMA yrnepo’qa B Ber 4

[Avokeng yrnepoaa yaansetca n3 atmocdepsbl AByMA OCHOBHbIMM cnocobamu: 3a CHET GOTOCMHTE3a U
pacTBOpeHneM B BOje OkeaHOB. B npouecce $poTocHTE3a, NpOTEKAOLWErO B 3€/1EHbIX KNeTKax
pacTeHnI Ha CBETY MpW y4yacTum xnopoduana, yrnekucablin ra3 B3aMMOAencTByeT C BOAOW, obpa3ys

rMHOKO3Y 1 KNCJTIOPOA.
6C02 + 6H20 — C6H1206 + 602
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PacTeHus MCNOb3YHOT MIHOKO3Y ANS CUHTE3a APYTUX COEANHEHWI yraepoa.
Korga >u1BOTHble NOTPEeHAAOT pacTeHNA B NULLY, YIEPOANCTbIE COeANHEHNA
nepezaroTcs Mo NULLEBOW LIeNW 1 B KOHEYHOM UTOre CTaHOBATCSH COCTaBHOW
YacTbto MWLM YenoBeka. POTOCUHTES Tak>Ke OCYLLECTBAAETCA GUTOMIAHKTOHOM,
obuTaloLLMM B OKeaHax, Cie0BaTeNlbHO, KPYrOBOPOT Yraeposa CoBepLlaeTcs u
B BOZAHbIX 3KOCMCTEMAX.
K ocHoBHbIM cnocobam yaaneHusa auokcmaa yrnepoaa us atmocohepbl
OTHOCUTCA Tak>Xe ero pacTBOpeHme B OKeaHCKMX BoAax. YacTb anokcunaa
yrnepoza, CoAep>Kall,erocsi B BO34yxe, paCTBOPSAETCA B OKeaHax, BCIeACTBME
yero obpasyroTcs kapboHaT-NoHbl. MOAKOCKM MCMOAB3YHOT 3T MOHbI BMECTe C

Buabl putonnanktoHa  LioHaMM KasbLs ANA MOCTPOEHWS CBOMX PAKOBMH, @ pblbbl — ANl MOCTPOEHMS

ckenetoB. OfHaKO B BOZE PACTBOPSETCA HE BECb AMOKCUA YIepOAa, a b
HekoTopas ero YacTb. [103ToMy MeXAy KOAMYEeCTBOM AMOKCMAA YIiepoaa B
aTMocdepe 1 ero KoONMYeCcTBOM B OKeaHax ycTaHaB/AMBaeTCA paBHoBecwe. [lnokeung yrneposa nonagaet
B aTMOCdepy 13-3a ABYX KJIHOUEBbIX MPOLLECCOB — AblXaHWUA U CrOpaHWs TOMIMBA. ITU NPOLLEeCCh
NpeacTaBAsaroT cCOOOM BaXHble CTaAuM KPyroBopoTa yraepoga. Llenbto npouecca abixaHus,
NPOTEKAIOLLETO B KNETKAX PACTEHUM, XMBOTHBIX U UeI0BeKa, ABASETCS NoaydeHue sHeprun. Mpu 3tom
MPOVICXOANT peakLums B3aUMOZAENCTBMSA THOKO3bI C KUCIOPOAOM C 06pa3oBaHMEM ANOKCUAA YIEPOAa,
BOZbI W BblAE€NEHNEM SHEPTUN.
C6H1205 + 602 — 6COZ + 6H20 + 3HepruA

[pyrow BaxkHblIl NyTb NONaZaHNa AMOKCUAA Yrneposa B aTMochepy — ckuraHue Tonamea. MNpu
CropaHun Tonamea obpasyercs AMOKCUA YINepOoAaa, YTO YBEIMUMBAET ero coaepkaHue B aTMocdepe.

MonyueHune anokcnaa yrnepoaa u ero onpegesieHve

n
-
<1 MpuHaaneXHOCTU: KYCOUKM U3BECTHSAKA ;&i
o CONdAHaa KUCnoTa
= (CaCO;), consHas kucnota (HCI) nan H
%) N W
= | pa3baBneHHas yKCycHas K1caota | "PospadHas
v AVOKCNA, N3BECTKOBas BOAA
= | (CH3COOH), konba, BOpoHKa, yrepona
ra3o0TBOAHas Tpybka, Npobka, cTakaHbl
WAV NPOBUPKK, ANCTUAIMPOBAHHASA
BOAA, M3BeCTKoBas BOAa (pacTBop
Ca(OH),), wratne 1 nanku, Wwapwuk,
pacTBOpP MeTUNOPaH>Xa, NMNeTKa. KyCOYKM
n3BeCcTHAKa
Xopa paboTbl:
LWLar 1. NMomecTnte KPOLLUKY U3 M3BECTHSKA B PEaKLMOHHYH KONBY 1 cobepunte yCTaHOBKY, Kak MOKa3aHO Ha
PUCYHKe.

LWar 2. B oTae/1bHOM CTakaHe NpUroToBbTE N3BECTKOBYHO BoAy. [ aToro fobasbTe B BOAY HebObLLOE
konnuectBo Ca(OH), n BCTpsxHMTe. Yepe3 HEKOTOPOE BPeMs Nepenerite BEPXHUI NPO3payHbIli CI0M B
CTakaH uan npobupky.




Hemetannbi

War 3. lo6aBbTe NOHEMHOTY CONSIHYHO KMCNOTY B KONBY, cObAtofas OCTOPOXKHOCTb. C HayasoM peakumm
cnepunTe 3a BblAeseHVeM rasa.

LWar 4. HatAHWTe XBOCTMK BO3AYLUHOIO LLapUKa Ha HUXHWIA KOHeL, ra300TBOAHON TPYOKM 1 HanosHuTe
LWapWUK BbIAENAIOLLMMCS ra30M. 3aTeM 3aBAXKMTE XBOCTMK W NOA6POCHTE LWapuK BBEPX, Habatogas 3a ero
ABVXKEHNEM.

War 5. Onyctute KOHeL, ra300TBOAHOM TPYOKM B CTakaH (M NpobupKy) ¢ ANCTUANMPOBAHHOW BOAOW.
[lobaBbTe B BOAY HECKOJ/IbKO Kanenb pacTBOpa MeTUAOpaHXa 1 HabatogalTe 3a NPONCXOAALLUMMN
N3MEHEeHNAMM.

LWar 6. OnycTiTe KOHeL, ra300TBOAHOM TPYOKM B cTakaH (Man Npobupky) ¢ M3BECTKOBOM BOAOM.
Habntogalite 3a U3MeHeHUAMK, KOTOPble MPOUCXOAAT MPU NMPOXOXAEHUW BbIAENAIOLWErocs rasa yepes
N3BECTKOBYHO BOAY.

LWar 7. 3atem cHOBa NpomnyckanTe ra3 yepes pacTBop, HabaroAas 3a NPONCXOAALLUMU U3MEHEHUAMMU.

O6cyaure:
1. Kakoin BUA MmeeT ypaBHeHUe peakuumn MeXxay U3BeCTHAKOM U COIAHOW KUCNOTOW?
2. Kakou uBet un 3anax y guokcmaa yrnepogaa?

3. Yto npousowio, Koraa BO3AyLWHbIA WapUK, HanoJIHEHHbIA AUOKCUAOM yriepoaa, noabpocuamn
B Bo3ayx? Kak 310 06bACHUTL?

4. Kak noaencTBOBa/ Ha MHAWKATOP PacTBOP, NMOJIyYEeHHbIV NMPU pacTBOPEHUN AMOKCUAA yriepoaa
B Boae? B uém npnumnHa okasaHHoro aemncreusa?

5. Kakoe nsmeHeHue npousoLwuno npy NnponyckaHUum AUOKCUAA Yrnepoaa uepe3 N3BecTKoBYHO
BoAy? Ha o6pa3oBaHue Kakoro BelLecTBa yKa3biBaeT 3TO U3MeHeHune?

6. Kakue ewwé nsmeHeHus Bbl HabaoA4ann Npu ganbHelileM NPOXOXKAEHMN AUOKCUAa yraepoaa
yepes usBectkoByro Bogy? Kak 6bi Bbl 310 06bACHUAN?

Awvokecng yrnepoga (CO,) — ra3, KOTOPbIN eCTeCTBEHHbIM 06pPa3oM NPUCYTCTBYET B
Bo3ayxe. OH Tak>xe obpa3yeTca B pe3y/bTaTe CAeAyoWwmnx peakunii:
1. lpu nosHoMm czopaHuu yenepodcodepxaujux sewjecms. Hanpumep, npu cropaHum
MeTaHa, ABAAIOLLEroCs OCHOBHbIM KOMMOHEHTOM MPUPOAHOrO rasa, B cpeje ¢
AOCTAaTOYHbIM KONIMYECTBOM KNCI0pOAa 0bpa3yroTcsa ANOKCUA yrneposa v Boja:
CHa(r) + 20,(r) - CO,(r) + 2H,0(X)

2. B pe3synemame peakyuu, npomekaroujeli Mexoy 2/110K030U U KUC/0pOOOM 8 KJaemkax
0p2aHU3Ma 4Yes08ekd. ITOT NPOLLEeCC Ha3blBaeTCA AblXxaHNeM, a 06pa3yoLWwnNcsa Npu 3ToM
ANOKCUA YyrepoAa BbIBOAMTCA U3 OpraHnM3Ma BO BPeMS BblJ0Xa.

CeH1206(p-p) + 602(r) — 6CO(r) + 6H200K)
3. B pe3ynemame peakyuu, npomekarowjeli mexdy kapboHamamu u pazbasneHHeIMu
kucaiomamu. Hanpumep, B pesynbTaTe peakumnm MeXAy MPamMOPHOMW KPOLLKOW
(kapbOHaATOM Ka/ibLiA) M CONAHOWN KNCAOTOM BbIAENAETCA ANOKCUA yTAeposa:

CaCOs;(1B) + 2HCl(p-p) — CaCly(p-p) + CO,(r) + H20(x)




Yactb I

Avokeng yrnepoga:

v’ ra3 6e3 uBeTa 1 3anaxa;

v/ 3HAUMTENLHO TAXeee BO3AyXa;

v/ HEeroproumnii ras, MCNoAb3yeTcs Npu TyLIeHUN
NoXapos.;

v’ MasopacTBOpPVM B BOAE, NPV PacTBOPEHUU B BOAE
obpaszyet yronbHyto kncnoty (H.COs).

OrHeTylwnTeNb TyLIUT [vokeug yrnepoaa

nnaams, Bbinyckas ncronb3yetcs B MOHOOKCVI,D. yrnepoja

CUNbHYIO CTPYIO npowsBsozacTee

Avokcuaa yrnepoaa, ra3upPOBaHHbIX HAaMUTKOB. MoHookcuna, yrnepoga (CO) o6pa3yeTc;1 npwv

TaK KaK B cpege LLUnnyyecTb rasupoBaHHbIX CrOpaHVN YIepoACOAePKaLLVX BELLECTB Npu
AVOKCUAA YINEepOAa HanuUTKoB 06ycnoBNEHA

ropeHve He BbleNeHNeM AMoKCHAa HeAOoCTaTKe KNC1opoa. HaI'IpVIMep, npn CropaHnun
NPOUCXOANT. yrnepoaa u3 XxuaKocTy. MeTaHa B YC/10BMAX HeA0CTaTKa Knciopoaa

06pa3yroTcs MOHOOKCUA yrieposa 1 Boja:

2CH4(r) + 30,(r) = 2CO(r) + 4H,0(x)
MoHooKcug yrnepoaa — af0BuUThIN ra3. OH NPOYHO CBA3bIBAETCS C FTEMOMI06MHOM,
HaXOAALLMMCS B KPaCHbIX KPOBAHbIX KNEeTKax, MPenATCTBYA NepeHoCy KMCA0pOoAa B TKaHU
opraHu3Ma. B pe3synbtaTe KJAeTKM HauMHAKOT UCMbITbIBaTb HEXBATKY KMCIOPOAA, UTO
NPUBOAMUT K TAXENOMY OTpaB/ieHnt0. MOHOOKCUA yrneposa — ras, He UMerLW MK LiBeTa U
3amnaxa, No3TOMYy ero TPYAHO OBHapPY>XUTb BOBPEMS. B 3TON cBA3M perynspHblie NpoBepPKU
ra3oBbIx 0borpeBaTesien N KOTI0B OYEHb BaXkKHbl C TOUKN 3peHUsA cObatofeHNs
6e3onacHoCTW.

KapboHartbl

Kap6oHaTbl — 3T0 COeAMHEHWSA, COAepXKallne B CBOEM cocTaBe kapboHaT-noH (CO3% ).

B kauecTBe NprMepa MOXHO npuBectn kapboHat kanbuma (CaCOs). KapboHaT KanbLus

BCTpeYaeTca B NPUpPOAe B BUAE U3BECTHAKA, Mena n mpamopa.

OcHOBHbIe cBOMCTBA KapHOHATOB NPMBEAEHbI HUXKE.

v BONbLUMHCTBO U3 HMX HEPACTBOPUMbI B BOAE (B BOAE PACTBOPSHOTCA TONbKO /MLLb
KapOOHaTbl HaTPMA, Kaana N aMMOHUSA).

v/ BCTynatoT B peakLmio € KUCA0TaMu ¢ 06pa3oBaHNEM CONW, BOAbI U ANOKCMAA yraeposa.

v BONbLUMHCTBO U3 HUX NPW HarpeBaHWUW pa3fiaratoTca Ha OKCMAbl METaNIOB U AUOKCUA
yrnepoga (kapboHaTbl HaTpWA 1 Kaausa Npu HarpeBaHUN He pasnararoTcs):

MgCOs(T8) == MgO(T8) + COA(r).

N3BecTHAK

PakoBMHbI 1 ckeneTbl HONbLIMHCTBA MOPCKMX ObUTaTeNen CoCToAT 13
kapboHaTta kanbuma. Korga oHM yMMparoT, MX OCTaHKM OMyCKaroTcA Ha
AHO MopA. Co BpeMeHeM, Ha NPOTAXKEHUN MUJIMOHOB JIET, 3TU OCTaTKM
PakOBWH 1 CKeNETOB HAaCNauBatoOTCA N YNIOTHAOTCA, 06pa3ysa ropHyro
nopoay — U3BEeCTHAK. A MArkne 4actm MOPCKUX OPraHnM3MoB no




Hemetannbi

MPOLLeCcTBMN BPEMEHN NpeBpaLLaroTcs B HedTb M NPUPOAHbIN ras.
Mpouncxoasline reonornyeckme U3MeHeHUs NPUBOAAT K MOCTENEHHOMY
MOAHATNIO MOPCKOTO AHa 1 dopMupoBaHuto cylumn. CeroaHs
N3BECTHAKOBbIE FOPHbIE MOPOAbl BCTPEUAROTCA W Ha yyacTkax CyLuu,
3HaUUTENbHO YAaNEHHbIX OT MOpe. ExxerogHo 13 3eMHOW Kopbl
A06bIBaeTCA NPUBAN3NUTENBHO 5 MUANNAPAOB TOHH U3BECTHSAKA,
KOTOPbIN NCMONb3YyeTCA ANA CAeAYHOLLNX LieeN:

n3mMenbyeHne nomon
M3BECTHAK —— W3MeJIbUEHHbDIN N3BECTHAK > MOPOLUKOBbI/ NU3BECTHAK
(CaCo,) Vicnonb3yertca: Wcnonb3syeTcs:
* NPY NONYYEHUW XeNe3HOW pyabl * ANS HENTPanM3aLMm KNCNOTHOCTU NOYB
* NPV CTPOUTENLCTBE JOPOT * Npu gecynbdypr3aLmm AbIMOBbIX ra30B
* NPV NPOV3BOACTBE BETOHA * NpPW NPOU3BOACTBE HETOHA
0BT . pacTBOpeHMEe B BOJeE .
» HerawéHasa nssectb (Ca0) > rawéHasa ussectb (Ca(OH))
Vcnonb3yertcs: Ncnonb3yetcs:
* NPV NPOVI3BOACTBE CTaNw * 419 HEeNTpanM3aLmm KMCIOTHOCTH
L]
4N HEUTPaM3aLmMmM KMCNOTHOCTM MOYB « NPV AeCynbbypr3aLMM AbIMOBbIX ra30B
* B MPOMbILLJIEHHOCTN KaK OCyLUnTeNb
obXxur B cmecu
C TIHOWN
» LemeHT
Vicnonbsyertcs:

* B CTPOUTE/NILHOM Zene
* MpW NPon3BOACTBE BeTOHa

Mpu HarpeBaHMM N3BECTHAK pa3naraeTtcs, 0bpa3ys HerawéHyto
n3sectb (CaO) un guokecna yrnepoga:

CaCOs5(TB) == CaO(TB) + CO,(r)

Tonameo

\%\f <o—

MOTOK BO34yxa 4&' BpaLLatoLLasii A nevb j—»
2 Cco

KYCKU n3BeCTHAKa

2

Hep>KaBeroLLas cTanb .
HeraléHan 13BecTb
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B npoMmbILNEHHOCTM 3Ta peakLims NPOBOAUTCA B CreLManbHbIX M3BECTKOBbIX Neyax. MNeub
HarpeBaeTCs, 1 C O4HOro KOHUa bapabaHa B Heé 3arpy>kaeTcs n3sectHak. Obpasyroanca B
pe3ynbrate 0bXura U3BecCTb YAaNfAeTCca 13 neun C Apyroro eé KoHua. Nockonbky peakumns obpatmma,
OKCUA KanbLMA N ANOKCUA YrAeposa MOTYT NP ONpPeAeNEHHbIX YCI0BUAX COEANHATLCSA CHOBA.
Mo3aToMy Ans yaaneHns AMoKCuAa yriepoja U3 peakLMOHHOW cpeabl, 414 NpesoTBpaLleHums
npoTekaHusa 0b6paTHOWN peakLMn U NOAAEPXKAHNSA TOPEHNS B NeYb MNOAAETCA HEMPEPbLIBHbIM MOTOK
BO34yXa.
OaHOM 13 BaxkHbIX 0baacTer NpuMeHeHnsa kapboHaTa KanbLma ABASETCA MPOU3BOACTBO CTeKa.
Ncnonb3oBaHre CaCO; B Nnpon3BoACTBE OObIYHOIO CTek/1a NOBbLILWAET €ro MPOYHOCTb U XMMUYECKYHO
CTOVKOCTb. [1pn NpoM3BOACTBE CTeKNa CHavala CMELUMBAKOT B ONPeAeEHHbIX MPOMNOPLMAX OCHOBHOE
cbipbé — necok (SiOy), cogy (Na>COs) n nzsectHak (CaCOs). NonyueHHas cmecb NogaéTca B 6oablume
NPOMBbILUNEHHbIE MeUN K NAaBUTCA Npu TemnepaType okono 1450-1550°C. B ycnoBusix BbICOKOM
TemMnepaTypbl COAa U U3BECTHAK B3aUMOAENCTBYHOT C AMOKCUAOM KPEMHMSA, MPU 3TOM NPOUCXOAUT
Bble/IeHMeE YINEKNCNOrO ra3a u obpasoBaHmne CTeKN006pa3yoLLLero BeLLecTBa.

CaCOs(1B) + Na,COs(tB) + 6SiO;,(TB) — CaSIiO, + Na,SiO3(1B) + 4SiO,(TB)+ 2CO,1T
Mpwn nnaBAeHUN 13 pacniaBAEHHON MaCCbl BbIAENAOTCA My3bIPbKY ra3a 1 NoayyYyeHHas cMecb
NnpeBpaLLaeTcs B O4HOPOAHYO NPO3PAUHYHO XUAKYH CTEKNAHHYH Maccy. ITO pacnaaBieHHOe CTeKO
BbI/IMBAIOT Ha XWAKOE OJIOBO W pacrpeAensitoT No ero NoBepxHOCTN, GOPMYS POBHbIN, TaLKUA CNOW.
3aTemM OTGOPMOBaAHHOE CTEK/IO MPOXOAUT Yepes OXNaXKAAOLUNN TYHHENb N MEANEHHO OX/1aXKAaeTcs,
4yTOb6bI NPEAOTBPATUTL BOSHUKHOBEHME BHYTPEHHUX MEXaHNUYECKUX HaNPSXKEHUA N BbI3BaHHOTO MW
pacTpeckmBaHuA. Ha dnHanbHOM CTagmm CTEKNO packpanBatoT MO HeObXOoAMMbIM pa3Mepam U
nozBepratoT 06paboTke, B pe3synbrate Yero Noy4varoT pa3iNyHbie BUAbI N34 U3 CTEeKAa.

CMelLvBaHWe OTBOZ rasa dopmoBka oxnaxgeHune packpon

3BeCTHAK Tak>XXe NCNOoAb3yeTCA B NPOU3BOACTBE LieMeHTa.
LlemeHT nonyyatoT nyTéM CMeLLMBaHUA U3BECTHAKA C MIMHOW,
HarpeBaHWA NOJly4YeHHOW CMeCK B nevax A0 BbICOKMX
TemMnepaTyp 1 nocaegyrowero ob6aBAeHNA K HEWN rnnca
(rmapatvpoBaHHOro cynbdarta Kanbuus). [pu nsmenbyeHnn
obpa3oBaBLUenCcA TBEPAOMN MACChl 4O COCTAHMA NOPOLLKA
nosy4aeTcsa LeMeHT.




Hemetannbi

MpumeHnuTe nonyueHHblie 3HaAHUA

KapboHaT kanbLua ABASETCA BaXKHbIM MPOMbILLAEHHbIM CbIPbEM.
a. HazoBuTe ropHyto nopogy, cocToALLyto 13 KapboHaTa KanbLus.
b. Mpwu cnnbHOM HarpeBaHWM KapboHaT KanbL s pa3naraeTcs:

|. HanuwuTe ypaBHEHME 3TOM peakLiMm pa3ioXKeHMs.

. PaccumTainTte oTHOCMTENBHYO dopMmynbHYHO Maccy CaCo,.

lll. Paccuntarte maccy CaCO,, ecam npu ero NOAHOM Pa3NoXeHUW ObIO NosyyeHo 2,5 Monb guokcmaa
yrnepoga.

IV. PaccumnTarite Bbixog npogykTa (B %), 3Has, uto npu HarpeBaHumn 500 r CaCO, 6bi10 nonyyeHo 224 1 CaO.

a. [na noBblweHns pH Mo4YBbl MCMOABL3YHOTCA HEPacTBOPUMbIA B BOAe KapOOHaT KaibLMA U OKCUA
KasbLs, MN10X0 PacTBOPUMbIA B BoAe. KakoBbl NpenMyLLLecTBa MCMOAb30BaHMA KapboHaTa KanbLus?

b. B kakux ewwé obnactax, MOMMMO MOJNYyYEHUs OKCMAA KanbLuMa U perynmpoBaHva pH noussbl,

npuMeHseTcs kKapboHaT KanbLua?

1. YTO Mbl MOHMMaeM Mog KPYroBopoToM yraepoga?
2. CpaBHWTE MpoLEecchl AblXaHWA U TOPeHNsa MeTaHa.
a. Kakoe ecTb CXOACTBO MeXAy 3TUMU ABYMA XUMNYECKMMU rpoLeccamm?
b. Ha u4TO MbI pacxogyem 3Hepruto, KOTOpyro NnosyyaemM BO BPeMs AblXaHnA?
. Ha uTo pacxoayetca HaMu 3Heprua, BblAeNAMLAACA NPU CTOPaHUN MeTaHa?
3. Kak n3BecTHAk obpa3yetca B npupoge?
4. OpHa 13 obnacTteil NPUMEHeHNA N3BECTHAKA — MPOM3BOACTBO HeraléHon N3BecTu.
a. Kak nonyyatot HeraléHyro n3BeCTb U3 N3BECTHAKA?
b. Moyemy Tak BaXHO yAanATb ANOKCUA Yraeposa B TeUeHne BCero npowecca?
c. Kaknm obpasom guokcung yrnepoga yAansaetca u3 n3BecTkoBow neun?
5. Mepes Bbinyckom B aTMOchepy AbIMOBbIE ra3bl NOABEPraroTca agecynbdypusaumm (obeccepmnBaHmio).
a. Hanuwwre Ha3BaHMe O4HOrO 13 BELLECTB, NCNOJIb3yeMbIX B 3TOM MpoLiecce.

b. Yacto obpasyrowminca B npouecce cynbGuUT KanbLna NpeBpaLLaroT B r1nc.
Y10 Takoe runc n rae oH UCnosb3lyercs?

c. Hanuwmure ypaBHeHMA peakumnin, NpoTekaroLmnx B npoLecce Aecynbdypmrsanmn.




Hayka, TeXHOJ10TnA, XXN3Hb

bnarosaps pasBuTUIO XMWUK U MaTeEpPUANOBEAEHWS, MPOMU30LLEALLEMY 3a NMOCAEHNE AECATUNETUS, YYEHbIE
NCCNeayroT BeLLecTBa Ha COBEPLLEHHO HOBOM YPOBHE, He TOJIbKO C TOUKM 3PEHUsA X COCTaBa, HO U
pa3MepOoB MX YaCTULL, 1 COBEPLLAKOT B 3TOM HamnpaBAeHUN BaxKHeWLLINE OTKPbITUA. OfHMM U3 HUX ABASieTCSA
OTKPbITVE MaTepuanoB, KOTOPble CO3AatoTCA Ha aTOMHOM U MOJIEKYNISPHOM YPOBHSX 1 0bnajatot
COBEpPLLEHHO VHbIMM CBOMCTBaMM MO CPABHEHMIO C U3BECTHBIMWU HaM ZAOHbIHE BellecTBaMu. BaxkHas posb B
Pa3BUTUN COBPEMEHHbIX TEXHONOMMIN MPUHAANEXUT MaTepuasaM HOBOrO MOKOJIEHWS Ha OCHOBE YIeposa.
Cpean 3Tnx MaTtepuranoB 0cobo BadkHOE MeCTO 3aHVMMaEeT rpadeH.

lpadeH — 370 ABYMEpPHbIV MaTepuas, COCTOALLMI U3 aTOMOB YI1epoja 1 UMEOLUIA
TOJILLMHY BCEro B OAMH aTOM. B rpadeHe aToMbl yrnepoga pacnosioxXeHbl B
LLIECTNYTONbHOMN CTPYKTYPE, U UMEHHO 3Ta CTPYKTypa npuaaeT rpadeHy ero
YHVIKaNbHble CBOMCTBa. [padeH oueHb NPOYHbIA MaTepuan 1 Npu 3ToM XopoLLo
NPOBOAMWT 3/71eKTPNYECTBO 1 Tenso. B pesynbrate nccaegoBaHnin 66110 yCTaHOBAEHO,
yTo rpadeH npumepHo B 200 pa3 MpoyHee CTaiv U MPOBOAUT SNEKTPUYECTBO Aaxe
nydwe, yem meab. Kpome Toro, rpadeH npo3padeH v nerko rHertca.

MonyyeHre N n3yyeHne CBOMCTB rpadeHa OTHOCATCA K OAHUM M3 BaXKHEWLLIMX HaYUHbIX
JOCTUXKEHUI B MaTepunanoBegeHn. B 2004 roay AHapen eiim 1 KOHCTaHTUH
HoBocénos nonyunav rpadeH, pasgenns rpadut Ha oueHb TOHkKne ciown, a B 2010 rogy
6b1aM yaocToeHbl HobeneBckom NnpeMmmn 3a 31O OTKPbITUE.

Pa3BuUTE COBPEMEHHbIX TEXHONOTUIA NPEAbABASET BCE HOBblE TPEOOBAHUSA K 3EKTPOHHbBIM YCTPOMCTBAM. TN YCTPOMCTBA
JAODKHBI 6bITh MEHbLUErO pa3Mepa, bbicTpee B paboTe 1 3KOHOMUYHee B NOTpebaeHnmn sHeprun. KpeMHuin, KoTopbli
[0/ITO€e BPEeMS UCMOJb30BaJICA B 3/IEKTPOHHOW TEXHMKE B KaueCTBE OCHOBHOIO MaTepuana, Tenepb Npuban3nacs K
npezeny cBOMX GU3NUYECKNX BOIMOXHOCTEN. B 3TOM CBA3M yUéHble MPUCTYNWAM K MOUCKY HOBbIX MaTepraos ¢ bonee
BbICOKOM MPOBOAVMOCTbIO Y MOAXOAALLMMM INEKTPOHHBIMU cBONCTBaMMU. OAHMM M3 TakUX MaTepuasioB ABASETCA rpadeH:
€ro CTpyKTypa No3BOIAET 31eKTPOHAM ABUraTbCs C O4eHb 60bLLON CKOPOCTbIo. Kak pa3 6iarogaps sTOMy CBOWCTBY
rpadeH cumTaeTcs nepcrekTMBHbIM MaTePUANOM A4S Pa3paboTKM INEKTPOHHBIX YCTPOWCTB CeAyHOLLEro NOKOIEHWS.

Obnactn npumeHeHMs
rpadera

O6nact NnpuMeHeHns rpadeHa CTPEMUTE/IbHO pacLLMpAroTCs. B anekTpoHmke
rpadeH ncnonb3yetcs A8 CO34aHNsA TMOKUX U NMPO3PaYHbIX SKPaHOB,
BbICOKOCKOPOCTHbIX TPaH3MCTOPOB 1 YyBCTBUTE/IbHbIX CEHCOPOB (AaTunKoB). B
3HepreTMyeckon chepe HaTapen 1 CynepkoHAeHcaTopbl Ha OCHOBe rpadeHa
OTKPbIBaOT NMYTW AN CO3AaHNS AOATOBEYHbIX 1 ObICTPO 3apsKatoLLUXCS
NCTOYHMKOB 3HEpPrun (akkyMynaTopoB). B MeguumHe rpadeH npymeHaeTca ana
pa3paboTky BUOCEHCOPOB, aZPECHOW JOCTaBKM eKapCTBEHHbIX CPEACTB U1
CO3/aHMA UCKYCCTBEHHBIX TKaHeN. B MaTepranoBeseHn mMaTtepuansbi,
yKpennéHHble rpadeHoM, CO34atoT BO3MOXHOCTb A1 MPON3BOACTBA NErKMX U
MPOYHbIX KOHCTPYKLNIA. Bonee Toro, yuéHble 13y4aroT BO3MOXHOCTU rpadeHa B
LienAxX ero NCNoNb30BaHNA AN OUUCTKM BOAbI, YHUUTOXEHUSA BakTepuii 1
yNaBANBaHMA YINEKUCAOTO rasa. T UCCAeA0BaHNA NOKa3biBatoT, YTO rpadeH
MOXET CbIrpaTh BaXHYHO POJib HE TOJIbKO B Pa3BUTUM TEXHOIOTUI, HO U B 3aLUuTe
OKpYy>atoLLen cpeapbl.



[MpoekT

Ammunak (NH,) oTHOCKTCA K OCHOBHbBIM CTpaTermMyeckm BaXKHbIM
BELLECTBAM A5l MPOMbILLIEHHOCTN N CeIbCKOro X03ancTBa. bonbLuas
YacTb NPON3BOAMMOrO B MMPE aMMMaKa NCNOAb3yeTca ANA NONyYeHUs
a30THbIX YA00peHnn. AMMMAK B MPOMbILLJIEHHOCTX NOJyYaroT peakumei
B3aMMOJENCTBUNS ra3006pa3HbIX a30Ta U BOAOPOAA NPW BbICOKUX
TemnepaTtype n AaBAeHUN. ITOT NPOLECC Ha3blBAaETCA NPOLLECCOM
fabepa.

Llenb

Llenb npoekTa — paccumtatb NOCTaAMIMHO BCe MapameTpbl MOayYeHus
ammuaka B npouecce fabepa, onpesenntb MaTeMaTMYeckUMm pacyétamm
B/IVSIHWE BbIXOZA B MEPBOM LMKJIE Ha BbIXOZ, MPOAYKTa B NOCAEAYHOLLMX
LMKAaX W OLEHUTb 3PPEKTUBHOCTL MpoLiecca B LIEIOM.

Xopa, pabortbl

1. Hanunwmte xnuMmmyeckoe ypaBHeHve npouecca fabepa.

2. MNepenuvunTte HUXKENPUBEAEHHYHO TabauLy B TeTpaab.

3. PaccumTaiite Uncio Monen a3ota 1 BOAOPOAA, UCXOAA N3 UX 3aAaHHbIX
Macc.

4. Onpeaennte IMMUTMPYHOLLIEE BELLIECTBO.

5. PaccumTarite TeopeTnyecku oxungaemyro (B Kr) Maccy aMmmuaka.

6. PaccumTaiite mMaccy (B Kr) ammumaka, Mosly4eHHOro B MePBbIX TPEX LMKAAX,
YUUTbIBAA, YTO BbIXOJ aMMMaKa B KaxoM upkne coctasaseT 15%.

7. Paccumntante o6wmi BbIxo4 ammmaka (%) nocie TpeTbero Lukaa.

HauyanbHas macca a3orta (kr) 1000

HauanbHaa macca Bogopogaa (kr) 250

JiumunTupyroLee BeLwecTBO

TeopeTunueckn BO3MOXHaA Macca ammmaka (kr)

Bbixog npoaykTa 3a Kaxzabli npoxog, (Luukn) (%) 15

Macca ammumaka, NoayyYeHHOro B MepBOM LiKIe (Kr)

Macca ammuaka, Noay4YeHHOro BO BTOPOM LK€ (Kr)

Macca ammumaka, Noay4YeHHOro B TPeTbeM Linkae (Kr)

Oo6Lwunmn BbIXOJ aMMMaKka nocse Tpetbero umkna (%
L A p L

1.

2.

4.

Bonpocbl gna
obcykaeHusn

Mouemy konnuecrTso
amMmmmaka,
nonyvyaemoe B
nepBOM LiuKne
npouecca la6epa,
HeBennKo?

Kak noBTopHble
LUK/bl BJIMAIOT Ha
Npoun3BOANTE/IbHOCTD?
Kak meHseTca
3KOHOMMUecKas
3¢pPeKTUBHOCTb

C NOBbILEHNEM
AaB/IeHUA N
Temneparypbi?
Mocne kakoro no cuéry
LUK/ia B 3TOM
npouecce o6wuin
BbIXOJ, NPOAYKTa
AOCTUTHET NPUMEpPHO
90%?
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SaK/siloueHme

HEMETA/DbI

SnemenTbl 17-1 rpynnel (VIIA) (dTop, xn10p, 6poM, MOA 1 acTaT). AKTUBHOCTb 3TVX 3N1eMEeHTOB oclabeBaeT B rpyrnne cBepxy
BHM3. BcTynas B peakuuio ¢ MeTannamu, ranoreHbl 06pasyroT CoOeUHEHNs C MOHHbIMU CBA3AMMU, @ pearnpys ¢ HeMeTaanaMm
— coegnHeHnsa C KoOBaJIeHTHbIMW CBA3AMN. Mex,a,y rasoreHamu v raaoreHngamm rnpoTekaroT peakunn 3ameLlLeHuns, Kotopble

[anoreHsbl -
MOKa3bIBakT, UTO OKNCANTENbHbIE CBOMCTBA raJloreHOB ocsabeBatoT B rpynne CBery BHWU3.

A30T — ManoaKTMBHbIN ras 6e3 Lseta v 3anaxa. [Mpu BbICOKOW — lnokcmp, asora
TeMnepatype pearmpyer ¢ KWCI0POAOM ¢ 06pa3oBaHUEM OKCUAOB l

asota (MoHookcuaa azota — NO u guokcmga azota — NO,). JOKCHA 43073 — KUCAOTHBIN OKCH
- v

3arpsAsHAeT aTMocdepy 1 MPUBOANT
K BbIMaZeHNO KNCNOTHbIX AOXKAEN.

Bopopog sBAsieTcs caMbIM NETKUM CPEAMN BCEX 3/EMEHTOB.
la3006pa3sHblii BOAOPOZ HE MMEET LIBETa 1 3anaxa, pearvpyer ¢ A
KMCNOPOAOM C 06Pa30BaHIMEM BOABI, a NPY B3aUMOAENCTBUM ¢ okcugom ——  AMMUAK l

BOAOPOA mMeau(ll) oTHUMaeT y Hero KMCaopos ¢ NoslydeHnemM MeTananyeckomn
meau. B 1abopatopumu raz BoO4OpOS MoyyatoT B OCHOBHOM Mpw AMMUaK — BecLiBETHBIN ras.
B3aVIMOZENCTBMN METaNNOB akTUBHee BOAOPOAa C pa3baBaeHHbIMU BaxcHelilee coeaviHeHne AN
KNCA0TaMV, @ B MPOMBILLIEHHOCTU — KaTaJUTUYECKON peakLuneit MPOMBILLIEHHOCTA U CEJIbCKOTOo
NPUPOAHOrO rasa (MeTaHa) C BOAAHbIM MapOM. X03f1CTBa. B NpomblILLieHHOCTH

MOoJIyYatoT Mo peakLmm
B3aMMOZENCTBIs a30Ta C BOAOPOAOM

Cepa — TBEpAOE — [lnoKcung, cepbl —1 (npouecc fabepa).
BeLLEeCTBO XENTOro

uBeTa, xpynkoe. Mpwu
cropaHumn obpasyet

aonn

MpUMeHsieTcs B MPOV3BOACTBE
CEPHON KNCNOTbI

avoKcng cepbl. YpobpeHus —1
CepHas kucnora ﬂ B mpombILneHHOCTY 13 aMMumaka
MOJyYatoT HWUTPAT aMMOHWSA U1
Mo/y4atoT KOHTaKTHbLIM CMOCO60M; CynbGaT aMMOHMS, KOTOpbie
NPVIMEHAETCA B MPOW3BOACTBE YA06PEHNA. MCMONb3YIOTCA B KadecTBe
yA06peHUit.

Yrnepog BcTpeyaeTcs B 3eMHON Kope Kak B
cBOb6OAHOM BUge (anmas n rpadut), Tak n B BUAE
COeAVHEHNIN (M3BECTHSAK U T.4.) Mpw ero nonHom
cropaHumn obpasyeTcs ANOKCUA Yreposa, a npu
HernoJIHOM CropaHumM — MOHOOKCUZ yrnepoga. B

MoHookcua
yrnepoga

e J10BUTOE BelLEecTBO

Yrnepog NPUPOAE MPOUCXOANT MOCTOAHHOE NepeMellieH e Heroprouwii ras 6e3 ugeta n
YrNepoAcoepXallnx BewecTs MexXay X1BbIM 1 i 'D'MOKCMA — 3aMaxa, NCNOoNb3yeTcs Npn
HEXMBbIM MMPOM — KPYrOBOPOT yrieposaa, v yrnepoza MOXXapoTyLIEHUN.

YINEPOAHBIV LK.

M3BeCTHAK LIMPOKO MCMONb3YETCA B MPOU3BOACTBE
HeralwéHoW U3BEeCTY, LieMeHTa 1 cTeka.

M3BecTHSK




O6o06wwarowme 3agaHMNA

1. Kak usmeHseTca okncantesibHas CNoCO6HOCTb rasioreHoB B rpynne
nepuoaunyeckoi Tabanubi cBepxy BHU3? Mo kakoi npuunHe?

2. OaMHaKoBbI UM pa3/InUHbI CBA3M (MO TUNY) B BeliecTBaX, MOJy4YeHHbIX
B3aMMOAEeMNCTBUEM raJioreHoB C MeTaJlJlaMu U HemeTaasamu? O6ocHyinTe CBOW OTBeT.

3. B Kaknx cnyyasax NpPoOUCXOAUT peakLna MeXXAYy YKa3aHHbIMU BelecTBamu?
O60cHyiiTe CBOM OTBeT.

a. Cl, n KBr

b. |2 n KCl

C. Br n Kl

4. Mouemy Boaa B 6acceriHe nmeet pesknn 3anax? Kakue nonoxxuresbHbie n
oTpuuaTe/ibHble 0CO6eHHOCTM uMeeT npouecc 06paboTku Boabl BeLLLeCTBOM C

pes3kum 3anaxom?

5. Paccuntaiite 06b€m (B amTpax; npm 20°C u 1 atm) Bogopoaa, obpasyrowerocs
B3aumogeicTBuem 1,3 rpamma LMHKa € n36bITKOM pa3baBseHHOW CEPHOWU KUCNOTbI.

6. OnuwwuTe npoueccol, Nnporekarowme Ha ctagmsax I, Il m lll. Hannwnte ypasHeHus
NpoTeKaroLWmnX peaKkLum.

I
W
Bopopoga

7. B kakom coeguHeHunu — Ca(H,PO,), unm Ca,(PO,), - coaepxutca 6onbuie ¢pocpopa?
O60cHyiTe CBOW OTBET.

AMMUMak

8. CamopopaHas (3n1emeHTapHas) cepa BCTpeUyaeTca r1aBHbIM 06pa3om B KPYNHbIX
NnoA3eMHbIX MEeCTOPOXXAEHUAX, 3a/erarolmx B rnyboknx cnoax semaun. Loboiua
cepbl U3 3TUX MECTOPOXKAEHUU TpebyeT 3HauUUTeIbHbIX (PUHAHCOBbIX CPEACTB.
Kak Mo>xHO M3Bieub cepy U3 rny6oKux noa3eMHbIX C/IOEB C MEHbLUUMU
¢vHaHCcOBbIMUM 3aTpaTamun?




9. Mpwn ncnonbzoBaHUN HePTENPOAYKTOB pas/IMUHbIe COEAMHEHUA Cepbl, BXOAALLME B
MX COCTaB, CTAaHOBATCA NPUUYNHOW 3arpA3HEHUA BO3AyXa, NOYBbl U BOAOEMOB.
l. Kakvm o0bpa3om 311 coeanHeHMA 3arpasHArOT okpy>KatoLwyto cpeady? Kakne
peakLmn NPOUCXOAAT NPU 3TOM?
ll. Kak MOXHO peLumnTb 3Ty npobaemMy ¢ MOMOLLbHO FalléHON n3BecTn?

10. B npouiecce nosyuyeHMA CEPHOU KMCNOTbl KOHTaKTHbIM cnocobom:
a. Kakve npoueccbl nponcxoaar Ha | ctagnm?
b. Kakne npoueccbl nponcxoaar Ha Il ctagumn?
¢. Kakne npoueccol npoucxoaat Ha lll ctagumn?

11. KaknMu cXOAHBLIMM U OT/INUUTENBHBIMU CBOCTBaMU 061aaal0T anmMas u rpapur?

12. NMpwn kpyrosopoTe yrnepoaa B npvpoae yrnepopcoaepxaiwjme Bel,ecrsa
NOCTOAHHO NMepemMeLlaloTCA MeXAY XXMBbIM U HEXXUBbIM MUPOM.
|. B xoze Kakux NpoLLeccoB yriepoacosepxallme CoeAnHeHnsa nepexosar n3
XMBOW Cpefbl B HEXMBYHO Cpeay?
[l. B xoae kakux NpoLeccoB yrnepoacoepXKalyme CoeuHeHNa Nepexosar 13
HEeXNBOW Cpefbl B XUBYHO cpeay?

13. PacTeHne nomellaloT Ha HEKOTOPOE BpPeMs B CTeK/IAHHbIN cocya. N3meHuTca
1 co BpemeHeM aaBnieHue B cocyae? MosicHUuTe cBOW OTBET, UCNONb3YH
ypaBHeHue MpoTeKarolLe peakuum.

14. MNpuBeaéH rpaduk 3aBucumoctn uncna moneum FeCl,, obpasyrowteroca npu
3
peakuun B3aMMOAENCTBUA XKeJie3a C XJIOPOM, OT UMcia MoJiei U3pacxoa0BaHHOIO

xnopa.

. 1
a. Hatigute x. *
b. Hanaute y. S
c. Ckonbko moneii FeCl, 6bino 9
noay4yeHo? X
0,75 y 2 3

Cl,, monb



Halwa nuia, cpeAcTBa rurneHbl, Hala ogexaa — BCE 3TO TECHO CBA3aHO C
opraHu4yeckMmMm BelectBamMmn. MHoroe 13 Toro, YeM Mbl MOJIb3yeMCA B
NMOBCEAHEBHOW XM3HW: M1aCcTMKOBasA NOCyAa, NMPOAYKTbl MUTAHWS, 1eKapCTBa,
napdromepus, Kpacku, MOKLLME CPpeacTBa U T.4. — MPOU3BOAUTCS U3
OpraHMYecknx coeanHeHN. BoNbLUIMHCTBO BELLECTB, KOTOPble

NCNONb3YHOTCA ANA NPpUBELAEHNA B ABUNXEHNE aBTOMOGM}leI‘/'I, Ana otonneHna
AOMOB Nan Bblpa60TKI/I NIEKTPOSHEPTNN, TakKXe ABNAAKOTCA OPraHN4YeCKMMmn

BELLLeCTBAMMU.

OpraHu3m yenoBeka ABAAETCSA
C/IOXXHOW CUCTEMOW, COCTOSILLIEN B
OCHOBHOM W3 BOZbl U OPraHN4eckmnx
BeLLecTB. benku, Xupbl 1 yrneBoabl —
3TO OpraHnYeckune BELLLEeCTBa,
nrparoLLme KAH4YeByo pPoJb B
bopMUPOBaHNN U XXU3HEAEATENBHOCTU
Hallero opraHu3mMa. OpraHnyeckme
BeLLleCTBa y4acTBYHOT B npoLieccax,
npoTekatoLLmX B KaeTkax, obecneyvsas
3HepreTMYeckmii O6MeH U
HOpMa/bHOe pa3BWTME OpraHn3Ma.

V13 pa3gena Bbl y3HaeTe

+ OpraHnyeckne coesHEHWs, COCTOALLME U3 ABYX 3/1EMEHTOB — YIIepoja W BOAOPOZa, — Ha3bIBakoTCA
YrNeBOAOPOAaMM

* B pe3synbrate dpakLMOHHOW ANCTUANALMM HEDTM NMOAYYatOT pa3/nyHble NPOAYKTbl (PapUHMPOBaHHBI
ras, 6eH3uH, HadTa, KEPOCUH, AM3eNbHOE TOM/IMBO, MasyT, CMa30uYHble Macaa, butym)

» C yBenmMyeHreM Ymcna aToMOB YIieposa B MOJIEKY/IaX BELLECTB, BXOAALLMX B COCTaB HEPTAHbIX
bpakuuii, Temnepatypa KuneHna GpakLimMin MOBbILLAETCS, a TeKy4eCTb, IeTy4ecTb N roproYecTb
CHW>KatoTCA

* MNpwn BTOPUYHOW NepepaboTke HedTN BbIXOA BeH3VHa yBENNUMBAETCA 3a CHET NpoLecca KpekuHra —
pacLLenneHns MOeKYN YINEBOLOPOAOB, BXOAALLMX B COCTaB HePTENPOAYKTOB, Ha MOJIEKY/bl MEHbLLETO

pa3mepa

* Monnmepsbl 0bpasyroTca B pesy/brate peakuuy NoaMMepmn3aLmm — MHOTOKPaTHOrO COEAMHEHNA APYT C
APYrom monekyn (Hanpumep, 3TuaeHa U NPONueHa) B MakpoOMOeKy/bl (COOTBETCTBEHHO MON3TU/IEHA
1 NOAMMNPONUAEHA)

» OpraHuyeckue BeLlecTBa, 0bpasyroLLmeca NyTéM 3ameLLeHNsa aTOMOB BOAOPOAA B MOeKyax
YrNeBojOPOAOB Ha GYHKLMOHa/bHbIE rPYnMbl, HA3bIBAKOTCA OPraHNYeCKUMM BeLLLeCTBaMM C
®YHKLMOHaNbHbIMM rpynnamun (Hanpumep, CNpTbl, KAPOOHOBbIE KUCAOTbI)

Q.

B kakux ewwé obnactax ncnonb3yrorcs
OopraHu4yeckue BellecTa?

. Kakne dyHKUMM BbINOAHAOT OpraHnyeckme

BELLECTBa B OpraHn3me yenoseka?

. Kak BbI cumtaete, kakme npeaMeTbl B BalleM

AOME U3roToBJIEHbI N3 MaTEPMaOB Ha OCHOBE
opraHn4yeckmnx BeLLI,eCTB?

. Kak BbI AyMaeTe, noyemy opraHm4yeckmne

BELL,eCTBa NoJy4nIn Takoe LMpoKoe
npYMeHeHwne?

. He 6yﬂ,b OopraHn4yeckmnx BeLlecTB, Kak UsMeHnnacb

6bl Hawwa rnoeceaHeBHaA SKN3Hb?




Yactb I

/.1 PoccmnbHOE TONAMBO

OcTtaHku paCTeHMIZ N XXKUBOTHbIX, XXUBLUWUX MUNJTNOHbI JIET Ha3ad, cerogHA obecneunBatoT 3Hepr|/|e|7| JKN3Hb
COBPEMEHHbIX mo,u,e|7|. doccnmnbHOEe ToNAUBO, CCI)OpMI/IpOBaBLIJeeCﬂ B Fﬂy6OKI/IX cnosx 3eman, coXpaHdaeT

i NOJYYEHHYHO OT NPUPOAbLI N HAKOMJEHHYHO 3a CTONETUSA SHEPTUIO.
- T o, ncnonbsys 3Ty aHepruto, oborpesaroT CBOM A0OMa, NPUBOAAT B
. ABVXKEHWe TPaHCMOPTHbIE CPeACTBA U Pa3BMBAKOT NMPOMbILLIAEHHOCTb.

il
l -|| CerOAHﬂ 3Hep|'l/|ﬂ, I_IOJ'IyL'IaeMaH oT q)OCCVU'IbHOl'O TONJMBa, BO MHOIo
pa3 NpeBbILWAET 3HEPTUIO, MNONYYAEMYHO U3 APYrUX NCTOUHMKOB.

 Kakne Buapbl Tonnmea otHocATcA K pOCCUIbHOMY TONAMBY?
« Kak o obpasoBanucb?

 ANA KaKMX MHBIX LieJIeV UCNOJIb3YIOTCA 3TV BUAbI TON/IMBa?
 Yro Bbl 3HaeTe o nepepaborke HedpTN?

ANEPHAA SHEPTVA  YrONb MPUPOAHbI A3 HEOTb  BO3OBHOB/AEMAA
6% 24% 23% 38% SHEPTUA

r boCCUnbHOE TOMANEBO Y\ W3 yuebHuka “Tpmpoaa” 3a 6 knacc Bbl y3HanW, Uto K GOCCUABHOMY
JIHO0- '

WA HedbTb, NPUPOAHSINA ras, TON/INBY OTHOCATCA MPUPOAHDINA ra3, HedpTb 1 KAMEHHbIW YroJib.
ULy KaMEHHbIW yTOJib, doccmabHoe ToNANBO CHOPMUPOBANOCH M3 OCTAHKOB PaCTEHUIA 1
HeBO306OHOBAAEMbIE
pecypcsbl, cl)paKLI,l/IOHHaﬂ XKNBOTHBbIX, )XUBLLUUNX MUJTNOHbI 1IET Ha3aj. K npuMepy, Heq)Tb
ANCTUANALMNA HedTw, obpa3oBanacb M3 OCTaTKOB OTMEPLUNX PACTEHNIN N XXMBOTHBIX,

PpaKkLMOHHasA KONOHHa,

¢|e¢TerOAyKTbI ) npenmyLwectBeHHO U3 MMKPOOPraHN3MOB M MOPCKOTO MJIaHKTOHaA.

DTN OCTaTKN OMyCcKaancb Ha AHO OKeaHOB W, MOKpPbIBaAChb CO

BPEMeHeM C/I0AMU Mnecka v 1aa, 3a MUIJIMOHbI NIET MOCTENEHHO

npespaLanncb B HepTb. Hacto BMecTe ¢ HePTbIO BCTpeyaeTca U

NPUPOAHbIN ra3. Ero obpa3oBaHme CXO4HO C NPOLLECCOM

obpaszoBaHuna HedTU. Tak, COeANHEHNS, BXOAALLME B COCTaB HedTH,
B YCJIOBUAX BbICOKNX TEMMNepaTyp W AaBeHUA passiaraaucs,

TP o 06pa3sys NPYPOAHLIN ras.

Yronb — 370 pe3y/nbTaT pa3noXKeHUA OCTaTKOB APEBHUX PacTeHUN,

Npov3pacTaBLUNX Ha 6ONIOTUCTOM MECTHOCTU. ITW OCTaTKW1, HAaXOAACh

NoJ, C/I0OEM OCafO4HbIX MOPOZ, B TeYEHME MUIIMOHOB JIET MO/,

BO34EeNCTBMEM AaBNEHNA 1 TeMnepaTypbl NPeBPaLLasnCh B yrob.

ObpazoBaHune HedpTV — KpanHe MeA/IeHHbIA NPOLeCC, Toraa Kak

3|—|a— ExxeaHeBHO BO BCeM h NFOAM MCNONB3YHOT HedTb ropasgo bbicTpee, YeM OHa obpasyeTcs.

R VVIP€e NCNoab3yeTcAa MprvMepHO MONOBMHA NCMOJb3yeMOWn HedpTW pacxoayeTcsa Ha

CISEA 60nee 13 munnnapaos NoTpebHOCTM TpaHcnopTa. [lBunxeHre aBTOMObMAEN, FPy30BbIX

Mo pacqéﬁglnpg:c::ﬁzé, MaLLUVH, CaMOJIETOB, CYA0B OCYLLECTBAAETCA 3a CHET TOMNJ/IMNBA,

NPV CYLLeCTBYHOLMX TEMMAX NoJly4aeMoro B OCHOBHOM U3 HedTWn. YacTb HedTenpoAyKTOB

A06bIuv HedTW eé 3anacoB XBaTUT | BbIMOJIHAET POJiIb UCTOUYHMKA TEer/a Ha 3aBOAaX W B XWJIbIX JOMaX.

\[TPUMepHO Ha 40 ser. J Ha tenno- n anekTpoctaHumax Tenao, nojayyaemMoe rnpu OKnuraHum

NPUPOAHbIN ra3 HehTb KaMeHHbI yrosb




OpFaHllll—IECKI/Ie coegnHeHuna

HedTENPOAYKTOB, MCMOIb3YETCs A8 NPEeBpaLLeHNs BOAbl B Nap. [pyras nx 4acTb NPUMEHSeTCs B
NPOW3BOACTBE PA3NINUHOWN NPOAYKLIMM — MAACTUKA, LUaMMyHeW, KpacokK, TKaHeW, MOHOLLMX CP eACTB,
NeKapCTBEHHbIX NpenapaTtoB 1 T.4. MHorve npesmMeThbl, KOTOPbIMW Mbl MOb3YEMCS eXeAHEBHO,
N3roTOB/IEHbI U3 NPOAYKTOB nepepaboTkn HedTN. YunTtbiBas TeMMbl NCMOAb30BaHUA HePTHN, Heaanék ToT
AEeHb, KOTAa eé 3anacbl MONHOCTLIO McTowaTtcs. Bot nouemy HedTb OTHOCKTCS K HEBO3O6HOB/ISIEMbIM
pecypcam. Hedtb npeacraBaset cobon cMeCb COTEH PasANYHbIX COEANHEHUN. DTN COeANHEHNA
cozep>kaT B CBOEM COCTaBe YIr1epos 1 BOLOPOA W Ha3blBakOTCA OPraHUMYEeCKUMU coeAnHeHuamMu. /13
M3BECTHbIX HaM BeLLLeCTB K OpraHMyeckuM coeanHeHnsamM oTHocaTcsa metaH (CH,), aTmnoBbin cnvpt
(C,H,OH), auetoH (C,H,0), rntokoza (C,H,,0,), yrneBoabl, 6enku, xupbl 1 1.4. O6nacTb Haykn, nydatoLas
OpraHn4yeckne CoeanHeHs, Ha3biBaeTC OPraHNUYeCcKoOu XUMMnen.

OpraHunyeckme coefmHeHns, COCTOALLME N3 INEMEHTOB Yrieposa N BOAOPOAA, Ha3blBatOTCA
yrnesopopoaamu. B HedpTn cogepxatca yrneBogopoabl Pa3iMyHOro cocraBa (C YNCIOM aTOMOB
yrnepoga B mosekyne ot 1 go 70) u cTpoeHus.

Kakumu cBoiicTBaMmu 06/1a4a10T NPOAYKTbI, MOJydYeHHble U3 HepTn?

MpuHapnexxHocTU: NPMBOP ANA ANCTUANALMN (KPYTNOA0HHas Konba, GpakLMOHHasA KOOHKa,
TEPMOMETP, XONOAUNBHUK, a/lIOHX), CMMPTOBKA, WTATUBbI, XMMUYECKMe CTakaHbl, MEH3YpPKa, YacoBble
CTékna, HePTb.
Xop paborbi:
LWar 1. Cobepute npnbop, Kak NoKasaHO Ha PUCYHKe.
LLar 2. YctaHOBUTE NOA annoHxem ctakaH o6bémom 100 ma. Hanewnte B KpyrnogoHHyto konby 200 ma
HedTM 1 HauHWTe HarpeBaHue. Koraa temnepatypa gocturHeT 100°C, 3amMeHuWTe CTakaH Ha HOBbIW.
War 3. NocnegoBatenbHO 3ameHsnTe ctakaHbl npu 150°C n 200°C.
War 4. Mpwn 300°C npekpaTtnTe HarpeBaHue.
LWar 5. /13mepbTe ¢ MOMOLLIbIO MEH3YPKN O6BEM XXUAKOCTU B KaXXAOM M3 YETbIPEX XMMUYECKNX CTaKaHOB.
Ob6paTtnte BHMMaHMeE Ha TEKYYECTb XUAKOCTEN.

Lar 6. OT6epMTe paBHbl€ KOMYeCTBa Ka>kA0ro npoayKrta (|-|O OTAeﬂbHOCTM) N OCTOPO>KHO UX MOJOXIUTE.
A
|

O6cyaurTe: TeplvlorvleTp—-r

1. Kunena nn He¢pTb NpM NOCTOAHHOMN
Temnepartype? MNouemy Tak?

2. B kakomMm TeMnepaTypHOM UHTepBasie 06bEM
NoJly4eHHOro npoaykTa 6bin 6osblue, uem y
KaX>X/A0ro U3 ocTajibHbIX NPOAYKTOB?

3. YUto Bbl 3aMeTU/IN NPU CPaBHEHUN TEKYUECTU
npoaykros?

4. Kakoi u3 npoayktoB 6onee neryu?

5. K kakomy BbiBOAY Bbl NPULLAN NPU
CpaBHEHMU roprOYECTU NPOAYKTOB?

BbIBOZ, BOAbI

XONOANNbHUK




Yactb Il

PasnnuHble opraHMyeckme BeLecTBa, cojepkalumeca B Hedtn,
OT/INYAKOTCA APYr OT Apyra MO CBOEMY COCTaBy, CTPOEHMUIO U
cBovcTBam. [103TOMy AnA paumoOHaNbHOrO MCNOIb30BaHNUA HebTn eé
Ha HedTenepepabaTbiBatOLLMX 3aBOAAX PA3AENAOT HA CMecu
BELLECTB C 6AM3KMMK NO pa3mepy Monekynamu (dpakuum). Jna stou
Lean NCnonb3yeTcs npoLecc GPakuMOHHON AUCTUANALMN.

Ha HedTenepepabatbiBatoLeM 3aBoge GpakLMOHHAA ANCTUANALNA
ocyLLecTBaAeTCcA BO GPakLMOHHOWN KONOHHe — BallHe, KoTopas
CWIHO HArpeBaeTCs B HUXKHEWN YacTK, a Mo Mepe MOBbILLEHWSA
BbICOTbI TeMMNepaTypa B HEW MOCTEMEHHO CHUXaeTcs. BHyTpu
KOJIOHHbI HaxOAATCA TaK Ha3blBaeMble Tapesnku; npu
COMPUKOCHOBEHUM C TapenKamuy NPOUCXOAUT KOHAEHCaLMA NapoB
yrneBogoposoB. HedTb, otaenéHHaa oT BOAbl U npumeceit (necka,
[/INHBI, CONEN), MOAAETCA B HUXKHIOK YaCTb KONOHHBI. [10CKObKY

PapuHupo-
BaHHbIN
ras

beH3unH
(ra3onunH)

Hadra

KepocuH

[nzenbHoe
TOM/VBO
(razoninb)

Cblpas HedTb HarpeBaeTcs
40 TeMnepatypbl >300°C

Cma3zouHble
Macsa

MaszyT

Heq)Tb ABNAETCA CMeCbHO, OHa KUMNMUT B Onpeﬂ,efléHHOM AnanasoHe butym
TeMmnepartyp. ®pakLrOoHHas
CHayvana ncnapAaroTcAa BELWeCTBa C MONEKYN1aMWN MEHbLLETO pasMepa Rogouna

W VX ropsiume napbl NOAHMMALOTCA B BEPXHHOK YacTb KOJIOHHbI.

34ecb OHM ConpMKacaroTCs € Tapenkamu, KOHAEHCUPYHOTCS U

YAANAKOTCA U3 KONOHHbI. [apbl BewwecTB ¢ MoieKynamu 6obLuero

pa3Mepa KOHAEHCUPYHOTCA Ha TapenkaX, PacroIOXeHHbIX HUXKE.

TakvM 06pa3oM, 13 pasHbIX BbIXOAHbIX NaTPyOKOB KONOHHbI

OTAENAOTCA MPOAYKTbI C Pa3IMYHBIM COCTaBOM. TN MPOAYKThI

Ha3bIBatOTCH HePTAHBIMU PppaKLUAMMN.

B Tabauue, npeacTaBaeHHOW HUXe, NpuBeAeHbl HedTAHbIE GpaKLMK, YNCNO aTOMOB yraeposa B
MOJIeKyNaX Yr1eBOA0POAOB, COCTABAAOLLMX OCHOBY YKa3aHHbIX Gpakumni, 1 06a1actn Ux NpUMeHeHUs.

Hedtanasa ¢pakums Yucno atomoB yrnepoga Obnactb NnpUMeHeHWs
Pa¢puH1poBaHHbIN ra3 CG-G CXM>KeHHbIe rasbl, NCnosblyemble B ObITy
BeH3uH (ra3onuvH) C.-C, TonanBo Ans aBToMObUNEN
Hadra CbIpbé Ans Lenoro paja XMMmn4eckmx BeLLecTs
G- Coo N NNacTMyecKnx Matepunanos
KepocuH co_c TonavBo AN CaMONETOB, TONAMBO ANA
107 ~1s KepoCVHOBbLIX 0borpesaTenei 1 namn
[Jv3enbHoe TonAnBoO (ra3oib) C— Cyy TonavBo ANs An3eNbHbIX ABUraTenein
MasyT TonavBo ANs 3N1eKTPOCTaHLMI, MOPCKNX CyAOB
Co= G N OTOMUTENbHBIX CUCTEM B XXWJbIX AOMaXx
Macna, BOCKM 1 NOAMPOAN ANs
Cma3ouHble Macsia C.—-C <
307 =50 aBTOMOOWNbHBIX ABUraTeNein n MexaHn3mMoB
N LOPOXKHBIX MOKPBITUIA (aCPanbTUPOBaHMA) U
STy C.. ¥ BiLLe Ana pop p (acd p )

repMeTmnsaunmn KpoBeibHbIX MaTepranos




OpraHI/I‘-IeCKVIe coegnHeHuna

C yBennyeHnem 4Ymncna aToMoB yraepoja B MoeKy/ax BeLecTs,
BXOAALLMX B COCTaB HePpTAHON PpakLmm, Temnepatypa KMMeHns
dpakumm NoBbIWaeTcs, a e€ TeKy4yecTb 1 NeTyyecTb
YMEHbLLArTCA, NPX 3TOM PpakLMm CTAaHOBATCA MEHee roproYnMM.
Mo3ToMy CMa3o4Hble Macaa 1 MasyT He UCMOb3YHOTCA B KayecTBe
TONAVBa.

NMpumenuTe nonyueHHble 3HAHUA

1. YTo n3MeHnTCA B Hallen KN3HU, eCN NCCAKHYT 3anachl Heq)TI/I?

2. Kakas 13 dpakumin 3aMET 6oablumii O6BEM MNpPU paBHbIX Maccax beH3MHa 1 KepocuHa?
O60CHyNTEe CBOW OTBET.

3. Kak Bbl fymaeTe, MOBAMAET N HA Ka4eCcTBO NMpoLecca yMeHbLUeHMEe BbICOTbl PPaKLMOHHOW KONOHHbI?
Mouemy?

I'Iposepb're noJjiyueHHblieé 3HaHUA

1. Kakne BMAbl TONAMBaA Ha3blBatOT GOCCUIbHBIM TONANBOM? NS KakmxX Lenen ncnoabsyercs GpoccuabHoe
TONANBO?

2. NoyeMy HedTb Ha3bIBatOT HEBO30OHOBAEMbIM PeECYPCOM?
3. Y70 Takoe yrneBoAoposabl? Kakme 13 n3BeCTHbIX BaM BeLLEeCTB OTHOCATCA K yrneBogoposam?

4. Kak nponcxoanTt ppakLmoHHas anctuanauma Hegptn? Kakme npoayKTbl MONYYaOTCA B XO4€ 3TOro
npouecca?
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7.2 Yrnesopopoabl. KpekuHr

ExxefHEBHO B MMpe pacxofyeTcs HECKONbKO
MWAZIMOHOB TOHH 6eH3mHa. B cpegHem ogHoro antpa
H6eH3MHa oKa3blBaeTCA AOCTaTOYHO ANA Npobera
aBTOMOb6UAA Ha paccTtosiHme 10-15 km.
MepepnBuxeHme TbicAy aBTOMObUAEN B ropoAax, Kak
1 NONETbI COTEH CaMONETOB, TPEDOYHOT HONbLLMX
3aTpat Tonsmea. C yBennyeHnemM KonmyecTea
aBTOMOOWAEN U CAMONETOB OYEHb ObICTPO PaCTET U
CNpOC Ha 6eH3H. B pesynbtate, gns obecnieuenns  ° Kak Bbl ;ymaeTe, foCTaTOuHO 2 ANA

» K uemy npuBeaér npousBoacTBO 6€eH3NHa
B HeA,0CTAaTOUHbIX 06bEéMax?

6ecnepeboriHoM paboTbl TPaHCNOPTa BO3HUKAET TaKkoro KoAnuecTBa TpaHcnopra 6eH3nHa,
HeobXOANMOCTb B yBENNUYEHUN OOBEMOB nosy4aemoro ¢ppakuMOHHOMN
Npou3BOACTBaA BeH3MHa. auctunnsauven HepTn?

+ Uto 6bl Bbl NPeANoXUAN ANA YBEINUEHUA
npousBojacTBa 6eH3nHa?

a/lKaHbl, aNKeHbl, MpeseNbHble YIeBOAOPOAbI, HENpeaeabHble YTNEBOAOPOAbI, KPEKUHT, MOAUMEP,

SCELER MoHOMep, peakuma noanMepusannm, 3n1eMeHTapHoOe 3BeHO, CTerneHb NoaMMepm3aLmm
cnosa

BeH3nH cocTtaBnset okono 20% obuwiero o6béma NPoAYKTOB,
nosy4yaembix NPy ANCTUANALUN HeDTU. YUnTbIBas BbICOKMIA CPOC
’ _é_ ’ CH, Ha BeH3WH, AN yBENUYEHUs ero Bbixoga (NpumMepHo fo 70%)
| MeTaH Apyrve HepTenpoayKTbl MOABEPratoTCa BTOPUUYHOM NepepaboTke.
H B pe3ynbrate XMMMUeCKMX MPOLEeCCOB BELLECTBA, BXOAALLME B
COCTaB 3TMX HePpTENPOAYKTOB, NPeBPaLLatoT B BELLECTBA,
COOTBETCTBYHOLME HEH3MHOBOW dpakLuun.
. C.H, K Ba>kHeMLMM BelL,eCcTBaM B cOCTaBe HePTN OTHOCATCA aJiKaHbl.
| TaH MpocTenwmm npeacTaBUTeNEM aNkaHOB ABASETCA METaH.
H H Ecav oT Mosieky/ibl MeTaHa MbICNIEHHO OTHUMEM OAMH aTOM
BOAOpPOAa M 3aMeCTMM ero aTOMOM Yr1eposa, K KOTOpoMmy eLé
BT NPUCOeANHUM TPWU aTOMa BOAOPOAA, Mbl MOJYUYUM BTOPOM
HC—C—C—H E;'lsnaH npeacTaBuTENb aNkaHOB — 3TaH. Ecan Taknum xe obpasom
|| MbICIEHHO OTHSATb aTOM BOAOPOAa OT MOJEKY/bl 3TaHa N 3aMeCTUTb
H H H €ro aToMOM Yyr/iepoAa, KOTOpPbIiA, B CBOKO O4Yepesb, CBA3aH C TpeMs
aToMamu Bogopoga (T.e. Ha rpynny CH,), To obpa3syetca TpeTui
npeacTaBUTENb aNIKaHOB — MPOMaH.




OpraHuyeckmne coeaHeEHUA

TakvM e 06pa3oM — yBesIMuMBas YMCNO aTOMOB YIeposa B MOJIEKYNE, — MOXHO COCTaBUTb GOPMYIbI

APYrux npeactaBuTenen knacca ankaHos. CocTaB ankaHoB cooTBeTcTByeT obuen dopmyne CH,, ...
Huxxe npmBeseHbl GOpMy/bl M Ha3BaHUS HEKOTOPbIX a/IkaHOB.

3 cTpoeHuns ankaHOB cneayeT, UTO B MOJiekynax c ABymMa n 6onee

aTOMaMu yriepoAa 3T1 aTOMbl COEAVHEHbI APYT C APYTOM TObKO H H

oanHapHon cBA3bo (C — C). Mo3ToMy ankaHbl Ha3biBatOT \ / CaH,

npegenbHbIMU (HacbILEHHbIMW) YINIeBOAOPOAAMM. 5: - C\ STvnen

Ecin B MOJieKy/le 3TaHa Mbl OTHUMEM MO OAHOMY aTOMy BOAOPOAA OT H H (3rer)

KaXZOoro yrnepoAHOro atoma 1 3anuiemM Mexay aToMamu yriepoja

ABOWHYHO CBA3b, TO MOJYYMM yrneBogopos ¢ popmynon C,H,. 1ot H H

YINEeBOAOPOZA Ha3blBAETCA STUAEHOM (3TEHOM). E: C—(IZ—H CH,

ITUNeH — MepBbli NPeACcTaBUTEb Klacca anKeHoB. YTo6bl A I ponuien
H H H (nponer)

3anucaTb CTPYKTYpY CAefyroLero npeAcrtaBuTeNs ajkeHos, B

MOJIEKYJ/Ie 3TUJIEHA K OJHOMY 13 aTOMOB Yr/1epoja BMECTO OAHOTO

aTtoma Bogopoga npucoeanHum rpynny -CH,. HassaHwue 31oro ankeHa — nponuaeH (NporieH).

Kak cnegyet 13 cTpoeHuA ankeHoB, B UX MOJIeKyaax MMeeTca oAHa ABovHasa ceasb (C=C) mexay
atomamu yrnepoga. [1o3Tomy ankeHbl OTHOCATCA K HenpeAe/bHbIM (HeHacCbILWeHHbIM)
yrnesogopoaam. PopMy/bl CreayroLmnx NpeacTaBmTeei Kaacca aNkeHOB MOXHO COCTaBUTb TakKnUM
e obpazom, yBesimumnBas Yncno aTomoB yrnepoga B mosekysne. CoctasB alkeHOB COOTBETCTBYET
obwwen popmyne C H,.. Hnmxke npreeaeHbl GOpMybl N Ha3BaHMA HEKOTOPbIX NpeACcTaBUTeNEeN
a/IKeHOB:

Ankanbl ("aH")-C—C

Ankenbl ("en”) - C =C

7

YrneBofopoOAbl — 3TO BeLecTBa, Kak MpaBuao, HepacTBOPMMbIe B
Boge. C yBeanyeHneM nx OTHOCUTENbHOW MOJIEKYNIAPHON MacChbl
BO3pacTatoT MX TeMnepaTtypbl NAaBAEHUA U KUMEHNUS, @ TaKXKe NX
NAOTHOCTb. YI1€eBOA0POAbI C HU3KOM OTHOCUTENBHOW MONEKYIAPHOM
MacCou Mpu 0BbIYHBIX YCNOBUAX HAXOAATCHA, B OCHOBHOM, B
razoobpasHoM cocTosaHumM (Hanpumep, meTaH (CH,), ataH (C,H,),
nponaH (C,H,), 6ytan (C,H,,), atnnen (C,H,), nponunen (C;H) n ap.) C
yBENNUYEHNEM OTHOCUTENIbHON MONEKYASPHOM MacChl MoCaeayoLmne
npeacTaBuTeN yrneBoAopOA0B — XUAKMe U TBEPAble BellecTBa Npu
06bIYHbIX ycnoBuaAx (Hanpumep, neHTaH (CH,,), rekcan (CH,,), neHTeH I
(CsH,o) n ap. HaxoaATCA MPY OBbIYHBIX YCAOBUAX B XXNAKOM -
COCTOSIHUN). \.

SI'EER [lapaduH, 13
SIERIZE KOTOPOro

2
2=l N3roTaB/ANBatOT

cBeuu,
npeacraBaseT cobou

CMeCb TBépAbIX aJIKaHOB.

\
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Kak 1 60NbLUIMHCTBO OpPraHNYecknx CoeanHeHnn,
YIN1€BOAOPO/AbI — roptoUe BeLLecTsa.

CH, + 20, — CO, + 2H,0
B xoae BTOpnUYHOW NepepaboTkn HedGTenpoayKTOB CoZep>Kallmecs
B HMX a/IKaHbl MpeTepneBatoT pas3inyHble npespaeHna. OgHMM 13
TaknX MPOLLEeCCOB ABNAETCA KPEKWHI.

KpekunHr — 310 paclienneHme Moaekyn yrneBo4opOLoB B
cocTaBe HeQTEMPOAYKTOB A0 MOJIEKY/1 MEHbBLLEFO pa3Mepa,

YcTaHOBKa KaTaNnTU4eCcKoro KpekunHra npouncxogAdilee B npouecce BTOpI/I‘—IHOI‘/JI nepepa60TK|/| Heq)TI/I.
Ha HedTenepepabaTbiBatoLLLEeM 3aBOje

Kak ocywiectBuTb KpeKkuHr B 1abopatopun?

MpuHapneXXHOCTN: M1UHepanbHasa BaTa TONLWNHON 3—4 CM, OKCUA aNtoMUHUSA, NPobupkn, Npobka,
ra3ooTBOAHAaN TPybKa, CTEKNAHHBIN COCyA, BOAA, LUTATMBbI, CMMPTOBKA, CMa3o4yHOEe Mac/o.

War 1. MNepenuwwimnTe B TETPaAb CAEAYHOLLYHO TabauLly.

n
—
19
o
ac
)
=
()
—
x
()
=

CsoicTBa Cma3zouHoe macio Mpoaykt

BHewHWI BUA

3anax

CnocobHoCTb K BO3ropaHunto

XvMunueckas akTUBHOCTb

LWar 2. OnuwinTte BHELHMI BUA M 3aMax CMa3o4yHOro Macia v OTMETbTE 3TV AaHHble B TabauLe.
LWar 3. Otbepute HEMHOrO 3TOro Macaa 1 COXIUTe ero Ha YacoBom crekne. OTMeTbTe B TabaumLe CKOpoCTb
ropeHVs Macia N Ha OCHOBaHMN CKOPOCTU — ero akTUBHOCTb B 3TOW peakLuu.
LWar 4. Onyctute MYHepasibHytO BaTy B CMa304HOE Maco M NOAEPXKMTE HEKOTOPOe BPEMs, 3aTeM N3BJIEKUTE.
MomecTnB 3Ty BaTy Ha AHO NPOBUPKK, 3aKpenuTe NPobUpKy Ha

MWHepasibHas BaTa
LUTaTUBE B FOPM30OHTa/IbHOM MOJOXEHWM.

OKCna aNtoOMUHNA

War 5. MNMomectute B CpeaHIor YacTb NPOBMPKM HEMHOTO  OKCUAa
aNFOMUHMA. 3aKPONTE TOPALILLKO NPOBMPKM MPOBKOW ¢ 1+
ras00TBOAHOW TPYOKOM. HarpeBaHue
LWar 6. CMOHTMpYWTE NpUbOp, Kak NMokasaHO Ha PUCYHKe, YTOObI
ras, BblAENAOLWMIACA U3 NPOBUPKK, cOBMpanca Hag BOZOW.

LWar 7. HarpeBaite HEKOTOPOE BPeEMS YacTb MPOBMPKUN C OKCUAOM

ANFOMUHNA NAaMEHEM CMUPTOBKW.
LWLar 8. MNpekpaTtnTe HarpeBaHWe 1 Cpasy >Ke U3BNEKUTE KOHeL, ra300TBOAHON TPYOKMN 13 BOAbI.

Onpep,enMTe BHELLHWA BUA W 3anaX npoaykTa, C06paHHOFO Haj BOAOI\/’I, N OTMETbTE UX B Ta6n|/|u,e.

BOAA

Oo

o O

LWar 9. OCTopoXKHO NOAOXKIUTE MOMYYEHHDBIV NMPOAYKT, OTMeTbTe B TabamLe CKOPOCTb FOPEHNSA U Ha OCHOBaHWM
CKOPOCTW — €ro akTMBHOCTb B 3TON peakLii.

O6cyaure:

1. Yto Bbl HabnOAaNn BO Bpems HarpeBaHUA?

2. Mo KakMm cBOCTBaM pa3/IM4aloTCA UCXOAHOE BELECTBO U NOJIyYEeHHbIA NPOoAyKT?
3. Kak MO>XHO 06bACHUTbL pa3ainumne B 3TUX CBOUCTBaX?




Opran-leCKme coegnHeHuna

B npouecce kpekmHra HepTeNPOAYKT NPU HarpeBaHUN NCNapsaeTcs, a NoayYeHHble ropsaYmne napbl
NPOMNyCKaroTCA Haj KaTaam3aTtopoM. B 310 Bpems cogepkalymecs B HebTenpoaykTe askaHbl
pa3fiaratoTcs ¢ 0bpa3oBaHMEM CMeCK aNkaHOB M ankeHoB. Hanpumep, paclenneHne Moieky bl
anKkaHa B cocTaBe HedTenpoaykTa, cogep>attein 10 aToMOB yrneposa, MOXeT NMPOUNCXOANTb COMacHO

cnepytoLLen cxeme:
H HH H H H H H H H

[ R A B B
B R A A A A
H HH H H HH H H H

ankaH @ 540°C, katanusatop

H H H H H H H H H H

R A N N
A R B S R B

H H H H H H H H H
ankaH ankeH anKeH
(neHTaH) (nponwnnen) (3TnneH)

MonyyeHHbIV B 3TOM peakumm neHTaH (C;H,,) OTHOCUTCA K OCHOBHBIM BeLLEeCTBaM, BXOAALLMM B COCTaB
6eH3mHa. CnesoBaTeNbHO, B XO4€e KPeKMHra HedTenpoayKT npeBpaLLaetca B 6eH3MH, UTO MPUBOAMUT K
yBE/MYEHMIO BbixoZa BeH3MHa B NPOMbILLAEHHbIX MacluTabax. ObpasyroLumecs B 3TOM npotiecce
atuneH (CH,) n nponunen (CH,) ncnonbsyrotca ana nonydeHna naactMace. Tak, B pesysibtate paspbiBa
MMEIOLLMXCA B HUX ABOMHBIX CBA3EM MOJIEKY/Ibl STUEHA Y MPOMUIEHa COEAUHSAIOTCA APYT C APYrOM,
obpazysa Makpomonekybl. [TosyyeHHble NPy 3TOM BeLLEeCTBa Ha3bIBatOTCA MNOJIMMepPaMM, BELLECTBA,
obpa3oBaBLUVe NOVMMEPbl, — MOHOMEpPaMMU, a peakLisa — peakuuein noammepusauumn. Hanpumep,
npy NoANMepM3aLLMmM STUIeHa NONyYaeTca NOAVITUAEH. DTy peakLMo MOXHO MpeacTaBUTb B BUAE
CNeflytOLLIEN CXEMBbI:

MOEKYNbl 3TUNEHA

I/O\I

H H
/\
=C C=
\/

H H

T qn~T

H HH HH H
\ / \ / N\ /
C=C C=C C=c¢C
/N /N / N\
H HH HH H

@ noanMepusaumna

N S A N A N

—C—C—C—C—C—C—C—C—C—C—C—C— 9parmeHT makpoMoneKy/bl MON3TUEH

e R A R
H HH HHHWHHHHHH

Kak BMAHO 13 CxeMbl, MakKpoMoieKyaa noavmepa COCTOUT U3 MHOTOKPATHO MOBTOPSAOLLNXCS
YyacTen — 31eMeHTapHbIX 3BeHbeB. [103TOMy Xnmunueckyro GopmMyny MOANITUAEHA MOXHO
3anucatb kak (— CH, — CH, —),. 3aecb n — cteneHb NnoAMepusaLun. YpaBHeHVe peakunm
NMeeT Cneayowwmii BUA;

nCH, = CH, - (— CH, — CH, —),

3TUNEH NoNN3TUIEH
(MoHOMep) (mnonanmep)
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Monnmepsbl LUIMPOKO MCMOAb3YHOTCA B MPOU3BOACTBE Pa3INUHbIX
n3gennin. HanpvmMep, NOAN3TUNEH NPUMEHSETCA B MPON3BOACTBE
NAaCTUKOBBIX BYTbINIOK, YNakoBOK, MAEHKM, TPYO 1 T.A4.

MpumeHuTe NnonyueHHble 3HAHUA
1. CMecb rekcaHa C BOZOW — 3TO O4HOPOAHAs UK HeogHOpoaHas cMecb? OBOCHYMTE CBOI OTBET.

2. MNpw pa3noxeHnn Monekybl ankaHa, cogep>callein 12 aTomoB yriepoga, obpasyetcs ogHa MoaeKyna 3TuneHa,
AiBe MOJIeKy/bl MponuaeHa n ogHa monekyna X. Onpegenunte popmyny X.

3. BctynmaroT M ankaHbl B peakumio noanmepmsanmmn? O60ocHyTe CBOM OTBET.

MpoBepbTe NosyueHHbIe SHAHUSA

1. Kakme BelLecTBa OTHOCATCA K askaHam? KakoBa popmyna UeTBEPTOro NpeacTaBuUTeNs Kaacca ajakaHoB?
Kak Bbl 3TO onpeaennan?

2. [MoueMy ankeHbl Ha3bIBaOT HeNpeaebHbIMU yraneBogoposamm? OH6OCHyMTe CBOW OTBET Ha NpuMepe
nponeHa.

3. Yto Takoe KpekunHr? [Ina Kakux Lenen ncnosib3yeTca 3ToT npoLiecc?

4. CocTaBbTe ypaBHeHMe peakLuy noaMmepusaumm stuaeHa. Kak HasbiBaeTcs NpoAyKT 3TOW peakuun n ans
Yyero OH McnoJsb3yeTca?




Opran-leCKme coegnHeHuna

7.3 CnnpTbl 1 KapHOOHOBbLIE KNCNOTH

CnoBo "ankoronb" apabckoro NPONCXoXAeHMsA 1 H6bI10 BBEAEHO B HAYKY alXMMUKaMMU.
ANXUMUKM CYUMTANN, 4YTO, BbINApUBas CIIMPTHbIE HaMUTKK, MOXHO NOAYYUTb UX
Y - KBMHT3CCEHLMIO (OCHOBY cOCTaBa) B BuAe nopotlka. CamMo 3T0 CI0BO OTpaxkano

Ha3BaHWe NOpPOLLUKOOBPa3HOro BelecTBa, KOTOPOEe OHW CTPEMUINCH
nony4mTb. [1o3Xe 370 CNOBO pacnpocTpaHunocs B EBporie 1 B
HacTosLlee BpeMa O3HayaeT Ha3BaHMe BONbLIOro Knacca OpraHMyeckmx
COeIHEHUN.

« Kak Bbl AymaeTe, K KAKOMY K/1IaCcCy OpraHM4ecKmnxX coeguHeHum
OTHOCUTCA 3TO BelecTBO?

» AnA KaKWX Le/ieil NCNo/Ib3yeTcA 3TO BelecTBo?

» Kakue elye BelwiecTBa, OTHOCALLMECA K 3TOMY KJ/1acCy, BaM U3BECTHbI?

OpraHunyeckye BeLLecTBa, MOJTyYeHHble 3aMeLLeHneM aToOMOB s
BOJOPOAA B MOIeKy/e YINIeBOAOPOAA ONnpeAeNEHHbIMU aTOMaMy UK
rpynnaMun atoMoB — PYHKLMOHA/IbHbIMW FPYNMNamMm, Ha3blBakOTCS
opraHM4YecKMMM BelecTBaMn € GYyHKLIMOHa/IbHbIMU rpymnnamMu.

\

Qe OyHKUMOHaNbHbIE
yeBble rpynnei,

S OpraHyueckme
BeLecTBa ¢ GyHKLMOHaNbHOM
rpynmnow, cNnpTbl, KAPHOHOBbIE
KMCNOTbI, TMAPOKCUABbHAA rpynna,
KapboKcuabHasa rpynna,

METUNOBBIN CANPT, STUNOBBIN
-OH (ruapokcuibHas rpynmna) CH,OH cnupThI \CI‘IMpT, YKCYCHas K1cioTa

YrneBo-| ®yHKUMOHaNbHasA rpynna, BewyectBo
aopog, 3aMelllatoLlas aToM BOAOpPOAa € GyHKLMOHANbHOW rpymnno

dopmyna Kracc

CH, -COOH (kapbokcunbHas rpynna) | CH,;COOH | kapboHOBble KNCAOTbI

-NH, (amnHorpynna) CH;NH, aMWHbI

Kak cnepyet n3 Tabanupl, 3TM BelLecTBa cogepxkaT Hapagy C YyrnepooM U BOLOPOAOM
N Apyrue snemeHTbl (Hanpumep, KUCN0POA, a3oT U T.4.).

CnnpTbl

CoepnHeHns, NoNyYeHHble 3amMeLLieHeM aToMa BOZOpOAa B MoJieKyse YyrneBoaopoaa
Ha rmapokcunbHyto rpynny (-OH), Ha3biBarOTCA cnMpTaMm.

H H H H H H
| | | |
H—C—H H—C — OH H—C—C—H H—C—C—O0—H
| | | [
H H H H H H
MeTaH METWIOBbIV CMUPT (MeTaHo) 3TaH 3TUNOBLIV CNUPT (3TaHON)
CH, CH,OH C,Hq C,H,OH
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MeTWNOBBIA CMVPT U 3TUIOBbLIV CNNPT — NP 0ObIYHbBIX YCNOBUAX 3TO HecLBETHbIE XMAKOCTU, XOPOLLO
pacTBopuMble B Boge. [pn nonagaHnmn B opraHn3am HebonblLoe KOMYECTBO METUIOBOrO CNMpTa
(okono 10 mn) Bbi3biBaeT cienoty, a 80-150 Ma MeTaHONa NPUBOAUT K IeTalbHOMY UCXOAY. DTUNOBbIN
CNMPT — BeLLEeCTBO, OKa3sblBatoLee Npu 6obLIMX f03aX TOKCMYECKOe BO3AENCTBME Ha XXUBbIE
opraHusmebl. [1oaToMy y ntogen, NoTpebaAoLWmMX CNUPTHbIE HAaNUTKKW, HabatoAaOTCA Takmne
3aboneBaHmA, Kak LMPPO3 NeYeHu, racTpuT, A3Ba XeNyaKa, pak >Xenyaka v nuiiesoa v T.4.,
BO3HMKAIOT PacCTPOMCTBA HEPBHOW CUCTEMbI Y Pa3BMBAETCA aIKOrObHasA 3aBUCMMOCTb. DTUNOBbIN
CNMPT NONYYatoT NpU BPOXKEHNW FNFOKO3bI, COAEP>KaLLenca BO ppyKTax:

C.H,,0, L 5 H.OH + 2CO,

NHoraa B kavecTBe TON/AMBa AN aBTOMOOMAEN NCNONb3YeTCa STUNOBBIN CINPT.
B bpa3uann 6onbLIMHCTBO aBTOMOOMAEN paboTatoT Ha 3TaHOE, MONYyYEHHOM
M3 CaxapHOro TPOCTHMKa.

CnnpTbl, Kak 1 BONBLUNHCTBO OPraHMYeCcKNX COeAMHEHNI, ABAAOTCA
roptourmMun BelLectsaMmu. MNMpm NONHOM CropaHuK CNMPTOB 06pa3yroTcs
YFNeKMCAbIV ra3 1 Boja:

C,H.OH + 30, — 2CO, + 3H,0

DTa Xe peakLus NPOUCXOANT U MPU FOPEHUU CMTUPTOBKN. DTaHON
MCMOIb3YeTCs NMPU U3roTOBAEHUN aNKOrObHbIX HAaMUTKOB N B MeAULMHE — B
KauecTBe ge3vHduUMpyroLLero cpeacta. NockobKy 3TUAOBBIA CNVPT —
NeTyyasn XMAKOCTb, OH Nerko ncnapsetcs. [103ToMy ero NpuMeHsoT B
NPOM3BOACTBE Kes, TMNnorpadckmx Kpacok, JyxXoB 1 JOCbOHOB.

COGAVIHeHVIﬂ, nonyyeHHble Npun 3aMeLleHN aTOMa BOAOPOAa B MONEKyNE

yrneesozopoza Ha kap6okcunbHytro rpynny (-COOH), Ha3biBatoTCA
Kap6oHOBbIMUN KMCOTaMM.
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MeTaH yKCyCHas KucaoTa

(CH,) (CH,COOH)

SR ECTb NpoAyKTbl MTaHWs, B COCTAB KOTOPbIX BXOAAT ONPeAe/éHHbIe OpraHnJeckme KUCIOTh, MpraatoLLye

eTe?“V' 1M XapakTepHbI BKyc. Hanpumep, B kedupe coaep>XUTCH MONOYHas KMCIOTa, B 1610Kax — 16104Has
Bbl KWUCI0Ta, B IMMOHAX — IMMOHHas KNC/IOTa, a B LLaBesie — LaBéneBas KUaioTa.




Opran-leCKme coegnHeHuna

Kakumu cBoiictBamu o6s1apat0T Kap60HOBbIE KUCNOTbI?

MpuHaaneXXHOCTN: YKCYCHas KMC0Ta, pacTBOpP rmapokcuaa Hatpus, GeHondranenH, CTeEKASHHbIN
CTakaH, NuneTka Wan KanenbHULa, CTEKNSHHas Nasoyka A/ NepemMeLLvBaHus.

Xop paborbi:

War 1. HanenTe B CTEKNSAHHbIA CTakaH HEMHOTO BoAbl. [lobaBbTe B BOAY onpeaenéHHoe
KOZIMYECTBO YKCYCHOW KNCAOTbI.

LWar 2. lobaBbTe B NONY4YeHHbIV pacTBop 2-3 Kanan peHonpranemHa.

LWar 3. K aToMy pacTtBopy MeANEHHO, C MOMOLLbIO NMUMNETKA U NPU NepeMeLLMBaHNM, 406aBAANTE pacTBOP
rMAPOKCMAA HaTpUA.

[estenbHocTb

O6cyaure:
1. Yro Bbl Habatogann? KakoBa nprvunHa nponsolleallero usMmeHeHnn?
2. Kakoe 6b1 Bbl NpeasIodXXuvn ypaBHEHUe, ONUCbIBaloLLLee NMPOU3OoLLEALLYIO peaKLuio?

YkcycHas kmcnota — 6ecLBeTHas XMAKOCTb, XOPOLLIO pacTBOpMMasn B
Boge. [Tpn pacTBOpeHuUn B BOAE OHa AnccounmnpyeT ¢ obpasoBaHnem
noHoB H'. VIMeHHO NMo3ToMy B BOAHOM PacTBOPE YKCYCHOW KMUCOTbI
NIaKMYC CTaHOBUTCA KPaCHbIM.
CH,COOH = CH,COO + H"

YKCycHas KncnoTta BCTynaeT CO LesiovamMn B peakLMo HenTpaamsaumm.

CH,COOH + NaOH — CH,COONa + H,0
YKcycHasa KucnoTa B BMJe BOAHOIO pacTBopa NUCMoAb3yeTca AN
KOHCEePBMPOBaHWA NULLEBbIX NPoayKkToB. Eé 3-5%-HbI pacTBOp B BoZe
M3BECTEeH KaK CTONIOBbIN YKCYyC, a 70-80%-HbI pacTBOP — KaK YKCycHas
3CCeHuMs.

anIMEHVI'I'e nojiyyeHHbleé 3HaHusA

1. YTO0 MOXHO Ha6J1I-OAaTb npu AO6anIeHI/1I/I HECKOJIbKUX KaneJib METUI0PaH>a K BOAHbIM pacTBOpaM
3TNNOBOIO CrnupTa u chyCHOVI KNCNOTbI? O6'bﬂCHI/1Te, no4vyemy.

2. KakoBa c|>opmyna BeLeCTBa, KOTOPOE MOXKET Noay4YnTbCA, eCan OT YyrnepoaHOro atoMa B Monekyne
chyCHOIZ KNCNOTbl MbICIEHHO OTHATb O4MH aTOM BOAOPOAa, @ B3aM€EH NPUCOEANHUTD aTOM Yyriepoaa,
CBSI3aHHbIN C TpeEMA BOAOPOAHBIMN aToMammu?

NMpoBepbTe NosyueHHbIe 3SHAHUSA

1. 3amelLieHe aTOMOB BOA0POZA B KakUX YINEBOAOPOAAX U Ha Kakune GyHKLMOHaNbHbIe Fpynmbl
MO3BOAAET NONYYNTb METUNOBBIA CMINPT U YKCYCHYH KUCIOTY?

2. Kak nony4aroT 3TUOBBIN CUPT U ANA KaKKX LieNer OH MCMob3yeTcs?

3. MpoBOAWT N BOAHbIN PAaCTBOP YKCYCHOW KMCNOTbI 31eKTpryeckmin Tok? O6ocHyTe CBOM OTBET.




Hayka, TeXHOJ10TnA, XXN3Hb

Flonwvlepu, ABAAOLLMeCA HEOTbEM/IEMOM YacCTbtO COBpEMEHHOI‘/’I SKU3HW, UTParoT KNHYEBYHO POJIb B
W3roTOB/IEHNIN BOJLLLIOTO Yncaa npeamMeToB NoBCceaHEBHOIO MNMOJIb30BaHMA. BBI/I,ZI,y NErkocTu, NPOYHOCTUN N
3/1aCTUYHOCTU NOJIMMEPbI YTBEPAWINCL B Ka4eCTBE MaTtepuasioB, KOTOPbIE LLUNPOKO UCMOJIb3YHOTCA B
NPOMbIWLNEHHOCTN, MEANLINHE, TEXHUKE, B 6bITy n apyrmx obnactax. B Halue BpeMA HEBO3MOXHO NPeACTaBUTb
6e3 NOANMEPOB HW YNMakOBOYHbIE MaTepUabl, HA O4EXAY, HA MHOTMe TexHn4eckme yCTpOI7ICTBa.

BO/bLWIMHCTBO NAACTUKOBbIX
BYThINIOK, UCMONb3YEMBIX Kak
Tapa A/ BOAbI U APYTux
HaMWTKOB, N3rOTaBAVBAKOTCA U3
NoAnMepoB. ITo 0BbyCNOBIEHO
TeM, YTO NOANMeEpPbI — Nérkune,
YAQPOMNpPOYHbIe U1
HernpoHMLaeMble A5 XXUAKOCTEN
MaTepuanbl.

HekoTopble MeAVLIMHCKME MPUHAANEXHOCTU: WMPULLbI,
TPYOKMN A8 MHPY3NOHHbBIX CUCTEM, MepyaTKy,
NCKYCCTBEHHbIE KPOBEHOCHbIE COCYAbI, AaXe HEKOTOpble
MCKYCCTBEHHbIE KNamnaHbl cepALia — N3roTaBaMBaroTCA U3
No/IMMepPOB. DTO CTEPUJIbHbIE U 31aCTUYHbIE U3AeNNs.

B Hawewm rapgepobe Hemano
oAexabl 13 NOJMMEPHbIX
MaTepuanos. ITM MaTepuanbl
npakTnyeckn He pByTCs, BbICTPO
COXHYT W He TPebyroT rnaxKu.
Mo3TOMy OHM LWIMPOKO
NCMOJIb3YHOTCA B MPOV3BOACTBE
CMOPTUBHON OAEXAbI.

13 nonnmepoB — kayuykoB — NPOW3BOASATCS
aBTOMObWIbHbIE WKHbI. brarogaps cBoen 31acTMUHOCTH
KayuyK CMsryaet yaap v npefoTBpalLaeT CKONbXeHWE.

13 nonnmMepHbIx MaTepranos
M3roTaBANBAKOTCA 3aLLMTHbIE
yex/ibl, KHOMKWU ¥ U30aALMA
NPOBOAOB MOBWJ/IbHbIX
TenedOoHOB.

HecMoTps Ha TO, UTO NosMMepbl 06aeryatoT Hally MOBCeAHEBHYHO XW3Hb, UX MacCOBOe MCMOJIb30BaHNe
MPVBOAMT K 3arps3HEHMIO OKPYXKatoLLLeW cpespl. DTO CBA3aHO C TEM, YTO MOJIMMEPbI Ype3BblYaHO
MeANEHHO pa3nararoTcs B Npupoge. MNo3Tomy A5 3almTbl OKpY>KaroLwern cpeipbl Tak BaxHbl NPaBUibHOe
npvMeHeHve 1 nepepabotka NoAMMepoB. B HacTosLee BpeMs yuéHble, mpuaaras ycuams aas 3alutbl
oKpy>KatoLLen cpeabl, BeAyT UCCNefoBaHMA NO NOJyYeHWo bruopasnaraeMblx MOAVMEPOB, KOTOPble
CaMONPOMW3BOJIbHO Pa3pPyLLALOTCS B €CTECTBEHHbIX YCNIOBUAX, U AOCTUMIN B 3TOM HarnpaBieHUN

onpeaenéHHbIX pe3y/ibTaToB.
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Kak Bbl 3HaeTe, yrneeso4opo bl AeNATCA Ha ABe OCHOBHbIE Tpynrbl: npejesbHble N HeENpeae/ibHble
yrneesoaoposbl. lnaBHOEe pasanyme mexay sTuMmuy BelectBaMy 3ako4aeTca B TOM, Kakue CBA3U —
OAVNHapHbIE NN ABOVIHbIe — NPUCYTCTBYHOT B X MONEKY/1aX.

Takoe paznnumve B CTPOEHWUM HaMPAMYHO BAUSET Ha MX XMMUYECKME CBOWCTBA M peakLMOHHYH
CnocobHOCTb. MNpesenbHble YrIeBOA0POAbl XMMUYECKA MaIOaKTUBHBI 1 MO3TOMY pearmpyroT ¢
Pa3NYHBbIMW BELLECTBAMU C HONbLUMM TPYAOM, TOr4a Kak HenpeaebHble YINeBOA0POAbI NErKO
BCTYMaroT B XMMUYECKME peakLMn 13-3a HaIMuns B UX MOJIEKy/Iax JBOVHOWN CBA3W.

B oTnume OT NpesenbHbIX YIEBOAOPOAOB HEMPee/bHble YINEBOAOPOAbI O6eCLiBeUMBaOT BPOMHYHO
BOJY W pacTBOp NepmaHraHata Kaaus.

OnbiT 1.

MpuHapnexxHocTu: avetat Hatpusa (CH3COONa), rugpokcna HaTpus, OKCUA, KaibLima,
H6pomMHas Boaa, pactBop nepmanraHata kaavs (KMnOy), npobupku, npobka ¢
ra300TBOAHOM TPYOKOM, CMMPTOBKA, LUTATUB.

« MpurotoBbTE CMECh M3 aLleTaTa HaTpus, TMAPOKCMAA HAaTPUs 1 OKCUAA KanbLms.
BcbinbTe NPUroTOBAEHHYHO CMeCh B NPOBMPKY M 3akpenuTe 3Ty NpobupKy B LUTATUBeE.
3akporiTe NpPobupKy NPOBKON C ra300TBOAHON TPyOKON. Bo3bMuTe ABE NPOBMPKK, B
OZHY M3 HWX Hanente HPOMHYHO BOAY, @ B ApYryto — pacTBOP NepMaHraHata Kaaus.
Onyctute B 6pOMHYHO BOAY NMPOTMBOMOJIOXHbIA KOHELL, ra300TBOAHOW TPYOKM.
MocTeneHHO HarpeBawTe Ty YacTb MPOBUPKM, B KOTOPON Haxo4MTCA MPUrOTOBAEHHAA
cMecb. YbeanTech, YTO ra3 MpoXoamuT Yepe3 HPOMHYLO BOAY, 3aTeM M3BJEKMTE KOHeL,
ra3o0TBOAHOM TPYOKM M3 BPOMHOM BOAbI M OMYCTUTE €ro B pacTBOP NepmaHraHata
Kanms.

OnbIt 2.

MpuHaaneXXHOCTU: STUIOBbIN CNYPT, KOHLIEHTPUPOBaHHAs CepHas KUCOTa,
H6pomMHas Boa, pactBop nepmanraHata kaavs (KMnOys), npobupku, npobka ¢
ra3o0TBOAHOM TPYOKOM, CNMPTO BKa, MUMETKA, LUTaTUB.

* Hanevite B Npobupky HEKOTOPOE KOJIMYECTBO 3TUIOBOrO cnnpTa. OCTOPOXKHO
[06aBAsANTE K HEMY MUMNETKOW, MO KanasM, KOHLEHTPUPOBAHHYH CEPHYHO KUCNOTY.
3akpenunTe NPobUPKY B LUTATUBE U 3aKPONTE e€ NPOOKON C ra300TBOAHOW TPYOKOW.

Bo3bMuTe ABE NPOGUPKK, B OAHY 13 HUX HanenTe BPOMHYIO BOZAY, @ B APYryHo —
pacTBOp nepmaHraHata kaavs. Onyctute B 6POMHYHO BOAY NMPOTUBOMONOXHbI
KOHeL, ra300TBOAHOW TpybkK. NocTeneHHO HarpeBaliTe cMecb 4O TeMnepaTypsl
okosno 160 =170 °C. MNocne Toro, Kak ybeamntech, UTo ra3 NPOXOAUT Yepe3 BPOMHYHO
BOZY, M3BNEKNTE N3 BPOMHOM BOZbI KOHeL, ra300TBOAHOM TPYOKM 1 OMnyCTuUTe ero B
pacTBOp nepmMaHraHaTa Kaaus.

+ B Kakom onbiTe NonyYeHHOe BELLeCTBO ABAAETCA NpeAe/bHbIM
yrneBogopoaom? O6ocHyiiTe cBOiA OTBeT.
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SaK/siloueHme

MpupogHbI ras Hedtb

| I J

doccubHOe TONAMBO

I

MpupogHble NCTOUHWUKN YIeBOAOPOL0B

(—P

OPIrAHMUYECKMUE
COEAMHEHVMA

Yrnesogopogbl

KameHHbIV yronb

OpraHuyeckne BelLecTBa
¢ GYHKLMOHaNbHOM rpynnown

MNpepensbHble HenpeaenbHble OpraHnyeckne
Yr1€BOA0OPOAbI YINeBOAOPOAbI BELLEeCTBa,
copepxaline
l l B CBOEM COCTaBe
TMAPOKCUNBHYHO
AnkaHbl AJIKeHbl rpynny (-OH)
MertaH (CH,) dtnneH (CH,)
3taH (CH,) MponwunenH (CHy)
MponaH (C,H,)
l CnunpTbl
Metunosbii cnnpt (CH,OH)
Stnno.bi cnnpt (C,H,OH)
MNMonanmepsl
Monnatunen

(=CH, - CH),

]

OpraHnueckne
BeLLeCTBa,
cofepxalume
B CBOEM COCTaBe
KapbOKCUNbHYHO
rpynny (-COOH)

KapboHoBble KNCAOThI
YKcycHasa kuciora
(CH,COOH)



O6o06wwarowme 3agaHMNA

1. K xkakomy Buay pecypcoB oTHOcUTCA poccuibHOe TON/IMBO: BO306HOBAAAEMbIM
pecypcam nam HeBo3obHoBasieMmbiM? O60CHyWTe CBOIA OTBET.

2. MpuBeguTe HeCKO/ILKO NPMMEPOB OpraHNYecKux coeguHeHuin. Kakue uns atmux
coeAVHeHNW ABAAIOTCA yraeBogopogamu? Mouemy Bbl Tak AymaeTe?

3. Mouemy Mbl NPUXOAUM K BbIBOAY, YTO pa3mep MOJIeKY/ Yr/1eBOAOPOAOB B
coctaBe 6eH3MHOBOW ¢PpaKLMU MeHbllUe, YeM B COCTaBe KEPOCMHOBOWM

$bpakumnn?

4. B kakou yactn ppaKLMOHHON KOJIOHHbI TeMMNepaTypa Bbille — B HUXKHE uamn
BepxHein? O60CHyiATe CBOW OTBeT.

5. Bbibepute ankaHbl. 060cHyiTe cBOM OTBeT.
a.CH,
b. C,H,
c. CH,
d.C,H,

6. C,H; - npegenbHbivi yrneBogopoa, a C,;H, - HenpeaenbHbin yrnesogopoga. Mouemy?

7. Paccuuntaiite 061ém (B mtpax; npm 20°C n 1 atm) rasa u maccy Boabl (B rpaMmmax),
NoJIy4eHHbIX MPU MOJIHOM CrOpaHuUu 2 MOJIb NponaHa.

8. YcraHoBute popmyny ankaHa, 0,5 mosb KOTOpOro coaep>XuT 6 rpammoB BogopoAaa.
Bbiuucaurte otHoweHue m(C) : m(H) B aTom ankaHe.

9. Kakoe npeBpaleHue ocywwecTBMMO B NpoLecce KpeKuHra?
a. 6eH3nH — KepocuH
b. masytr — 6eH3uH

O60cHyinTEe CBOW OTBET.




10. Bo3MO>XHO I NoNyunTb nonmmepbl n3 HepTn? O60CHYWUTE CBOM OTBET.

11. OpraHnuyeckue BelLecTBa, NOJly4eHHble 3aMel,eHMeM aToOMOB BoAopoaa
B MOJIeKY/ie YyI/1IeBOAOPOAa Ha onpeAeniéHHble aTOMbl WU Fpynnbl aTOMOB —
¢yHKLMOHaNbHbIE rPYNIbl, — HA3bIBAalOTCA OPraHUYECKMMMU BellecTBaMm

¢ YHKLMOHaNbHbIMU FpynnamMmm.

a. U3 kakoro yrnesoaopopa obpasyercsa 3TUNOBbIV cnUpT?
b. Kakasa ¢yHKUMOHaNbHasA rpynna umeercsi B MoaeKy/ie 3TUJI0BOro cnupra?

c. Kakoe nonyuntca BewwecTteo npu 3amMmeL,eHUN 3To PYHKLLMOHA/IbHOW
rpynnbl Ha rpynny -COOH?

d. I'Ipep,C'ranreneM KaKoro KJjiaccCa ABJideTca noJjiyyeHHoe Bell.I,ECTBO?

12. HanuwnTte ypaBHeHMe peaKkuum MOJIHOrO CropaHUA 3TUI0BOTO CNUpTa
M paccrtaBbTe KO3(pPULMEHTDI.

13. PaccuntanTe, CKOJIbKO MOJIEW YI/IeKUC/IOro ra3a obpasyerca npv nNosiHom
6po>keHnn 36 r r11OKO3bI A0 3TUIOBOrO CNMpTa.

14. Kakoi1 uBeT npuobpeTaeT pacTBOpP YKCYCHOM KUC/IOTbI NMPU 3aMeLl,eHUun
K Hemy meTuaopaHxa? Nouemy 310 nponcxoant?



AxBundepbl — MaccnBHbIE CKanbl UK Ciom ropHbiX  MeTannougbl (noaymeTtanbl) — XMMUYECKNE

nopo4, B KOTOPbIX HakKananBaroTCA U
YAEPXKMBAKOTCA NMOA3EMHbIE BOAbI.

AnKaHbI — YI1€BOZOPOAbI C 06LLen dopmynon
C.H,,.., coaepxaline B CBOMX MOJIeKyNax TONbKO
VWb OANHaPHbIE CBA3W.

AnkeHbI — yrneBofopoabl ¢ obuiein dopmynon
C,H,, , cogep>calime B CBOMX MoNeKynax oaHy

ABOVIHYHO CBSi3b.

Bo3ayx — cMecb a3ota 1 KMCIopoaa, a Takxe
He3HauYnTeNbHbIX KOIMYECTB ANOKCMAA YINepoaa,
BOZSAHbIX MapOB, aproHa v Apyrmx 61aropoaHbIx
ra3os.

FanoreHbl — 3nemeHTbl 17-1 (VIIA) rpynnbi.
NaweéHas nssectb —
rmapokeng kanbuma (Ca(OH),).

JAomeHHas neub — yCTaHOBKaA
N3 OrHeyrNnopHbIX MaTepManos,
npeAHa3HavyeHHas Ans
BbIMJIaBKM YyTyHa.
XKécTkocTb BoAbl —
cozepkaHue B BOAE VIOHOB
Kanbumsa u MarHua (Ca* u
Mg®) Bbile NPUHATOV
HOPMbI.

Kap6oHaTbl — coesHeHWs, cogepKallne B
CBOEM cocTaBe KapboHat-uoH (CO3).

[o6pasyerca avoxcnayTrepoa il
Whsxercnssep(1400:0)

K

xugnii

[JlomeHHas neub

Kap6oHoBble KMCNOTbI — COEANHEHWS,
nony4YaemMble 3aMeLLeHeM aToMa BOAOPOAa

B MOJIeKy/ie YINeBOAOPOAa Ha KapbOKCUAbHYHO
rpynny (-COOH).

Koppo3us — pa3pyLueHne MeTannoB 1 CnaaBoB
MOZ BO3JENCTBMEM OKPY>KatOLLEe Cpeabl.

KpekuHr — 310 pacLuenneHvie Monekyn
YIJIEBOAOPOAOB B COCTaBe HedpTENPOAYKTOB Ha
MOJIEKY/Ibl MEHBLLEMO pa3Mepa, MPonCxXoasaLlee B
npoLiecce BTOPMYHOWN NepepaboTkn HedTw.

3JIEMEHTbI, MPOABJIAOLLME MPOMEXYTOYHbIE CBOWCTBA
MeXAy MeTanlaMn N HeEMETaINlaMWN.

MertaH (CH,) — npocteiiumin npeacTaBuTeNb ankaHoB.
MoHowmep — BelLeCTBO, 0bpa3ytoLLiee NoMMep.
HawaTbIpHbIA CINPT — PacTBOP aMMMaKka B BOZE.
HerawéHaa n3Bectb — okcng Kanbuys (Ca0).

Oneym — npogykT pactsopeHuna SO,

B KOHLIEHTPUPOBAHHOW CEPHOM KNC/IOTE.

OpraHquCKaﬂ xmmma — obsactb HayKu,
M3y4yaroLlaa opraHM4eckne CoeanHeEHNA.

MapHuKoBbIe rasbl — rasbl, KOTOPble HaKaNAMBarOTCS
B aTMOcdhepe B pesynsrate AeaTe/IbHOCTU YesioBeka v
ABNSKOTCA MPUYNHON r106aNbHOTO NOTENIeHNS
(avokeng yrnepogaa, MeTaH u ap.)

MepexogHble meTannbl — 31emMeHTbl 3-12-i rpynn
nepuoanYeckon Tabamupl.

Muponns — paznoxeHne JPEBECUHBI U MHBIX
OPraHMYEeCcKNX BELLECTB B MPUCYTCTBUW CIEAOBbIX
KOJIMYECTB BO3ZyXa.

MuratenbHaa LEHHOCTb YA06peHns — MaccoBas
[ONS NMTATENbHOTO 31EMEHTA B YA0BpEHNN.

MuTatenbHble 3/1eMEeHTbI — 3/1IEMEHTbI,
HeobxoauMble 419 HOPMaIbHOTO POCTa PaCTEHWNA.

Monnmepbl — MakpoMonekybl, 0bpasyroLLmecs npu
COeAMHEHUM ApYT C APYyrom 60/1bLIOro uncaa
MOJIEKY/1 MOHOMepa.

Mpouecc Mbepa — npouecc noayyeHms
aMMMaKa B NMPOMBbILLIEHHOCTH.

Peakuua nonvmepusaumm — peakuys noayyeHns
NOMMEPOB 13 MOHOMEPOB.

P>xaBneHue — koppo3usa xenesa.

Pyaa — ropHble nopoabl, NCNo/b3yemble AN
NONyYeHNs1 METaIOB.




CnnpTbI — COeAMHeHMs, 0bpasyroLLecs doccunbHOE TONIMBO — TOMNAMBO, 06pa3oBaBLLIEec
3amMmellleHreM atoMa BoAopoAa B Mosiekyne B pe3yabraTe npeBpaLleHnii OCTaTKOB PacTEHNI U
YreBOAOPOAOB Ha TMAPOKCALHYIO rpynny (-OH).  sBoTHBIX, SKMBLUMX MUAIMOHDI IET Ha3as,

Cranb — cnnaB Ha OCHOBe Xese3a.
CynbdaTtbl — CONMM CEPHOM KUCOTbI.

YrneBofopoabl — OpraHMYeckme CoeauHeHus,
COCTOSILLIME W3 INEMEHTOB YIIepPOZa U BOZOPOZA.

Yao6peHus — BeLLeCTBa, KOTOPble BHOCATCA B
nouBy A1 OboraleHna NoYBbl NUTaTeNbHbIMU
3NemeHTaMu 1 obecrieyeHns HopMaabHOro pocta  YYryH — CMiaB Xenesa ¢ yrieposoMm, B AJOMEHHOM
paCTeHMIZ. neym mn3 >kenesHom py4bl.

HuTpaT ammonus — NH,NO,

ynsgar avmona - (NHI50 LenouHble metannbl — 3n1emeHTbl -1 (IA) rpynnebi.

optopocdat ammoHus — (NH,);PO,
HaBo3, TopH HuTpat kanunsa — KNO,

NPUPOAHbIN ra3 HedTb KaMeHHbIN yronb

LLlenouHo3emMeibHble MeTa//ibl — 3/IEMEHTbI 2-1
(I1A) rpynnei.

3tuneH (C,H,) — npocTtenwn npeacraBmTenb
aJIKEHOB.

I'Iepwop,uuecxaﬂ 'ra6nuu,a 3/1IeMeHTOB
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Pulsuz

9ziz maktabli !

Bu darslik size Azarbaycan dovlati tarafindan bir dars
ilinda istifada Ugtn verilir. O, dars ili middatinda
nazarda tutulmus biliklari gazanmagq Uglin siza etibarli
dost va yardimgli olacagq.

inaniriq ki, siz ds bu darsliys mahabbatla yanasacaq,
onu zadalanmalardan goruyacaq, tamiz va saligali
saxlayacagsiniz ki, névbati dars ilinda digar maktabli
yoldasiniz ondan sizin kimi rahat istifads eda bilsin. Siza

tahsilda ugurlar arzulayiriq!






