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KUMEHWHI ACOCUIN TYLWYHUA BA
KOHYHNAPW

1.1. Kuméga aTomM-MOIeKynap Tab/IMMOT.
["a3 K oHyHNapn

ATOM-MONIEKYNAP TabAUMOTHUHT acocuii Kpuganapn XVII acpHUHT
Yianapura kenné M.B.JTOMOMOCOBTOMOHMAAH MuJnad YMK Ay Ba MHIAN3
knmcrapu XX.AanbTonHunr XIX acpHHNr yptanapuga haHra 3NeMeHT-
napHUHraTom macatnapu \ak,ngaiv TyTynyaHu KUPUTraHWAaH KeliMHIMHa
yMyM TOMOUMAAN 3bTUpPCX]) arnnau.

Mogganap 6unan 6ynaguran usnk y;o()ucanapil MoieKyamp Hasapums
wywynTupnbbepagn. KuMcmiii x*ogucanapHm ryTyHrmpntaa Monekynsp
Ila {apvsra atomnap \a K;ugatv lauinMoT cpgam 6¢pagu. by na yapusnapHUHT
L1kk;vien — monekynsp ikwpua Gidiai iatomuap \akugailll lasipiM6émpnatn6,
Kynugarn 6mp Hcua K;onganap Tapsunga ta’>pi{dnat Mymkun:

/. Monekynanap TyxTo0BCU3 X apakaTfa 6ynagn. Monekynanapuuur
yapakaT/ianuw Te3iurn TemnepaTypara 6ornuy. TemnepaTypa KyTa-
punuwmn 6unan mosekynanapumnur x apakaTnaHil Te3nnurm opTagu.

2. Monekynanap aTomfapjan Tapku6 Tonagu, aTomnaap X;am
MoneKkynanap Kabm TyxTO0BCU3 X;apakaTja bynaau.

A Mup Typgarn aTomnap 6owua Typjarn aTomaapjan maccacu
Ha xoccanapu 6unan dapy uunagu.

4. Monekynanap opacuja y3apo TOpTUWIUL Ba UWTapuanwl Kydynapu
mat,cup unagu. Wy kyunap K;aTnuw, Mogganapga anr Kyn, rasfnapja aca
hUM namoén 6ynagw.

5 Monekynanap opacuga opanuy Macodga 6ynub, ynunr ynyamnapm
mMogdanun.' a.'pe.'aT \onaTu.’a Ba TemnepaTypara 6ornuy. FasnapHunr
MOWCKy/famapn opacuja) n maoo(|)a HM Kana 6ynagu. Y AMpnuur ocoH
4yynku yjiapiimii mMoHrkywama))!! ypiaciiaai n opaMmuk, anya Kn4yuk 6yna-
n. Na'llvk m();lganapa,a momckynanap yjnaciriiai n opannk,anaga K14k,

6. Monekynap Ba NOMOMIEKYNAp Tysuauwnu mogaanap 6op.

7. Monekynap Ty3sunuwnm mogganapja K;aTTukK; X;0naTha KpucTann
nan>kapanunr Tyrynnapuga monekynanap éynagu. Kpuc laji nita[bkapaHuHr
Tylynnapuga xoinatraum Mmonekynanap opacuparu 6ornaHuw 3aug
6ynagv Ba K nsgupunranga ysumnagu. 13y ca6abnm monekynap Tysunuwnu
MO;UULLIAPHUHICYOK/lAaHWWI TeMneparypanapu ofgarga, aH4a nact 6ynagu.

8. dun3nk x"ogucanapga monekynanap ca/~anun6 yonagu, KMmEBui
n;ofucanapga aca napyananagu.

www -Orbita.Uz kutubkonasi



Mup xun mo()()anap Tapknbu Ba xoccanapu >ux;aTugan gapy uuna-
aurad CiovHamogfanapra ainnavaguran sa 6yw)a aTomnap agpofapuHnHT
Tapkubu y ieapaduaan J™ogucanap KuMEsmnia 3*ogucanap genmnagun.

\am()fa okcuanaHuw, BHKLW, pyfanapfan MeTCLNapHULL'ONIMHULIN,
TCMUPMUUT 3aHrNallm — 6ynapHMHT \ammacu KuMEBWn \ogmncanapaup.
fiy \()aucanapuu 6ok ava K,ununb ainTraHga, KUMEBWUIA y3raputnap, KuMe-
il pcakumsanap ékm KUMEBUIA y3apo Tabcupnap agennagu.

Knmésuin > ogucanap 6uuaH hunsmnk \ogmucanapHu 6up-oupungan gapk,
™M no3um.

du3snkK x;ogucanapfa MopfanapHUHI Waknnm ékn usnk ~onaTwu
y3rapagm éku aToM SALPONapPUHUHT TapkKubu ysrapuiimn x;ucobura AHrm
mMogganap x;ocun éynagu.

MacanaH, ra3cMMOH aMMMaK CytoLa3oT 6unaH y3apo TabCup aTTu-
punraHga ammuak gactnab cytok,, CyHrpa aca K,aTTuk,x,onatra ytagu. by
KMMEBUI X opmca amac, banku Qpusnk x~ogucagmp, YyHKW MOALAHUHT
(2a30THUHT \aM, aMMUAKHUHT \am) Tapknbu ysrapmaingmn. AHru mogaanap
x,ocun 6ynnwunra onnb kenaguraH 6abv3u )ogucanap husmk \ogucanap
Katopura kupagu. MacanaH, 6up Xun aneMeHTNapHUHT aToMnapuaaH
6oLl Ka X1 afleMeHTNAPHUHT aToMapu \ocun bynaguraH aapo peakuuns-
napv ¢pusmk \ogucanapamp.

9. Homonekynap Tysunuwnu MoAganapfa KpucTann naH>apa-
napHunr Tyrynnapuga aTomnap sa 6bow/(a 3appavanap éynagm. AHa wy
3appavanap opacuga Kyuynum KumMmésuin 6ornaHuw 6ynn6, yHU y3uw y4uyH
Kyn aHeprus Tanab k*mnuHagu. Ly ca6abnu, HOMONEKYNAp Ty3nauwWwnu
MOALanapHUHT CYOKMaHULW XNapopaTtnapu aH4ya tokK,opu 6ynagu.

®un3nK Ba KUMEBUIA \ogncanap aTOM-MONEKYNAP Tab/UMOT acocuja
TywyHTUpunagn. MacanaH, hmsnka KypcugaH mabaym bynlaH gugdysns
\ogucacu 6mp mogha MonekynanapuHUHI (aTomnapu, 3appay” luapuHuHT)
6owka MoLAaHWHI MOfeKynanapu (atomnapu, 3appavanapu) opacura
Knpn6 6opa onuwun 6mnad TyinyHtupunagn. byHra ca6ab wyku, moneky-
nanap (atomnap, 3appavanap) foumo \apakaTtfa Ba ynap ypracufa opa-
nmkgap éynagu.

KnméBuii peakuusanapHuUHr Mo\natn 6up mogLaHWHT aToMaapu opa-
cugarv KUMEBUIA 6OrNaHULWHWHE Yy3MAMWMAAH Ba aTOMNapHUHT Kbaiita
rpynnanaHn6 6ow”a mogganap \ocun kK uanwungaH néopart.

AToM Ba Monekynanap. K*agumru ¢ ek dainnacydpu Jemokpat 6yHaaH
2500 nn mykaggam 6apya >XXuUcMnap XXypa Maipga, Kysra KypuHmaim-
AuraH, 6ynuHmaliguraH, gommo \apakatgaru 3appavanapjaH —
aromnapgaH Tapkub TOHraH, geraH (1)MKpHW ainTamn. ,,Arom“ cysm Tapxuma
K nauTtaHga ,,6ynmHmac” gclaH MabHOHW 6ungup;ym.

Monekyna to atomnap \akugaru tabl MMOTHU, acocaH, XVII acCpHUHT
ypyanapuga pyconmmun M.MJToMmoHOCOM Mwnab 4Yuk,K,aH. Y rabuatgaru
Xucmnap KopHyckynanappam (MonekynanapfaH) Tapku6 Tonrad,
KopnycKyjiJUiap Tapkn6u 1a "ynemctnap (atomnap) Kupagu, geraH GuUKpHM
anTan. ONuM mMogganapHUHL [ypan-rymaHanrn!in monekyn~tapgatypnu
aTOMNAapHUHTOMPUKNLIWN Ma ynapga aTomaap Typavya XonawraHanru
6unaH TYWYHTUPAMK.



Monekyna Ba aTtomnap X,akugaru
;iiwi UMOT (pakcax 1860 Munpga kKumérap- <
MuUpuuHr Kapncpysgarm OyTyH >Ka)“OH
C 1M Wuaa y3aun-kKecun abTupod aTunau.

Nromnap \ak,uK,aTaH \amMm MaBXynaurmHu
KynruHa KuMméBuii peakuuanap Tac-
AVKYLIAN.

Monekynanap — Kynumnuk 1.1-pacm. Mys3 Kpuctanu:
MOALanapHUNr 3HT Malifa 3appadyanapy  CYBHUHI KPUCTa/IN TY3WUIULLIN.
6ynn6, ynapnuur Tapkubu Ba KUMEBUIA.
xoccanapu 6epunaram mogfanuMky kabu éynagu.

Monekynanap KUMEBUI peakumanapga napyanaHagu, sbHU ynap
KUMEBUIA Xnx™aTaaH 6ynunaguram 3appadanapgmp.

ATomnap — 6ynap MOAAAUUNAT KMMEBUIA >Knx~aThan 6ynuHmanguram
)JHT Maiga 3appayanapugup.

by Tavpudgaru ,,Kumésuii xux.atgam bynmmmanguran”™' geraH n6o-
panu ano™npa tTabKugnat n03uM, YyMKW atomnap mapyananaguraH sa
n'lom aHepruacm axpannb unmkaguram \ogucanap \am mavnym. bynpai
\ogncanappga atomnap 6up-6upura ainnanagu.

K"aTTuk Ba ras x"onatuga mosiekynanapfaH Tapkub touram mogganap
MOneKynap TysunraH moaganapra kupagn. byHgai mogganapHUnrTMnuk
Bakunu cysaup. CyB KpucTanapuHUHT Ty3unmwn cxema tTapsmga 1.1-
pacmja KypcaTuiraH.

MogagaHuHr ano\mpa 3appavanapu (Monekynanap, atoMmaap) K,aTTuk
(kpuctann) \onatTmga MyasiH M3YUANMKAA XKOWNAWKUG, NaHXapaHu
\chataguram CcTpykTypa Xx,0cun k™nagu. LWy cababnu ,MoppaHuHr
Kpucnuu! naHxapacu* geraH TylwyHyagaH qgoiganaHunagun. 1.1-pacmjaa
Kypcarunrannjgek, cys K,attuk,\onatga Kpuctann Tyaumnumiwira ara 6ynagu.
(’ymimii’ Kpuctann MaHXapacuHWHI TyryHnapuja cys MoJjeKynanapu
6ynagu. icmak, CyB MOMEKYNAp KpUcTann Ty3mamwra ara.

Kpucrann navxapacumun!l'tyryHnapuga mMmosnekynanap amac, 6anku
aromnap rypaguram kymruna Mo;uialiap mMabnaym (MacanaH, Temup
cy;u<l)ng), 6y \onga wnaHxapa |yryHna|/mga icmup lui onTUHTYTYpT
atomnapu 6ynagu (12 paem). ficmak, rcmup cyni(dumg Homonekynsap
yysunraH Mojuu>Ji:<P kato pTa Ku[)anm,

KpncTiuidi MQ);ui;>iui cyioi®iaiimpnm yuyH yiimii’kpucTtann HaHXa-
pacuHu cmupuT no3um. Kpuctann HaHxapaga MojicKyjuuiap opacungarm
6ornaHnw atomnap opacugaru 6ornamuiira KaparaHga aHda 6yw 6ynap
3KaH. Ly cababnu, ogataa, MOMEKYNAP TY3UAULLAN MO;UUUBBPHUHT CYHOK,-
NaHuW \apopaty nact, HOMONEKYNAP TY3UAULIAN MOA/UMIAPHUHT CYIOK,-
NaHWLW XapopaTtun 3aca K,0pn bynaau.

Bepunrad MogaaHWHI MOeKYNAp KN HOMONEKYNAP TY3UATaHNNTUHN
YHUHT (hM3MK Xoccanapura K,apab onguHpaH aitné 6epuil MyMKUH.
Monekynap Tysuauwnm mMogganap ogatgaru wapoutga — rasnap (Kuc-
nopof, BoAopos, asoT Ba 6ow”anap), cytok*nknap (cys, cnupT, adup
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O ONTUHTYTYPT aToMnapu

TeMUp aTomnapu

1.2-pacM. Temup cynbung KpUCTIMHUHE GUP LiaTamm.

Ba 6owwK™anap) €KW OCOH CylOK™aHafuraH KatTuk, mognanapamp (ONTUH-
ryrypT—cytok”*aHunw x*apopatn 113RC, hochop—cyobylaHuil >;apopatu
44" C Ba 60w K;anap).

1~"méBunii anemeHTnap. Khagumrn myTtadakkupnapgaH Knumeéra ,,atom*
cys3npaH Taw”™apu ,,901eMeHT" cy3nm xam Kupub k,ongn, 6y Tapkmbui
K,MCM fleraH MabHOHUW bungupagm.

KnmEBWIA 3aneMeHT — Oy aTOMAApPHUHT MyaiisaH Typuanp. Kucnopog
aToMnapy aTOMNapHUHIOMTTATYpPUHU, GUTTA KUMEBUIA 31eMEHT—KUC-
nopoj 3NeMeHTUHMW, CUM06 aToMapu—aToMAapHUHT 60MK<;a TYPUHMW,
KWMEBUIA 3n1eMeHT CMMOGHU TawKua 3Tagu Ba \okaso. \o3up 6usra
aToMnapHuHTr 105Typu — 105 Ta KUMEBUI anemMeHT Mal3nyMm. ByTyH KOUHOT
3HT Y30K, 0fify3nap Ba TyMaHnapraya aHa Ty KUMEBWUI 3neMeHTnapAaH
Tapkub TonraH.

»KnMEBNt anemeHT" Ba ,,044UI Mogaa“ geraH TywyH4YanapHu 6up-
6upungaH papkkgna 6uanw nosmm. K~ aHgHn K msgupraHummnsga peakumsagan
KeMWH KonraH KANTTUK, KONAWK, KyMup. ByHaaH KhaHg Tapkmbura yriepog
aTomnapu Kupaau, geraH xynocara kenamms. AMMO K~ HAaga (Cysaa apuinguran
paHrcus moggaga) K>nuup (CyBfa apumanguraH kKopa mogga) 6op geini
HOTYrpu 6ynap 3gn. ¥Yrnepof atomnapy Kymupra anaHuwwm yyyH 6oLwwk,a
3/leMEeHT/IAPHUHT atomnapu 6unad \ocun yunraH 6ornapgaH ysmauwm ea
6up-6upn 6unaH 6ornaHuwmn Kepak. K*aHgHu K,m3gumpuin iynu 6unad
napyanawga aHa wyHaan \oguca coaup 6ynagm. Ojioiira Kyinb, cyHr
YHYTUATaH Nanwaaru osk;ataa \am aHa wyHpaai \on pyii 6epagu.

Kymup 6unaH yrnepog —6urra Halx:a amac. Yrnepog MyaisiH aTomnap
ryLW M'bHU KUMEBUIA anemeTaup. Y 6 npnKMJUiapTapkubura kupuwm \am,
3PKWH \onga axpanmb ymk,mum \am MymMKuH. bup-6npu 6unaH 6ornaHrax
yrnepog atomaapu 6m3 Kymup ac6 atagurad ();ulii MO;MIAHWHT y3ngup.

busz Kypub ynaH muconga Kumésuii anemeHT (yrnepog) Ba YyHra
TYyrpu KenaguraH o;umin Mojuia (Kymup) Typnmda atanagu. K oarad
3fleMeHTNap 3ca ynapra ryi pu kenaguraH o;wunin Mo;w;uiap 6unaH 6up



\un mMomnaHagn. LU yHUHTYYYH ,Kucnopog”, ,, TeMup“ cysnapu KumeEBui
OK'MCUTHM \aM, Wy HOMAAarn oganii MoguaHu \am 6UNANPULLN MYMKUH,
IV cababnn x"P kalicu \onga ynapHu ¢apk, Kuia buamwra ypraHuw—
[l0 §iiM. ,,Knucnopog 6unaH Haac onammus™, ,kucnopog — ras“ geimnca,
LIl oganii Mmogga xonugarn kucnopog \ak.nga (6owkava aintraHga, Kuc-
10|K)a monekynanapu x"ak™ga) 6opagu. ,,Cumo6 (I1) okcmupgpa kucnopog
»op* aeinnraHga aca KUMEBWIA aneMeHT cudatngarn Kucnopog xaumga
(Mowk"ava ainTraHaa, Kncnopog atomnapu \ak;uga) ran 6opagu. ,,Temup
M;|| uuTra TopTunagne, ,TeMupgaH Mux scanagun“ gelinnraHga moaga
(*DaTmpary TeMup Hasapaa TyTunagu, ,,TEMUpP 3aHT Tapkubura kupagmn“
nc-rafi nbopaga aca ,,TeMup“ cyam KUMEBUIA 3NeMEHTHUHT HOMUAND.

KnméBuWiA anemMeHTNapHUHI Genrunapn. Kuméga mopgaanapHUHT
TPKUGUHW Ba ynap opacmparu KUMEBUIA peakunsnapHu 6aéH KUAULWHK
OCOHNaWTUpagnraH Tua — KUMETUAN 60p. HAN WYTUAHUHT ,anu(})6ocn” —
»MIEMEHTNApPHUHT KNMEBUI Benrnnapu 6unaH TaHUW KNG UMK amm3.

\ap 6up KNMEBUIA 3NEMEHT Y3UHUNT Maxcyc 6enarncm 6mnaH ngo-
fanaHagn. Knumésuii 6enrun, anemMeHT NOTUHYA HOMUHUHTGOW \apdu ékn
Mow\apdgu 6unaH KeinHru \appnapugaH 6upmn opuin ndoganaHagmn.

MacanaH, noTuH4ya Hidrogenium (rugporeHuym) pelimnaguran
Bogopog — H x,apdpm 6unaH, cumob Hidrargirum — (rugpaprupym) Hg
\appn 6unaH, kucnopop — Oxigenium (okcureHnym) — O \apgwu
6unaH 6enrnnaHagun Ba \okaso.

byHga H 6enrn BoJOpoO4 3NEMEHTUHM >"av, BOLOPOLHUHI 6UTTa
aTOMUHK X.am bungupagu. O \apdu KMCNopoa 3NEMEHTUHU X,aM, KNC/TOPOA-
MUHF 6UTTa aToMUHKU \w , C 6enrn yrnepop anemeHTUHN \am, yrnepoa-
HWHT 6UTTa aToOMUHKU \am 6ungupagmn Ba \okaso.

Kumésuii hopmynanap. MogaaHUHT TapkubuHn KUMEBWUIA Genrmnap
6unan ndoganaw MogfaHUHT KMMEBWUI hopmynacu aeiunnagn. Opauin
MOALaHUHT KUMEBUW (PopMynacuHU E3UL YYYH aBBas 3NEeMEHTHUHT
KUMEBUI Benrvcu éannagn Ba YHWHT YHITTO.MOHUHW nacTura mojnanap
MoJjieKyfacuaru aTomnap COHUHU KypcaTyByuu MHAeKc geb atanagurad
Dax;am €316 Kyiimnagn. MacanaH, KUCI0OpPOA Ba BOAOPOA MONieKynanapu
WKKW aTompaH ubopart, wy cab6abnm ynapumHr tapkmébum O7,
<topmynanap 6unaH neoganaHagn (0-UKKKU, alW-uKKu febd y*nnagn).

Mypakkab MoggaHWHr GopMynacuHuM E3uw yyyH MO;Ja KaHpai
KWMEBUWIA 3neMeHTNapAaH TY3UNTaHNUTUHU Ba YHUHT Monekynacuga \ap
Kalicy aneMeHTHUHT HeyTajaH aToMu 60pAurnHKM 6unmw nosumM. Aesan
KUMEBUIA 3NeMeHTNapHUHT 6enrnnapu, CyHrpa 6eArMHUHI YHT TOMOHMK
nacTura uHgekcnap émnagun. MacanaH, MKKM aToM BOAOPOA Ba 6uUp aToMm
KucnopoggaH noopat cys monekynacu H"O hopmyna 6unaH ngoganaHagu
Mlaw -nKKn 0 geb ykunagm.

Monekyna ailHW MOAAAHWHT 3HI KWYUK 3appayacu cudaTtmpga
KapanraHu ca6abnu monekyna Ty3uauwura ara 6ynmaraH KMaTTuk
Mosf;uinapja aTOMAapHUHT COH HucbaTnapu Kpuctanngarn, macanaH, FeS
narn kabum 6ynraH aHr o4Aanin MaxXMyn mMonekyna ge6 kabyn kK*unuHagu.
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M (vui;winiir kKumésuin popmynacura kapab ailHu mopaa oaLmnii €ku
Mypakkal) TynT 3KaHUTWHW, Y KaHAalk anememTnapgam \ocun 6ynraH-
NUTUHK, yimin Monekynacu tTapkuoura \ap K,aiicm anCMeUTHUHT HeyTafdaH
aromMy KuplannuminHu ainTta onamus.

»ncmellrlnllr Hucéuii atom maccacu. ATomnapHUHT ynyamnapy KaH-
Yanuk KWunK BynuiwinpaH Katby Hasap, YNapHUHT Maccacy aHWbyULLITaH.
Aiap a'l()MnapHUHT MaccaiapuHu MaccaHuHTr ofatfa oliganaHunagmran
6upnuknapuga (kmnorpamm, rpamm), udoganacak, atomnap macca-
napMuuMr K MiMaTnapy Xxyfga KM4mK coHnap 6ynaau. Macuwlam, yrnepog
arOMMMMWHT Maccacy Kyhiuparura TeHr:
w_/AC)=0,000 00O OO0 OO0 OO0 OO0 00O 02 r=2,0- 10-27=2,0* KO'M«r,
KNCNOPOS aTOMWHWHI Maccacu aca Kyiuparnra TeHr;

W,(0 )=2,66- 10-2Y=2,66 - 10-2KT.

ATOoMMap MaccanapuHUHT ByHaain coH K uiimaTnapugaH oiiganalwi,
ynapHu acnab K,0nuw Ba ynap 6unaH apumeTmk amaniapHu 6axapuil
K,MANH. LLlyca6abnu aToMnapHWHI MaccanapuHu ngoganal yyyH maxcyc
macca atom 6upnuru (m.a.6.) knputuaraH. 1m.a.6. yrnepog atomu macca-
CUHWUHT 1/12 k"ncmura, abHKU 1,66 ¢ O™ ra TeHr. /1eMeHTNap aToMna-
PUHUMT MaccacuHu 1 Mm.a.6. 6unaH TaK,Kk,0cnab, 6yTyH coHnap Tonunagu,
ynap Hucbuii atom maccanap gevimnagu. MacanaH, KUCN0POA YUYH:

2,66 -

= = 16
MO) 0,161 mKO'Mr

Wy ycynga 6apya KUMEBUIA 3nemMeHTNap y4yyH HUcbuil atom macca-
NapuHN TOHULW MYMKWH.

3/eMeHT aToOM MaccaCcuHW yrnepoj aToOM MaccacuHuHr 1/12
umcmura HMcbaTw 3neMeHTHWUHI HUCOMIA aToM maccacu AeiAnnagu.
ONeMEeHTHUHT HUCO6MIn aTom Maccacu /4"6unaH 6enrunaHagn, 6yHga r
— ,relative” cy3smHUHT 60w naHrny x™appu, y ,,HUCOUin“ geraH MabHOHU
éungupagn. by ynyamcus kattanmkaup. Hucobuit aToM MacCaCUHWUHT
ynyamcu3 KaTTaIMrMHN aTOMIapHUHT Macca atom 6upnunknapuga (m.a.6.)
noganaHraH maccacmgaH gapk,K,una 6unnw Kepak.

ATOMAApHUHT Maccanapu 31eMeHT HUCOUIA aTOM MacCacUHUHT | aTom
6upnurnra Kynaintmacu cuarunga ronunagu. MacanaH,

T7(0)=\B:\ M.a.6.= 16 m.a.6.

KMAngarnnapHu ysapo Tak;K,0CnaHr:

[«[1C)= 12 m.a.6; /1(C)=12
/«"S)=32 m.a.b; 1i;(S)=32
w (11)=1 m.a.6; /1,(H)=1

T (1¢)=56 m.a.6;  /1/1'C)=.56

Mo;walHir Hucobuin monekynsp maccacu. MO;UBBHUHT KUMEBWUA
({ropmynacugaH YHUHT HHCOUIT! monckynsap maccacu (M) \na)6nabtonunaau.
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Niinn mopaa maccacuHmn yrnepog aToMKU MaccacUHUHT 1/12 Kucmura \
HUcbaTwy Wy MoaaaHn HUCOMIA Monekynap maccacu feb aTanagu.

MopgaaHUHT HACBUIF MONEKYNsp MmaccacMHM X Mcobnab Tonuni y4yyH
\.11 Kniicn 3neMEHTHUHTaTOMNApXU COHMHM X Mcobra ofiraH x"onga HUCO U
Jlom maccanapvHu Kywmub Ynk,MwW Kepak, macanaH:

MA{\\p)= 1:2+ 16= 18
LLlyHra moc \onga monekynaHuHr maccacu \am (m.a.6. ga) tonunagu:

T"= (HMO0) = 2+1M. a. 6. + 16 m.a.6. = 18 M. a. 6.

Arap Mofa HOMONEKYNsp Ty3unraH 6ynca, yHUHT HUCOUIA Monekynap
mMaccacu mofaa hopmMmynacugaru atomnap COHUHU x*vcobra onraH \onga
W)/ICMEHT/ap HUCOMIA aTOM MacCLUBPUHUHTANPUHANCKU cudpaTugaTonunagn.
Ky \onga cdopmyna mogga wapTaM MONEKYNACUHWUHT TapKUOBWUHMK
n@d(ganaingm.

Arap 6upop KUMEBUIA pcakHuanap 3appavanap (atomnap, MoneKky-
nanap Ba 6.) coHM >xu\aTugaH Kypub umkunacTraH 6ynca, y \onga
Mo()jaM My gopu”thulnk KaTAMTK KynnaHunagm. Monga Mmnkgo-
PUHWHT BUPNUTKU MOb X,McobnaHciu.

Monb — 6y 0,012 kr (12 r) yrnepogga nedyTa yrnepog aTomu bynca,
Tapknbuga wynya 3appadanap (aTom, Monekyna sa bowuanap) éynram
MoAanLa MuLAopuamp.

Monb—Tapkuébuga 6,02 « 10 Monekyna, aToM Eku 6owua
3appavanap 6ynrav mogna MU NIOpUAMp.

=6,02 10 monb ' coH ABoragpo goumwuiicm (A.ABoragpo
Tapaura) geb atanraH:

6,02 «10-
N. = = =6,0210™ .M0/b
Nb

MogpaHnHr mondp maccacm M mogfa Maccacm m HUHT MOAAAHWUHT
ACIVILLIAK muk™opw Mra HucbaturaTenr: M =
MacanaH,

36r 1Xr or 1,Xr n
M (H30) = =, - = 7T = = IXr/ monb
2 MO/b 1 monb 0,5 monb 0,1 monb

KypuHuné Typnbankn, MogAaHWHI MOAAP maccacu COH xu\aTgaH
I MOTHMHT Maccacura, AbHK 6epunarad mogaa 6,02 « 10M 3appavyanapuHUHT
maccacura TeHr.

MogagaHVHT MONSip Maccac — YHUHT 6Up MOIMHUHT Maccacuaup.

Monsap macca, ofatfa, 6up monra Typpu Kenaguran rpammnap (r/
mMonb) 6unaH noganaHagn. Macanad, M {\\*=2 r/monb; M (FeS)=88
|/mo.nb; N/(Pe)=56 r/monb; M(S)=32 r/mons.

Monsp macca aToM Ba MOfieKyfnanapHUHr maccanapu (M.a.6.4a) \amga
MUCOMI aTOM Ba MOJIEKYNAp Maccanap 6uiaH CoH Xux aThaH Moc Kenaau.
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Mncanan, rcMup 6unaH ONTUHI'YTYPTHUHT peakunacu TeHrnamacujan
Kyinnarn ma'®ymMmoTiapH1U 01aMus:

Fe + S = FeS
1 Mofb 1MONb 1MO/b
56 r/monb 32 r/monb 88 r/monb

Mo;nlamnur maccacu Ba MUKLOpPU opacupaarn HucbatgaH goligana-
[ur), amanga my\um 6ynraH macananapHu e4mil MYMKUH.

MogafaHunr Mabnym MuLLOPUra Kypa MaccacuHm x,ucobnaé Tonum.
Maciuian: onTuHryrypt 6unaH peakyunaga 0,5 MobTEMUP UWTUPCK 3TAAN.
Peakuus y4yyH ONMHULLLN N03UM B6ynraH TEMUPHUHT MaccacuHN aHUK/1aHr.
K ingarn gopmynagaH goinganaHamus:

Eunw:

M=m, T=Men
n

T= 56 r/monb 0,5 monb = 28 r.

XaBgobu: 28rremup.

MogaaHuWHT Mabnym Maccacura Kypa MULAOPUHK X,mcobnab TonuLw.
MacanaH: peakuus HaTuxacuga 22 r temup (M) cynbpug onnnaun. by
maccara Temup (1) cynbdUAHUHT K,aH4a MUK Opu Tyrpu Kenagm?

Eunw. M (FeS)=88 r/monb

KMingarnya mynox;asa toputunagu:

88r FeS 1 monra Typpu Kenagu.

22r FeS n monra Tyrpm Kenagu.

88r ; 22r=1 M0Nb:X MOJb

x= 0,25 monb FeS

MogfaHUHT KUMEBUIA popMynacK acocmnpaa anemMeHTAapHUHT Macca
ynywnapuHu \am \nco6nab ToNMW MYMKWUH. SNEeMEHTHUHT Macca yny-
WM geraHAa 31eMeHT aTOM/Japu MacCaCMHUHI MOJeKyna maccacura
HUC6aTW TYLWYHUNAAM Ba, 0faTAa, OWPAUKHUHT ynylwnapuga ékn gpons-
napjga ndgoganaHagu.

Arap CyB MONEKYNacMHUHT Maccacu 18 M.a.6. Ba YHUHTITapkuoungarm
BOAOPOAHUHI Maccacu 3ca 2 M.a.6., KucnopogHukn — 16 m.a.6. bynca,
CyBAaru BOLOPOJS Ba KUCMOPOAHWHI Macca ynyuu;

2 M.a.b.

a 0,
18 man) 0,11 ékun 11%
1 man. _ 489 sku 89%
18 m.a.6.

\ap KaHpgaih Mukgop cyBMuH! Tapknbun 89% kucnopog 6unaH 11%
BOAOPOAAAH Mbopat. buyHgain K,unmb, KuMEsnin hopmyna:
in



— MOAAAHWHT cudaT TapKNOGUHNM — Yy K aHgah KUMEBUIA 3NeMeHT-
)|-|)zaH Tapkn6 TonraHAUIuHK;

—wMoffa MONeKYNacUHWHI aToM TapKuUGWHKM, AbHU MopAAa
MONCKYNaCUHU TalLlKWUA 3TraH \ap uaincu aneMeHT aTOMAapUHUHT COHUHN
KYpcnTagu.

Kumésnit popmyna acocmpa:

— MOJJaHUHT HUCOUIA MONEeKyNap MacCcacUHU Ba MONEKYNAaCUHUHT
M.1.6. fjary maccacuHu;

— Moffajaru afieMeHTNapHUHT Macca ynywnapuiu (homs \ucobuaa)
\lico6nabTonuiu MyMKUH.

3nNeMeHT aTOMUHUWHI BaneHTIMIU. JNeMeHT aTOoMAapuHUHT 6owua
MeMEHT NapHUHI MyaisiH COHAaryn aToMAapuHU GUPUKTMPUG onuw
XYCYCUSITW LUy 31eMeH T NVHT BaleH T IUTK feiinnagn. BaneHTANKHUHT y14yoB
Onpnurv K4MM6 BOAOPOS aTOMUHUWHT BaNeHTAUIM K,abyn KunuHraH. Bogopog
aromy 60wk a 3fleMeHTNapHUHT BUTTagaH OpPTUK, aTOMUHU BUpPUKTUPa
onmanan, wy cababnm BOLOPOAHUHT BaneHTAUrM 6upra TeHr feb k,abyn
KWNWHTaH. BolwKa 3NeMeHTNAPHUHT BaeHTAUTUHIN 3Ca WY 3N1eMEHTHUHT
aromu ysura Heyta BOAOPOJ aTOMUHU GUPUKTMPA ONULIMNHK KypcaTyBuu
COH 6unaH ngoganaHagn. baban 3nemMeHTNapHUHT BOAOPOA 6unaH \ocun
KnnraH 6upnkmanapuHUHT KUMEBUIA hopMynanapuHu Kypué ymk amms.

HBr, H”S, PH3, SiH,

By hopmynanapHun Kyhngarnya éamw MyMKWH:
H

[

H-Br,H-S-H,H-P-H ,H-Si-H
| |
H H

By epfa uM3nkyanap atomnap opacuparn 6opnaHuwnapHm udo-
ALWwingn.

MonekynanapHUHT Ty3unuwmn 6yHgai ndoganaHraHga K"aHaain atom-
nap 6up-6vpwn 6unaH 6opnaHraH, Kaincmnapu aca 6opnaHmaraHIMINHK
MKC 3TTUpagn. MacanaH, CyBHUHT opMynacufiaH YHUHT MofeKynacuga
BOJAOPOAHUHT MKKana aTOMW KMCOpod aToMu 6unaH 6ornaHraH. KOko-
pugarn hopmynanapgaH KypuHUo6TYpnoanKn, 6Mp Xun snemMeHTNapHUHT
(xnop, 6pom) aTomiapn BOLOPOAHUHT (pak,aT 6burragaH aroMmHn 6UpPUK-
*Tpn6 onagun (6y anemeHTnap 6Mp BaneHTAMANP); GOLWK,a 3NeMEHTNAPHUHT
(kmcnopof, ONTUHIYrypT) aTtomfiapu 3ca BOLOPOLHWHI WKKUTagaH
aroMuMHW 6upukTUpnU6 onaan (6y aneMeHTNap WMKKU BaneHTAUAMP) Ba
\()kaso.

WyHaan Kunub, aneMeHTHUHT BOLOPOANN GUpMKManapugarm Ba-
WUCHTANTW WY 3IEMEHTHUHT aTOMW BUPUKTMPUG oNnraH BOJOPOS aTOM-
NapUHWHT COHM BunaH aHUK aHagu.

VKKK anemeHTAaH nbopatr mogaaga 6up 3aNeMeHTHUHT BaNeHTAUTK
M;Tbllym Oynica, Wy MOALAHMHT hopMynacura K,apab MKKMHYN 31eMEeHT-
UAMT BaNEHTAUTUHN aHUK ALl MYMKUWH.

1n
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MivviHJiap MaccacMHWHI caKnaHWW KOHYHW. X,ap LaHfain peakuus
ma\cyn(Tunipy MownaHpuy Moaganap KaHgan atomapaH TysunraHd 6ynca,
TyHAal n'tomnapfaH Tapkub TonTtaH 6ynagu. ATomnap KUMEBUIA peak-
nMnnap nmakTuga cak™aHm6 k"onagu, gemak ynapgaH \ap 6MpUHUHT Ba,
6uHobGapuu, XaMyu aTOMAAPHUHT Maccacu \am cak”™aHu6 K;0nuwun Kepak.
liy \()nga \ap k*wpai peakyua ma”cynoTnapMHUHI Maccacu 60w naHrny
MO;WBNapHUHT Maccacura TeHr 6yanLn N03UM.

J'rom-moneKkynap TabAMMOT HyKTau HasapugaH MaccaHWHrcak/TaHuL
Konymu TyHAalm TYWYHTUpMNaAW: KUMEBUIA peakuus HaTwmdKacuja
aTomnap Wyuonmaingu Ba MyufaH namgo x;am 6ynmangun, 6anku ynap
ifaiima rpynnanaHagu. ATomnap COHWM peakumsagaH ongun xaVy keiunu
\am ysrapmararmuiru cababnu ynapuuur ymymMuii maccacu x;am ysrapmangm.

MaccaHUHrcak4aH1LW K OHYHWHM facTna6 M.B.JTOMOHOCOB LWYyHAai
rabputnaraH agu: ,, Tabunatga cogup bynagurad \ap k" aHgai y3rapuwHUHT
MO\MATW WYHAAKN, GUPOP XKUCMAAH KaHYa MUKAOP Kamalica, UKKUH4YK
XMUCMra WwyH4Ya MUKAOP Kywwunagu. [demak, matepus 6upop >xoiga
Kamaiica, UKKMHYM YypUHAA Kynasgn“.

MaccaHWHT cak™aHuW K OHyHWAaH MoAdanap hykaaH 6op bynmainan
Ba MyTnak"o nyk,0nn6 x,am KeTMaiau, geraH xynoca kenumb umk™agn. LWy
cababnun arap KUMEBUI peakuna Bak TMga Mogaa Myk, HapcajgaH nanpgo
bynaétraHra ékM MyTnako M3cM3 Nyk,0nnb keTaéTraura yxwaca, 6u3
peakumaga KaTHawaéTraH Ba peakuus Hat mxacupa \ocun bGynaétraH
mogaranapHu Tynmk\nco6ra onmaraH 6ynamms.

Mogaa TapKUOGUHUHT JOUMUANNK KOMYHU. 1 apKUOHUHT SOUMUANNK
KOHYHW KMMEHMWHTI acoCMil KNOHYHMapu K,aTopura Kupagu: x;ap uaugan
To3a MoAga onuuuw ycynugan i“amhu unawp, ysrapmac cugaT Ba
Mu/Ngopuin Tapkubra ara bynagu.

MacanaH, yrnepog (IV) okcupg (kap6oHaT aHrugpuT) CO”™ HUHT
TapKMOUHU Kypub Ynk™wmn3. Y yInepod 6unaH KucnopognaH tapkub TonraH
(cudat Tapkn6bun). CO” fa yrnepogHuUHTr mukgopu 22,27 %, KUCIOPOAHUKN
— 72,73 % (MUKLOPUIA TapKnobn).

ATOM-MOMIEKYNAP TabAUMOT TAPKUOHUHT LOUMUANUK “K OHYHUHW
TYWYHTMPULITA UMKOH 6epagu. ATOMIapHUHT Maccacu ysrapmac 6ynraH-
nuru cababnu MoAfaHMHT Macca Tapkmbu \am ymymaH ysrapmac 6ynagu.

KUMEHWHT pUBOXNAHULIN LWYHW KypcaTagumku, ysrapmac TapkKubim
6upnkmanap 6unaH 6up k™aTopga, ysrapyByaH Tapkubnu Gupukmanap
\am 6ynap 3skaH. H.C.KypHaKOBHWHI Taknudwura Kypa, y3rapmac
Tapknbnn bupukmanap gansToumpnap (MHrAnM3 KuMmérapu Ba puanru
[JanbTOHHUHT X0Tupacura), ysrapyByaH Tapkubnunnapm—

(TyHpah 6upukmanap 60pANrMHN ONAUHAAH ailTraH paHLy3 Kumérapu
bepTonnc xoTupacura) geb atanagu. JanbTOHUANAPMUHITapKU6U 6YTyH
COHNN CTEXMOMETPUK MHAEKCNApK 6op of;mii hopmynanap 6unaH ugoga-
naHagu, macanaH H”O, HJ, CC17A, COA. bepTonnupnapHMHI Tapkubu
y3rapmb Typagnm Ba CTEXMOMETPUK HucbHaTnapra MyHOpUK, KenMaam.
MacanaH, ypaH (V1) okcugHum Tapkunbu, ogarga, UO, opmyna 6unaH
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U(jtonanaHagn. Xak K T4a aca yHuHrtapkmbu UO”5aaH UO3raya 6ynaaw.
Onuunw wapontura kapab saHaguii (I1) OKCMAHUHT Tapkuom
faH VO, 3raya bynuwmn MyMKUH.

Y3rapyByaH Tapkmbnu 6upukmanap 6opnurm myHocabatu 6unad
*WPKNOHUHT LOUMUANUK KNOHYHWHUHT \O3Mpru Tabvpugmra aHMK "mkK
KMpPUTULW Kepak bynaau.

Monekynsip CTpPyKTypanu, abnu Moaekynanapgau Tysunram
uprMKManapHUnr Tapkuou, ONMHULI yeynuaaH uaTbhu nasap, ysrapmac
6ynagn. Homonekynap cTpykTypanu (aTomMau, MONAM Ba MeTann
nav>kapanu) 6uMpuKManapuuHr Tapkmbu aca ysrapmac 6ynmaigm Ba
ONMHULW WaponTnapura 6obnn!”™ bynagu.

MacanaH, BaHaguit (I1) OKCMAHWHT Tapknbu TemnepaTypara Ba
CUHTe3fha uwnarnnagnuraH KMcnopogHMHr 6ocumura 6ornuk, dynagu.
".)NeMeHTNapHUHT n30ToN TapkKnMoMHM \am \mcobra onumw Kepak: macanaH,
opatgarun cysga 11,19%, orup cysga aca — 20% Bogopog 6ynaau.

NBoranpo UOHYHW. [asfnapHUUr Monap \,axmu

MTanbaH onummn A.ABora;lpo 6apua rasnap 6up xmnga cuk manwnra
(Boitnb — MapuoTT K OHYHW), TCPMUK KeHrainw Koad(l)uumcHTtun 6mp
xunnurura (FCeli-J1toccak KMOHYHW) Ba 6OLIK a 6ab3n YMYMUA xoccanapu
6opnurnra abTM6OpP GepraHn x,0Nn4a Ba Y3MHWHT Ky3aTuwiiapu acocuja
1811 iinnpa Kyinmpgarn KOHyHHU apaTau;

Bup xun waponTaa Typau rasfapHUHE TeHT >;aXmnapuja mMoseky-
nanap coHu éup xun éynagu.

1860 Wunpga kKumérapnapHuHr Kapncpysgarm xankapo cbe3guga
JNlBoragpo TabIMMOTM YMYM TOMOHMAAH 3bTUpod atunamn. Coesf aTtom-
MONEKYNAP TAbIMMOTHUHT PUBOXIAHULWINTA KYUIU TYPTKU Gynau.

Bup xun wapouTtga 6apya rasnapga ano\mga Mosekynanap opacmaarm
Macoa TaxmunHaH 6up xun 6ynagn. MonekynanapHuUHT \aXXMn mMoseKy-
juuiap yptacmgarn macogara HucbataH Hu\oATAa KM4YnK 6ynagmn, 6yHaaH
rypnv rasnapHuHr TeHr \axmnapuga (6up xun wapoutna) Monekynanap
COHM 6up xun 6ynnWK Kepak, geraH xynoca kenmb umk,agn. [emak,
arap 6up xun wapouTga rasnapHWHI TeHr \axmnapuga monekynanap
COHM 6up xun 6ynca, y \onga 6mp xun coHgarn monckynanapu 6ynras
lypan raznapHuMHr maccanapu \am 6mp xun \aXXMHU 3arannawin Kepak.

buira mabsnymku, Monsp maccanap Ba ynapra HpoHopuuoHan 6ynraH
lannapHUHT Maccanapu aHa WyHaalk maccanapamp. MacuwH, 2 r BOAOPOA
6unaH 32 r kucnopogna mosnekynanap COHu 6up xuna, abHu 6,02 « 10V Ta
6ynagn (ABoragpo goummuiicu). 2 r Bogopog 6unaH 32 r kucnopog (Hopman
wapontaa) 6up xun — 22,4 1 \aXXMHW arannawy Taxpubaga ncboTnaHraH.
.Ucwmak;

Hopman waponTga 1 mMonb rasHuHr x"axkmi 22,4 n 6ynagn. by
\V>KM rasHUHT Monsip :Na>KMu feiAunnagu.

['‘a3HuMHT Monsap \aXMu ras )aKMUHUHT (H.W. garn) MoghaHuHr
1ICTVILLNA MmuKgopu n ra HucbatungaH ToNnUNagu:
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AT:rl.

Oymga V — \axm (n \ucoé6mpga), n — moauanmHr mukgopu (mon
WIC<)NAM).

Nmoragpo KOHYHW acocupa rasCMMOH MOAAaNapHUHT MOnAp
mMaccanapu anubylaHagu. a3 MonekynanapuHUHI maccacu K™H4ya KatTa
Oynca, Mup xmn \axmpgarnm rasHWHr maccacu LWyHYa KatTta bynagu.
[a YnapMUHT TeHT X axmMmnapuga 6up Xun waponTaa Monekynanap coHu,
6unobapmm, rasfapHUHI Monnap COHU x,am 6up xun éynagn. asnapHUHT
MCHI \a>kmnapu maccanapuHUHI HUCOBATW YNapHUHT MOMIAP MaccanapuHuUHT
HucbaTura TeHr:

»;: W= N/,:
byHAa Af, — OGUPUHYM ra3 MyalsaH >"aXMWHWHT Maccacu, —
MKKWHYM ra3 Xyaam wyHpan \aXX MUHUHT maccacu. JI/, Ba — 6MpUHYIM

Ma UKKMHYMN Ta3HWHT MONAP mMaccanapw.

Bup ras myarfiH X,@KMU MacCCaCWHMWHI Xygau WyHAaAn x axmparu
MKKMHYM ra3 (ywa wapouTnapaa ofiMHraH) maccacura Hucbatm 6UpuH-
YM rasHUHT WKKWUHYW rasra HucbaTaH 3umunuru pgelivnagn (Z) \apgm
6unaH 6enrnnaHagm):

-~ = [ 6yHaam M\

Opatfa, rasHWHT 3MYAWUTKU 3HT CMTUA ra3 — BojopoAra HucbataH
aHnk™aHagu (), 6unaH 6enrunaHagu). BofopoAgHWHT Monap maccacu 2,
KUCNOPOAHUKK 16 r/monra TeHr. 1JJy cababnu KyhungarmHu onamms:

M = 2I'I“2

a3 )onaTwugarn mofOamunUr MOJIeKynsap maccacu YHWNT BOAOPOS
Byimnya snuAnNrMMmMnr 2 ra KynanTupuaranmra TeHr.

KynuHya, ra3HuHr 3auunnru \aBora HucbataH aHuMkK”™aHagu. \aBo
rasnap apanawmacu 6ynca \am YHWHT ypTaya MOJIeKYAp MacCacuHu
\ncobnaw MyMKuH. AbHK arap \aBOHUHT TaXMUHaH 4 X,@KM a3oT (Monap
maccacu 28 r/monb) Ba 1 X KM KucnopoggaH (monsp maccacu 32
r/monb), AbHM 4 Nj+O”~gaH Tapkub6 TonraHnnrn \mMcobra ofMHca, YHUHT
ypTaya Mosigp MaccacuHu \nco6nab Tonuw MyMmkuH. ByHpaP! K;yiingaruua
Nwm roputnnagn:

_ 428 + 1. 32 _
4+1

M. 28 .8 r/ monb (AxnutnaHraHn 29 r/ monb)
by \onga monsip macca ywby ndogagaH aHuk aHagn: M=29 «
Monekynsap maccanapHu aHWK UM TYyHWU KypcaTaguku, oaauii

rasnapHuHr monekynanapu 2 artompgaH (H”, F,, CI*, O” N7), Hogup

rasfapHuMHr Monekynanapu aca 1atompaH Tapku6 TonraH (He, Ne,

Ar, Kr, Xe, 1<m). Hogwup rasnap y4yH ,Mofekyna" Ba ,atom*
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TyWwyH4Yyanapu TeHT KuMMaTtnugup. JleknH aipum 6owka opanii
MONAanapHUHr MoneKynanapv 3 Ba yHAaH Kyn aToMnapaH Tapkub TonraH,
macanaH, 030H O7, TeTpadocdop MOneKynanapu, ypraya Temne-
patypafa onTUHryrypTt 6ypnapu S\

Bv3ra mMabnymku, KumMéEsuin 6enrunap Ba opmynanap onguparu
KO3(hmumeHTNAp aTOM Ba MOJIeKY/la COHMHMUTaHa amac, 6anku peakyusa
MWTUPOK 3TaguraH monnap COHMHU )am kypcatagu. Ly cababnum rasnap
opacujaru peakuusnapHUHT TeHrfnamanapuHu Kyiugarumya é3mu X,am
MYMKWH.

+ CU— > 2HC1 2HN + 02 —> 2H,0
1 MOnb 1 MONb 2 MOMb 2 MONb 1 MOfb 2 MONb
22,4 n 22,4 n 44,8 n 44,8 n 22,41 (cys byrnapu) 44,8 n

Arap peakuusira KmpuwaétraH Ba \ocun 6ynaétraH rasnap \axm-
NapUHWHT KypcaTuaraH CoH Kuimatnapu 22,4 cOHUra K,ucK;apTupumnca,
y\onga rasnapHuHr \axxmuii HucbaTnapuHu KypcataguraH ogaunii 6yTyH
COHNap onMHagu; 6UpMHYM peakumaga — 1: 1:2, UKKMHYN peakunsaga
jca 2:1:2. [lemak, rascMMOH MOAJanap opacugaru peakuymnsnap myansH
|«;oHyHUATNApra 6yicyHagu: ysrapmac 6ocmmMmia peakumnsara KupuwaérraH
Ba Xocun 6ynaéTraH rasnapHUHr 3 a>KMIapu y T PO KAYNK By TYH coHnap
HucbaTuaa ynaan.

PeakuunanapHUHT TeHrnamanapugaru KoadhuumneHTnap peakyusara
KupuwaéTtraH Ba x;ocun 6ynaétraH ra3acuMoH mogaanap \aXXMaapuHUHT
COHUWHM KypcaTagu.

1.2. Knméeuii peakumnsinap Ba TeHrnamanap.
AHOpPraHuK 6UpPUKMaNapHUHT 3HT My MM CUH(Napu

KnméBnii peakUMSAHUHT KUMEBWUIA Genrn Ba hopmynanap BocuTacuga
WwapT/av pasuja é3nnnmn KUMEBMIA TeHrnama geinnagu.

PeakLMAHUHT KNMEBUIA TeHrnamacura k,apab, kaHgain mogfanap peak-
umsra KNpUWmnIWmn Ba KaHgannapu \ocun 6ynuwmn \ak,uaa Gukp oputmw
MYMKWH. PeakunanapHWHT TeHrnamanapmHu Tysmwa K amgarmya umw
ropuTunNaan:

1 TeHrnamaHwHr Yyan k™McMmga peakumara kmpuwaguraH Mo;jia-
NapHUHT hopmynanapu é3nnagn, cyHrpa ctpenka kyimncYLLU. byHga ogani
rasCMMOH MOAAaNapHUHI MOJIeKynanapu gesdpnv OMMO UKKW aTtomiaH
TNpkn6 Tonuwunumu (07, Hj, Clj Ba \.) égpa TyTuw no3nm:

Mg + 02->
2. YHr Kucmura (cTpenkagaH KeinmH) peakuusa HaTuxacupga \ocun
OynagvraH moafanapHUHT popmynanapu ésunaaun:

Mg + 02-> MgO
P+o, ™ Pfi,
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3. Pcakumsauuw' TeurnnMmacu Moffanap MacCaCUHUHT cak“naHuLl
KonyHu acocupa Ty3unagu, ibHU YHT Ba 4Yanm KWCMapgaru atomnaap
conu 6up xun Oynuwn kKepak. ByHra apuwunw ydyyH MOAJaNapHUHT
<|)opmynm;ulapu ongura KoahuyneHTnap Kyinnagu.

Tcakumns TCMrnamMacuHu, macanaH, CyBHUHT napyanaHull peakyuacu
rCUrAMMacumnm Ty3uw Y4yH 4Yanm TOMOHTa peakLumna YYyH OfIMHTaH MOg-
namumr (aiap ynap 6up Heya 6ynca, onuMHraH 6apya mMogganapHWHr),
YUT TOMOHra aca peakuus HaTuxacupa \ocun 6ynraH mogfanapHuHT
(v>pmynrniapnHu €3amm3. bownaHpuy MmoghanapHuHr opmynanapuHm \am,
\()cun 6ynraH mogganapHuUHr popmynanapuHun \am nwopa 6unax
Y3apo K;ywmnb ézamuns:

cyB BOAOPOJ + KWUCNOPOfA
H,0 A + on

®opmynanap ongura KoagppuumeHTnap Kyinb, yan Ba YHr Kucmgaru
\ap kalicy anemMeHT aTOMJAPUHWUHT COHVHW TEHrNaWwTupunw Kepak. LLyH-
pain pukp topnutamuns. buTTa UKKU aTOMAKN Kucnopopf monekynacu (O0)
\ocnn ByAUWKN YYYH MKKWU aTOM KUCNOPOL KepakK. BYHUHT yYyH UKKWK
MOJieKyna cyB napyanaHuwun nosum. femak, H*O popmynacu ongura 2
KOS PULMEHTHN KyiAunLw 3apyp:

2Hp H.+ 0,

Y Hr Ba Yan kMcmnapga KAcnopog aTomaapyu COHU 6Up Xun —2 raTeHr
6yaamn. JIeKUH BOAOPOA aTOMMAPUHUHT COHU TCHINaUN' MPUATaHAUT RyK™ VKKK
MOneKyna CyB napyanaHraHga TypTTa atom Ewogopos, 60Tk aya aidTraHja,
k) LOPOLHUHTUKKUTA UKKW aTOMAW MONeKynacu onvHagmn. flemak, yHrToMoH-
garn H, wopmynacn HAHr ongura 2 KOs @uUUNEHTHN KyAuLW Kepak. HAM
yan Ba yHr Kucmnapgatl ¥040pog aToMAapUHUHT'COHW \aM TeHrnawTupunan
Ha6u3 ynap opacvra TEHTIMK UWOPACUHU KMAULLIMMU3 MYMKUH:

2Hp = 2HA+07

Ty3unraH TeHrnama WyHAan y*mnagn: MKKn-aw-nKK1M-0o MKKn-aLl -
UKKN naoc O MKKUra TeHr. by aliHW peakuusfa MKKW aTOM BOLOPOJ Ba
6up aToM KucnopogfaH Tapkumb TonraH >'ap KKK CyB MOJeKynacupaaH
MKKUTa MKKW aTOMAM BOAOPOA MONeKyjnacu Ba 6UTTa UKKW atomnu
Kucnopog monekynacu \ocun 6ynuwnHu 6ungupagu.

Anrebpaunk TeHrnamanapgaH apk™v pasuwpga, KWMEBUIA TeHrna-
mManapfa TeHrnamaHWHT 4Yan Ba YHr K*ucmnapu anmawtupub ésmnca,
TeHrnamMaHWHr MabHOCKU MyTnak™o y3rapmb ketagu. Arap 2M20=2H2+02
TeHrnama ypHura 2H2+02=2H20 TeHrnama é3sunca, y 6owk"a Inapoutnapga
coaup 6yna/wiraH MyTnako 6owk”®a peakunmaHn ngoamniangn.

Knmésuii peakumsanapHWHI TeHrnamanapupga MOAAanapHWHT
thopmynanapu ongura KynunraH KoaphuuueHTnap CTEXMOMETPUK
KoathpmumeHTNap aeiinnagm.

KNMEBUI TeHrnaMaHWHT MKKana K mcmugarn KoahuumneHTnapHm
6Mp xun Tap3ga Kynantupuw Ekn KaManTupuil MYMKUH.
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KuméBuin peakuusinap Typav anomatnapra Kypa TypnaHagu. bouw-
nampuy Ba OXMpru Moguanap COHUHWHT y3rapuiumnra K,apab, peakyusanap
KMAngaru Typnapra 6ynnHagu; 6MpuKuLL, a>kpanuil, ypyUH ONuULL Ba anma-
LUMnNuLL peakuunanapu.

Bupukuw peakumanapun. Peakuma HaTuxacuia MKKUTa Kk 6Up Heva
moaganapgaH 6utTta aHrn mogga \ocun bynaguraH peakyusanap 6MpukmLl
peakuuanapu neHunanu. Macanau, cynbat aHTUAPULHUHT CYB 6unaH
y3apo Tabeupu:

SO,+ HASO,
&Kn oagaunii mogganapgaH KanbUnidi OKCUAUHWHE \OCUN BYyNLLIN:

2Ca + 02= 2Ca0

AXpanui peakuusinapu. Peakuus Hatuxacuaa 6uTTa MoagagaH 6up
Heya SHrM mMogganap \ocun 6ynca, 6yHAain peakumsanap a>kpanuw peak-
umsinapm Maciuian, 6epTone TY3UHUHT aXpanuwn:

4KCHO ,= KCI + 3KCHO”

€KW ManaxuT KU3gupunraHga yura sHru mogaa — muc(H) okcup cys Ba
Kap6oHaT aHrmapua \ocun 6ynuiiu;

Cu~"CHp~*= 2Cnu0O + H,0 + COj
YpuH onuw peakuusinapu. Oaguii Ba Mypakkaé mogganap ysapo
TabCcUpnawmeb, HaTuxaga oaAuiA mMopda atomnapu Mypakka6 moaga
aneMeHTNapugaH GUPUHUHT YPHUHU onca, 6yHAall peakuusnap ypuu

ONULL peakuuanapn feiinnagu. MacanaH — Kymyw HUTpaTAa KYMYLHUHT
YPHUHW PyX ONULLIN:

2AgNOj+ Zn = Zn (NO ,)2+ 2Ag
KN XTOPHUHTBPOMHU CUK,MO YMKapULLIN:
2NaBr + Cl2= Br2+ 2NacCl
NamMawvHuw peakuusnapn. WKkuta Moafa Y3WHWHT TapKubui
K\cmnapu 6munaH anMaTuHUG, MKKUTA SHIM MO;lga \ocun K vnaguraH

peakumanap anMallLIwW peakunsnapy geiinna;m. Maciuian, anto MUHWIA
OKCUAHWHT cynbdaT Kucnota 6unaH ysapo TabCcupu:

3H,507= A1,(SO”,+311/)

€KW KanbUWUA XNOPUAHUHT KyMyulr HATpaAT 6unaH TabCUpu:
CaCl2+ 2AgNO,= 2AgCI + CalNO )

Ncen/MnK unuml ékn i TUAMW anoMaTura Kypa KuMEBMIA peak-
umManap —3K30TEepMUK Ba 3HAOTEPMUK peakumsanapra 6GynuHagw.
Mcenkanmk ynkuwm 6unad 6opaguraH peakuuanap ak3oTepMuKk peak-
umsanap nciHANWM. MacanaH, Bogopog 6unaH x/0pAaH BOAOPOS X/iopug
\ocun 6y peakuymsacu:

2- Kumé 17
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I, f Cl3= 21C1, All= - 1846 kX

Nrpo<y)-my\utgan mccuk/mk totuanwm 6unaH 6opaguraH peakumanap
MAO' IcpMmuk peakumanap gerinnagm. MacanaH, a3oT 6unaH KucnopogmaH
ator (1) okenpg \ocun bynuw peakumsacu, y okopu \apopatga bynagu:

N2+ O3= 2NO, OA= 180,8 kX

Peakums natmxacupa YMK,K,aH KW HOTUATAH UCCUK;INK MUKLOPWK
>KapacunuHr mccmunmk apdekTbl gelinnagn. KuMEHUHT Typaum Xa-
paénnapgar'v McCUkK/MK sa(h(eKTnapuHu ypraHaguraH 6ynumm TepMOKUME
aennnagu.

PeakunanapHWHI NCCUK MK apdekTnapmn Xx,am E3nnraH KumMesuii
reminamanap TepMOKMMEBWUIA TeHrnamanap gennnagun. byHpaain TeHr-
Nnamanapga popmynanap ongugarv KosppuumneHTnap Teruwnm Mogna-
NapblMHT MONNap COHWHK bungupaan Ba Wy cababnm kacp coHnap Gynuuu
\aM MyMKWH.

TepMOKMMEBMWIA TeHrnamanapja MoafanapHuUHr )onatm >am Kypca-
Tunagun: kpuctann (K), cytk,(c), rascumoH (r), spuraH (3) Ba 6. Mccuk,-
K apdekTnHn A/l (penbta aw peb6 yk“mnagn) 6unaH 6Genrunaw,
knnoxoynnapga (kX) ngoganaw Ba MOALAHWHT peakLmna TeHrnamacujga
KypcaTunraH monnap CcoHura HucbataH onuw Kabyn KUAUHTaH.
dHpoTepMuUK XapaéHnapga (Mccuknumk wtunagm, 4A>0) nccmknuk
A peKTNapuHUHI uwopacn mycbaT Ba 3K30TEPMUK >apaéHnappha
(nccmk™nk unkagu, XX O) maHpuii \ucobnaHagu.

JK30TepMUK peakuusnap yuyH L//6enlicn ongugaru MUHyC mwopa
peakuunsa ma’‘cynotnapuja aHeprua :yaxvpacu 6ownaHrny mogaanapgarut
HucbaTaH KaM 3KaHNIUTWUHW 6unaupagn. AHLOTEPMUK peakumanap yuyH
N/l kniimatnapu onguparvn NAKC UWopa peakyus macynotrnapu tawk v
MYy\MTLaH UCCUKM»WMKHW KYrnb, Y3 SHepPrmacuHu 6ownaHrny MogaanapHuHr
Heprusicura HucbaTaH KynanTupraHauruHu 6ungupagu.

MakTab KnMé fapcnuknapupa Ba Kynuninuk yKyBs KyfnnaHmanapga
peakuMANapHUHT UCCUK/WK adekTnapn 0 opK,ann 6enrmnaHajm Ba arap
NCCUK MK YnKNaguraH 6ynca, Mmycbar, arap UCCUKNUK l0TuUnagurad dynca,
MaH(puin x cobnaHaaun. PaBwaHkn AH= — Q. Viccuknuk addektTnapmuHm
613 KenTmpraH 6GenrvnaHuWLnMra pumos K,MAUW NO3UM, UYYHKMW Y
TepMoagnHaMuKa 6unaH 6up xunga 6yanmwn yuyyH WyHAam 6enrnnanraH.

Peakunsara knpuwaétraH mogfanapHUHT TYNuK, peakumna malcy-
noTnapura annaHnWwm €K annaHMacnnrura Kypa peakuunsanap K*airtap sa
KariTmac peakyusinapra 6ynmHagu.

dauaT 6up Mynanuwpa 6GopaguraH Ba peakuusara KupuwaéTrad
fownaHbny mMoffanap OXupru mas’cynornapra Tynauy annaHagurad
peakuusnap /MainTmac peakumanap geinnagu.

byHpgali peakumara Kanumin xnopaTHUHr (6epTone TY3WHUHT)
Kusgupunraf[iia napyanaHuWmnHM MUCON K,UNmb Ke;rrupca bynaau.

2KC10,= 2KC1 + 30T
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Kanuii xnopaTHUHT \ammacy Kanuii xnopug 6unaH Kucnopogra ai-
namraHfaH KemmHruHa peakumsa T>oTangn. Kalitmac peakumsanap yH4anuk
Kyn amac. K$nnuunuk peakumanap kantap éynagu.

Bup BayTnuUHr y3uga 6up-6bupura uapama-!~apwimn 6opaguran
peakuusnap uaiTap peakyusanap geiivnagu.

K"aliTap peakymnanapHUHT TeHrnamanapuga van Ba YHTr K*vcmniapu
opacupa K,apama-¥;apLm TOMOHapra nyHanraH MKK1Ta cTpenka K tunagu.
byHpali peakuusanapra sogopof 6unaH a3otfaH aMMuUaK CUHTE3 K,UaunL
mMucon 6yna onagu:

3/2H,+ \/2N"" NH3 0A=-46,2 kX/monb

Peakuusra knpuwaétraH moaganap Tapkmbura KupyBum atomnap-
HUHT OKCUANaHWLWI [fapaaCUHUHT y3rapuwmura kK"pab aToMaapHWHT
OKCUANaHWW Aapaxacu y3rapmaiguraH peakumsanap Ba oKCuAiaHuwW -
KMaliTapunuw peakuusnapu (aTOMAapHUHT OKCUANaHUW gapaxacwu
Y'srapaguraH) 6ynagu. byHpail peakuuanap okcugnanuil-uanTapununil
peakumsanapu geb antunagu.

Xynoca K,unnb6 aiiTraHga, KUMCUNIA peakymnsnap Kyiungarnnap!!, avHu:

BupukuLl, axpanuil, ypuH oNuLL, anMallivHUL, 3K;ITCPMUK Ba
3HAOTEPMUK, LaiTap Ba KaiTMac, OKCMAMaHULL Ba KaTapuanll peakyus-
napura 6ynunHagu.

AHOPraHWK 6UPUKMAaNapHWUHT 3HT MyTMM CUHM(apu

Okcugnap. bupu kucnopog 6ynram KKK aneMeHTfaH Tapknb TonraH
mMogdanap okcupnap fgeiimnagun. Oeapnu 6apya KUMEBWUI 3nemeHTnap
okcupnap \ocun K;unagu. Xo3upru BakTra K,afap yyura 3NeMeHTHUHT —
HOAWp rasnapAaH HeoH, refinil Ba aproHHUHT OKCUANapu \anm onvHMaraH.

Xan™apo HoOMeHKnatypara MyBO(UK;0OKCUANAPHUHT HOMUW HUCOWIA
'31eKTPOMaH(pUANNTA KaMpOK, 31eMeHT HOMW 6GunaH HUCOWUn 3nekTpo-
MaH(pUAANTN KaTTa 3N1EMEHT IOTUHYA HOMUHWUHTY3arura ug LywmMmyacuHu
Kywunb \ocun knnuHagu. Arap afieMmeHT 6Mp Heya okcug \ocun K.mnagurax
bynca, y )*onga ynapHWHr HOMUAa 3NeMEHTHUHT OKCU;MBAHMNIN Aapaxacu
noMuaaH KelMnmH Kasc numga pum pakamum 6unaH kypcatmnau. MacLullH,
1jO — cyB, FeO — 1emup (M) okeung, Fe,0,— temup (111) okcmng,

— ¢ocgop (I11) okeng, P p,—hochop (V) okecupg, PO "N-Tel'padocdhop
rekcaokcug, PrO,u—rteTtpadgocgop gekaokcunpg, Cu*O—wmuc (1) okcug,.

KunuméBunii xoccanapura Kypa okcmpanap acocnu, Kucnotanm sa amo-
rcp okcupnapra 6ynuHagm.

/. CyB TabCupujaH KUCNOTa, UWLOP Tabcupugau TYy3 N;0CuN
n;unaguraH okKcupnap KucnoTanu okcuanap fe6 ahrTunagu. byHpai
oKcupanap Kucnotanap 6unaH peakyusra kmpuwmakgu. MacanaH, SOA,
S0O3, N™O., CI"On, P,0, Ba \.K.

SO3+ HASO,
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SO,+ 2NaOH = Na250 ,+ H"O

Kncjior;uin okcwwapHW meTannamacnap Ba y3rapyB4uu OK,0py BaneHT-
UMK HamMOoeM Kunymuu 6ab3nm meTannap \ocun k“mnagu. MacanaH, CHO 3,
Mn™Oy Ha \()Ka:to.

2. (y» TabcupuaaH Terviunu rmapokeuay KucnoTa Tabeupuaan Tys
3Nocun b™MNYBUM OKCMAnap acocnu okcupanap pe6 anTwunagu. byHpain
oKcupa/Tp acocnap 6unaH peakuuara kupuwmaiign. MacanaHd, K,0, MgO,
Mao, (*O.

K,O + Np =2K0H
Kp +2HN03= 2KNO3+ H"O

MgO, B203, FCjO, aneMeHTNapHWUHI OKCUANapu cyBAa apumangu
Ha acoc \ocun Kunuw peakuuanapupga k" aTHawmaingn. JlIekuH ynap
KucnotanapHu HeWTpannaiign Ba WYHWHT ydyid acocnm okcug \ncob6-
naHagu.

Mgo + 2HCI = MgCI2+H 20
PC303+ 3H,S0,= Fe,(S0,)3+ 3HFI

3. LWWapouTra yapab x;am KMcnoTa, X;aMm acoc xoccanapLl HamMmoéH
/(nnaguran okcuanap amdoTep okeugnap aerinnaan. AmpoTtep okcugnap
cyB 6unaH 6eBocmTa 6MpUKManaun, neknH ynap \am kucnota, X,am acocnap
6unaH peakuudara kupuwagu. Maciuian:

Al203+ 6HC1 = 2AICI3+ 3H/)
A\p,+ 2KOH = 2KAIO2+ 11/)

Kanuii Mc rannk)Mmuumart

bynapgaH TaTk,apn nHgud()cpemT Ba apiuiaiii okcugnap \am maliym.

4. Nugnddepent (6cTapad) okecmymwp. KucnoTanap Ba acocnap
6vnaH peakumsira KupuwMakguram, Ty3 3ocun LunMaigmraH okcmanap
ungnuddepenT oKkcuanap geiimnagn. bynapra mmucon Kunub, Kyhupgaru-
NapHu KenTupamms:

CO —yrnepog (I1) okcug; NO — asot (I1) okcump;
NjO — a3oT (I) okcupg; SiO — kpemuuin (1) okcug.

5. Apanaw okcupgnapra Pb”03, PbjO”, MIM304, PC30™ napHu Mucon
Kunnb kentrpamms. Xo3upru KyHaa ynapHu Ty3CMMOU oKcugnap genu-
nagn. Ty3CUMOH OKCUANAPHUHT Ty3unuw gopmynanapuHu Kyinugarmya
C3UUT MYMKUH:

Pb"03 (PbO-PbO%) o
Pb' Pb=0

0

Pb,0 » (Pb02*2Pb0 )
pe<;  "pb<; "pb
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Onuw ycynnapu. Okcugnap 6up K"HYa KUMEBWUI peakuuanap
natmxacupa \ocun 6ynagu:

1 OnemMeHTNapHWHI €KMW Mypakkab MopdanapHWHI Kucnopogga
ryrpuiaH-Typpu éHraHujaH:

4P + 507= 27pA
4A1 + 30,= 2A1,0,

2. KucnotanapHUHTEKU TMAPOKCUANAPHUHT NapyanaHuWngaH:
n"SO”"= SO3+ H,0
Ca(OH),= CaO+ Hfi

3. bab3u Ty3NapHUHT }au3avMpuaraHga napyanaHuLngaH:
2Pb(N03)2->2Pb0 + 4NO2+ O,

Kumésuii xoccanapun. OKCMANapHUHT 3HT My\UM KUMEBWUIA Xoccanapwu
YNapHWHT KUCcnoTa Ba acocnap 6munam y LWWpo peakHUAra KNpULW ML NAAH
aHuKgaHagm.

1 Acocnu okcugnap Kucnot;ulap 6unam peakmmnara KMpnwmoTy3 Ba
cys \ocun k™ mnagn. MacanaH:

KA0 + UASOM= KASOM+ H p
B1P3+ 3H,S0,= Bi,(S0,)3+ 3H"O

2. Kucnotanu okcmanap acocnap 6unaH y3apo peakuusira KUpuwraHaa
|y3 Ba cyB \ocun 6ynagn. MacanaH:

SO3+ 2NaOH = Na*"SO"H- H"O
CO2+ 3NaOH = Na,C03+ H"O

3. Acocnu Ba KUCNOTanM OKCUANAPHUHT y3apo TabCUMpPKU HaTMxXacuaa
lys\ocun 6ynagm. MacanaH:

CaO + C02= CaCOs3
CaO + 5107"= Ca5103

Kncnotanap. Tapkubugary BOLOPOA WLLIMUWM MEeT ann nounapu 6unat
naMaw Tupuby Ty3 X;ocun unnaguran mypakkabd bupukmanap kucnoTanap
pelivnagn. Kucnotanap aputmanapga uoHnapra axp”wraH \onga éynagu.
Ynap noHnaHuLW xapaéHuga mycbat’sapsagnm BOAOPOS KarnoHn Ba MaHgui
$apaanm kucnota K oNaMpM aHMoOHMUTa axpanagu.

Kncnotanap KMcnopognm Ba KUCNOPOACU3 Kucoranapra 6ynuHagu.
MoMmugaH KypuHuo6 TypubanMKWM, KMCNOPOANAM KucnoTanap Tapkubupa
Kucnopog atomu 6ynagum (macanaH, HA"SO”, HNO3, H3POJ, kucno-
pOACK3 KMCNOoTanapga aca KUCNopog atomu bynmaingn (macanaH, HCI,
MBr, HJ, HAS).

KncnotanapHuUHr HoMAaHuwn. KucnotanapHUHE HOMU ynap )<,0cun
KunaguraH Ty3flapHUHT HOMWAAH ONWHaAMW, MacafaH:
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1IC'10M—nepxnopat kucn(yra H,AsO”—apceHaTt Kucnorta

11,14 (H)C(])at KucnoTa HN O HuTpat Kucnota
11"SiO,—CcunnKaTt Kucnorta H SO —cynbdat KucnoTa
IK'1 xnopupg kucnota HjCOj—kap6oHaT KucnoTa

Jlrac) XMCMeHT 6Up XWMN OKCUANAHWLW fapa)kacupa 6Up Heva Xun Kuc-
jurraMap \ocun kwunaguraH 6ynca, y \onga monekynacmpa Kucnopog
al'()mnapu kam bynraH Kucnota HoMura ,MeTa‘“onn Kywumya, KNCnopog
arom.Mapy CoOHM 3HT Kyn 6ynraHfa aca ,ppTo“osaf Kywumya Kywunaau;

11IKy—meTabopaT KNCNoTa; HASiOj—nonumeTtacunnkaT KACNoTa,
11,BO3—opT060paT KNCNoTa; HASiOM—opToCcuamnkKart Kucnora.

Kucnopogcus kucnoTanapumHr HOMM MeTanaimac Homura
KYwumya Kywuw iynu 6unaH x,0CUn K;uanHagu:

HF—pTopung kucnota HJ—ogna kucnota
NCl—xnopug Knunota HAS—cynbgug kucnoTta

KuncnoTa Tapkmbuparn noHnapra axpanaguraH Bofopoanap CoHU
YHUHT HETU3AUAUTUHN bungupagu. KncnoTanapmumHr MOHAaAHULW N 60CK™MY
6unaH 60pagmn Ba yNIAPHUHT COHM KUCNOTa HETU3NUAUTUTA TEHT 6ynagn.

MacanaH:

Ha ™ HN+ar Hio H"+ HNO3AH A+ N 03

HASO, H +HSO,- —o6upuHumM Bock ny

HSQ/ H"+SO |, — UKKWHYM 6OCK Y

HjSO® 2H”A+S0O/- —ymymuin \onga.

VKKV Ha yngaH Kyn Herusnu kucnotanap 60ck™ My 6unaH guccoun-
NaHTaHANTU YYYH HOPAOH ry uiap \ocmn K,una;m. KncnoTaHUHIX;ap K,aicu
MofekynacmguccoumnaHraHga \ocun 6ynaguraH BoAOPOSL MOHNAPUHUHT
COHW 6MNaH KUCNoTa KONAUTUHWUHT BANEHTANTN aHUK aHaan. Xnopug sa
HWTpaT KucnoTanap ak,aT 6up BaneHTAM KucnoTa K,onguk™apu (C1',
blO3")HK, cynbdar KucnoTa UKKUTa 6UpP BaNneHTNIN Ba UKKWU BaneHT/IN
kucnorta k™ongurn (HSOM*, 50” )uum \ocun kunagu. ®ochar kucnora
aca yuyta (HAPON', HPOM A PO/M) kncnota KMONGUPUHKM X;0CHMA K Mnagw.

Xoccanapu. Kucnotanap cytok™uknap (HASO”, HNO3Ba 6.) éku
KatTuk, mogganap (HjPO” Ba 6.) 6ynaan. Kynunmnuk kucnoTtanap cysga
AXWW IpUAAN. Y NapHUHT 3puTManapum HOpPAOH TabMau 6ynagu, ycum-
NVK Na \allBOH TyKMManapuHu emupagun, NakKMYCHUHT KYK pPaHTUHK
K,M3uara ysraptupagn. Y napHUHT 3HT My\UM KUMEBUIA xoccanapu Kyinm-
parmnap \ucobnaHagu:

. KucnotanapumHr metannapra rabcupu:

a) cyk nupunraH HASOM, KOHUeTpianraH Ha Cyw;rrupuirad xaopug
knucnora akruH (beketos H.H) k™aTopuga Hopopo;uian yanpga Typrad
MciaJuiaiiHMHI' kynunnurn 6unaH peakumara KUpnwmnb, WAOPOAHN CUK,N6
ynkKapagm.
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Ca+ HXSOM=CaSO,+ H2
cyton.

Ba + 2HCI| = BaCl2+ H 2t

6) AKTMBAMK KaTopuja BOAOPOALAH YHrAa TypraH MeTannapra
CYIONTUPWUATaH XA0PUA KUCNOTa, CyNbdaT KUCM0Ta Ba KOHLEHTpPAAHTaH
XN0pUA KcnoTa Tabecup unnmanau;

B) CylONTMpUAraH HUTpaT KMcnoTa akTUBAMK K aTopuia BOAOPOS-
raya Ba BOAOpPOAfaH KeiluH TypraH metannapfgaH cumobradya 6ynraHu
6unaH peakuunsra kupuwagun. byHaa metannapHWHT akTUBANTU Temne-
paTypa Ba wapouTra kapab HutpaT kucnotagarm NO3 moHuHM NO,
NjO, N2Ba NH3raua k*aliTapagm.

3Mg + 8HNO03= 2NO + 3Mg(N03)2+ 4H20
4Mg + 10HNO03= N,0 + 4Mg(N03)2+ 5Hp
5Mg + 12HNO03= N‘+5Mg(N03)2+ 6 H p
4Mg + 10HNO3=NHANO03+ 4Mg(N03)2+ 3H"O
r) KoHueHTpnaHraH HATpPAT K1cnoTa akTUBAMK KaTopuaa BOAOpPOA-

raya Ba yHAaH KeMWUHTW TypraH meTannapHu okcupnaiign (asoTHUHT
OKCUANaHWMW fapaxacu+4 rava kaitapunagn).

Zn + 4HNO03= 2NO2+ 2 n(HO3)2+ 2H20

) KoHueHTpnaHraH cynb®at kucnota \am akTUBAMK K,aTopupa
BOJOpOAraya Ba YHAaH KeliMH cumobrava TypraH meTaniapHu oKcugnangu.
Peakuyuna pasomupga SOM' (okcupgnaHuw papaxacu + 6 6ynrad
ONTUHIYTYPT) MeTanNHUHT aKTUBAUTU Ba TeMnepaTypa LwapouTtura Kapabd
SOj, S Ba HNS rava k,alitapunagu;

Cn + 2H250,= CuSO,+ SOz+ 2 H:20
3Zn + 4H350,= 3ZnS04+ S+ 4H20
4Zn + 5H,50,= 4ZnSO,+ H,S + 4H,0

2. KucnoTanap acocnap, acocnu Ha am@oTcp okcuanap 6unad
peakuuara Kmpminumb, Tyd Ha cyn \ocun K,unagu:
Nay() + H,S(),= Na,SO,+ 11,0
acocnun okcupg
ZnO + WASO"= ZnSO,+ lIno
amdoTep okcupg
Acocnap. MeTann uonnapunuHr rugpokeng OH rpynnacu 6unad
X;ocun yunran mypakkab 6upukmanapu acocnap fe6 aTanagu. Cysga
apuiiguran acocnap nwkopnapgeinnagun. bynapra NaOH, KOH, RbOH,
CsOH, Ca(OH)2, Sr(OH)2, Ba(OH)".
HomwwaHunwmn. Xankapo HoMeHKnaTypara MyBogMK acoCcnapHUHT HOMM
MeTann HOMW 6unaH rMapokcua cysmgad \ocmn K manHagu. MacanaH,
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NaOll — waTtpuin mgpokcma, KOH — kanuit rugpokupg, Ca(OH)2 —
Kan)Umii Innpokcupg. Arap anemeHT 6up Heya acoc \ocun K mnagurad
6ynca, y \()nga acOCHUHI HOMMAA TMAPOKCUA TpynnanapuHWHE COHMU
Onnan kypcatunagm. FeCOH)*— temup (I1) rugpokcug, Pe(OH)3—
iCMitp (111) rugpokecng,.

by HomnappaH Tawk,apu, 6ab3um 3Hr My\MM acocnap ydvyH ogat
6ynm6 Ko.mraH Homnap\am uwnatnnagu. MacanaH, HaTpUin rMApPoKcUg
NaOll ywsun naTpuii, kKannii rmgpokcng KOH —ywoBYM Kanwii, Kanb-
unii rugpokcnpg Ca(OH)2 — cyuaupunraH ox;ak, 6apuii rugpokcupg
Ma(()11)"— yoBun bapwuii gciinnann.

OnHunTn. CyBaa apuiiguraH acocnap, SbHU MWK opiap McTannapHu
OK/ ynapHUMT OKCunapuHu cys 6unaH y3apo TabCcup aTTupub onvHaaw;

2Na + 2V p = 2NaOH+
Nap + H,0 = 2NaOH

CyBfa Kam 3puinguraH acocnap 6unsocuta Myn 6unaH, YyHOHYU:
Terv Wan Ty3NapHUHT CyBAarM aputManapura miwopnap Tabcmp 3TTu-
puw Aynu 6unaH onvHagu:

FeSO, + 2NaOH = Fe(OH)2+ Na”"SO,
AICI3+ 3NaOH = A1(OH)3+ 3NaCl

Xoccanapu. VWKppRapHUHT apuTManapun Kynara cypunraHga CoByHra
YXVMKNOTYONaan. VIHAMKATOPNapHUHTPaHTMHIW Y-jraprnpivin: KU3un nakMycHu
KYK Tycra, paHrcuseHonrunenH[m — mMywti pamrra KWpuTagu.

NaOH Ba KOH uw”™opnap kusgupuiira xyga ungamnmamp. Maca-
naH, NaOH 14(KO'C ga HapyanaHmacgaH K™N'Haingun. JICKMH acoCnapHUHT
Kynunnn! n kmsgupunranga HapylwilaHagm.

Macjuian:

Cu(OIN2=CIliO +up
2Pe(OH)3= 3Hp
AcocnapHWHT 3HT My\UM KWMEBMWIA xoccanapura KyhugarnnapHu
Ke;rrupca 6ynagu;
1. Acocnap kucnoTanap 6unaH peakumara KUpuwmob, Ty3 Ba cys \ocun
Kunagn Ba 6y peakyMsaHW HeliTpannaHwy peakuunsacu ged atanagn.
Ca(OH)3+ UASO”*= CaSO,+ 2H20
Fe(OH)3+ 3HNO3= Fe(N03)3+ 3HFI
2. Nwk;opnap Kucnota okcuanapun 6mnaH peakyuara Knpuwmo, Tys
Ba CyB \ocun Kkunagu.
Ba(OH)2+ 803= BaSO,+ Up
2NaOH + SiO/= NAS\0" + HMO
3. Nwkopnap Typnu Ty3napHWHT apuTManapu 6unaH ysapo tabcup
3TU6, AH1M Ty3 Ba AHIKM acoc \ocun K Mnagu.
2KOH + NiSO,= K"SO" + Ni(OH)2
2NaOH + MnClIl,= 2NaCl + Mn(OH)2
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4, Nw™opnap amgoTep okcug Ba amgoTep rugpokcugnap 6unam
peakumsara Knpuwmnb, Ty3 Ba CyB X,0CUA K,unagu.

2NaOH + A\p~"= 2NaA102+ N p
NaOH + A1(OH)3= NaAlO"H- 2H"0

AmdoTep rugpokcugnap. AuccoumnaHranga 6up BaH;THUNM y3uga
Bogopoa kKaTwuonnapyn W Hu x"am, rugpokcug-nowap OH Hu x,am jlocua
H;unaguraH rugpokcugnap amgoTep rugpokcugnap geiivnagu.

Bynapra A1(OH)3, Zn(0 H)2, Cr(OH)3, Bc(OH),, GeCOH)",
Sn(OH)”, Pb(OH)” Ba 60mKajiap mncon 6yna onagu.

JNeKTPONUTUK AMNCCOLMNAHULL Ha3apuacura Kypa, acoC/llapHUHT
6apya ymymuii xoccanapu (Kynra cypunraHja CoByHra yxwab Tyrnmwu,
WHAVWKATOPNAPHUHT PAHTUHW Y3rapTupuwn, Kucnotanap, Kucnotanm
okcuanap Ba Tysnap 6unaH ys3apo Tabcupnawysu) rMAPOKCUL-UOHNAP
OH" Tygainnngnp.

AM@poTep rugpokcugnap kKucnortanap aputmanapu 6unaH \am,
VLW KOPNapHUHT apuTmanapu bunam \am ysapo Ta'lcupnawmagn. MacanaH:

AL(OH)3 + 3HCL = AICL+ 3110
A1(OH)3+ NaOH + 2H20 = NalAI(OH),(H/))J

\o3uprun Bak™ga amgpoTep ruaApoKcManapHUUT ULWK,0pUii apuTmanapaa
apuwwKn ofataa rmapokcoTysnap (rmgpokcokomnnekcnap) \ocun 6ynuw
XapaéHu cudartmnga K apanagn. Kynunnmk metannapHUH T rMAPOKCOKOM-
nneKcnapum maexXyanurun Taxpubaga Tacguk”naHran: [Zn(OH)JMNY,
1AL0 H)4H20)J"-, |JAL(OH)JN- Ba 6. ANHOMUHWUAHWUHT TUAPOKCOKOM-
naekcnapu sHr 6apkapop \ucobnaHagu.

ByHpall HykTan Hasap loK™opuia KUAWHTAH XyfocanapHu y3arap-
Tupmaigu: amdoTep ruagpokcmaga, macanaH Al1(OH)3 Ba wWyHra
yxwawnapfa kucnotanu my\utga MyBo3aHaT aftoMUHWIA Ty3napu \ocun
B6ynuni TOMOHMra, UWKNOpUA My~ nTha — rujpokKcokomnnaekcnap \ocun
6ynnw TOMOHMUTIa CUKNIAAN. PaBluaHKuK, cyBaaru asputmaga myBo3aHat
mMaBXyfg 6ynagu, yHu ywby TeHrnama 6unaH aH4ya aHuK, mdoganaw
MYMKWH:

A1+ 30 H-0 A1(0H)3<” AL1(OH)3+ 3MA0A 1AI(0 H),(H20)2l + HA

Tysnap. Tapknbu meTann WOHAapW Ba KUCNOTa UoNgMkK~NapupaH
néopaT 6ynraH Mmypakkab 6upukmanap Tysnap gehinnagun. Tysnap, Ty3
\ocnn KUNyBYM MeTana MOHW Ba KMCOTa K ONgUrM Xycycusatura K,apab,
\ap xun typra 6ynuHagu:

— Hopwman (ypTa) Ty3nap KNO3, KASON

— HOpAoH (rMapo) Tysnap KNSO#, Ca(HSOJ,
—acocaun (rugpokcun) Tysnap Mg(0 H)NO03, AI(OH)SO*
— Kyluanok, tysnap KANSO?),

— KOMNNeKc Tysnap [Cu(NH3)JS0 ~ KJFe(CN)J
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Mopmnn (ypTa) Ty:Wwap KucnoTa MojeKynacu tapkubugaru x,amMmma
MnoLopos NOHW MeTann 6unaun TyNUK,yYpUH anMaimHuwngad éku acocnap
rapknéungw v rugpokcnn OH“ MOHWM KUcnoTa Kongupura TynkKanmal n-
mMutugamn \ocun 6yaraH max~cynotTaup.

Mopaon Ty3HW HOpMan Ty3ra alnaHTUPMULL YYyH Wy Ty3Hu \ocun
Kvnaguram mtuopfaH MyapoK KyLW WU Kepak.

KHSO,+ KoH = KNSOM+ H p
Kanunun rnp- Kaninun
pocynbgart cynbgat

110pAoK Ty3HU TeMnepaTypa TabCcUpuaa Lu3aupué ypra Tysra yTKasuLl
MYMKUU;

Ca(HCO,), CaCO3+ Hp + COZT

bab3n xonnapga HOPAOH TYy3HU WY Ty3HWU \ocun KMAraH MeTaniHUHT
6oLWK,a Ty3u TabCcupugaH HopMan Tysra ailnaHTupunagm:

KHSO,+ KCI = K2SO,+ HCI

HopAOH TY3HUHT CTPYKTYpa hopMynacuHu é3niufa WyHy acha TyTULL
3apypKu, TYSHUHT Tapkubugarn BoAOpos Ba MeTann KUCNOpod opKanu
mMapkasuii atom 6unaH 6ornaHagu:

KHSO” Mg(HSO)),
Kanwum lm,qpocynb(])aT MarHuin rugpocynbgar
H -

H- O Mg- O~

Ty3napHUHT HOMMIAHULLKW, TY31apPHUHT Xank*apo HOMIaHULI W 3HT KyN
TapkanraH. byHga TY3HUHI HOMWU KaTUOHHWUHT HOMW 6unaH aHUOHHUHT
HoMmupAaH \ocun K mnuHagu. Opatpa, aHMOH Ba KaTUOHNAPHUNT COHWU
KypcaTunmangn. Arap 6MTTa MeTaNNHUHT Y31 TYPAU XU OKCUANAHULW
7TlapaxanapuHu HaMoéH K naguraH 6ysnca, YHUHT OKCUAAAnuLW fapipkacu
MeTann HOMUAAH KelWH K,aBC Munfja pum pakwamu 6unaH Kypcatunagu.
MacanaH, KNO3 ~ «kanuii Hutpat, FeSO" — Temup (lIl) cynbdar,
I'Cj(SO™3 —T1emup (1) cynbpat, NaCl — HaTpuii xnopua.
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Il 606

O.N. MEHOENEEBHUHI KUMEBUN
SQNEMEHTNAP AOABPNIN KMOHYHWN BA
OABPUN CNCTEMACHU

2N. O.N. MeHpeneeB AaBpuini CUCTEMACUHWUHT
a™amuATn. [laBpuin KOHYH. ATOM TY3UULLVHUHT S4P0
MOAen

KynruHa kumérapnap: memuc onumnapu WN. Oeb6epeiiHep (1780 —
1849) BaJl. Meiiep (1830 - 1895), uHrnn3)X. Hotonenpgc (1838 - 1898),
hpaHuys A. WaHkypTya (1819 — 1886) Ba 60wk anap — KUMEBWUI
3NleMeHTNap Knaccupukaunanapuumumr Typam BapuaHTnapuHu Takaung
aTamnap. JlekuH ynap yuwa uakrga mabaym 6ynraH 6apya KUMEBWIA
3leMeHT/IapHK cucTemara conuwira myesagpdak~oynmagunap. ®ak;ar pyc
onumun . WN. MeHpgenceBUUHr rabnaTHUNr acocuii K OHyHNnapuaaH
OUPUHN — KUMEBUIA 3NEMCUTAAPAUNT KOUYUUMU KaTd I3TUWUTMHA
KWUMEBWUI 3NeMEHTNAPHUHT AromMa cucrcmacuny mpatmwra mMkon écpau.

LaBpuit K,0HyH Kaw® aTuamwn nantmnga (1)akar 63 TarnHa KUMEBUIA
3NeMeHT MabiyM 3au. ByHaaH Tawk apu, KYMYUINK KUMEBUI 3neMeHTNap
YUYYH HUCOUWIA aTOM MaccanapUHUHT K uiiMaTnapyu HOTYTrpu aHWK LWHTaH
agn. by \on KMMEBMIA aneMeHTNapPHK cucTemara CoMNLWIHN aiHMK™ca KMANH-
nawTmvpapgm, yyHkn .. MeHaeneeBHUHI cucTemanawira HAC6uin atom
MaccanapuHUHI KuiiMaTnapuHu acoc K™ mnmb onraH agn. MacanaH, 6epun-
ANAHUHT HUCBUI aToM maccacu 9 ypHura 13,5, 4e6 aHUK"aHraH agu, by
6epuNanNiHN TYPTUHYM YPUHTA 3Mac, 6anky ONTUHYM YPUHTa Xolinaw -
TUPWLW Kepak, AeraH cys agu. Jlekux, 4.N. MeHgeneeB 6epUNANAHUHT
HUCOUI aTOM Maccacu HOTYPpU aHUK"aHTaHAUTUTa U OHYM KOMUN 34U
Ba WYy cababnu yHu xoccanapHUHI MaxmMyacura K,apab TYpTUHUYM ypUuHra
XonnawTnpan. bab3n 60K a 3aNeMEeHTAAPHM XOohnawTupuilaa \am xyaam
WyHra yxuiaiii KniimHynnnknap Tyrungu.

O.N. MeHpgeneeB KaTg /nan K*OMYHHUT MO\MATUMMU TYLWYHN6 onuwl
YUYyH HUCOUIA aTOM MaccanapuHWHT opTM6 60pTMK Taprmbupga xxomnaw -
TUpUATraH KUMEBUI 3nemcTnap XoccanapunuHr ysrapnb 60puTMHMU Kys-
JaH Keunmpu6 ymyamms. [Ha Ty Kclma-KcTaumkga \ap 6up sncmeHTra
KylinnaguraH pak,am TapTub pak,amu gciimna;nl2.1 - xagBangaH qoiiga-
NaHn6, KyingarnnapHu aHUK™NWULW MYMKUM:

l. Kflmopda nuTwii Li ()an pTop Fra TOMOH HUCOMIA aTOM Maccanapw
opTUWK BunaH MeTannuK xoccanapumuur acTa-cekuu cycanmwy Bsa
MeTaniMaoTKxoccanapLlwmnrkyyanmwm kysaTTagu. intuii U — meTanink
xoccanapu K <pn u(|togananiad uwk opuii Merain. bepwntnii Be ga meTannuk
Xoccanapu xyfa cycaiiraH, yHUHT 6upukmanapu amgpoTcp XycycusTra ara.
Bop B anemeHTMfa MeTanaMac/iuK xoccanapu Ky4dnumpok,, 6y xoccanap
KEAWHIN 3neMeHTNapfa acTta-CCKMH Ky4yaiimb 6opaaun Ba hTop F ga aHr
IOK,0pK fapaxara etagn. dTophaH KelivH WHepT 3neMeHT HeoH Ne kenagw.
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2 1- >kapgscb!.

KvMcHUWIA oncmenTiapummr TapTvé padamm Ba HUCOUIA
aToM maccacu

KvmEBuid aneMeHTNapHUHT

Ocnrucn  nipinC) AXMTNaHraH  6enrucu  TapTtab  AXAWMTNaHraH

paKLLeM HUCOMI aToMm pakamMu  HWCOWiA aToM

maccacu maccacu
1 1 1 K 19 39
He 2 4 Ca 20 40
\\ 3 7 Sc 21 45
Ik 4 9 Ti 22 48
n 5 11 \Y% 23 51
C 6 12 Cr 24 52
N 7 14 Mn 25 55
(6] 8 16 Fe 26 56

F 9 19 Co 27 58.9

N& 10 20 Ni 28 58.7
Na 1 23 Cu 29 64
Mg 12 24 Zn 30 65
Al 13 27 Ga 31 70
Si 14 28 Ge 32 73
P 15 31 As 33 75
S 16 32 Se 34 79
Cl 17 35.5 Br 35 80
Ar \H 40 Ki 36 84

2. lntunit n (an yrmpoO C ra Tomou 6Gopramga HUCOGMIA aToM
MacconapuuuHr /yuidmaTu opTuwmn 6unan anemenT lapHUHT KUCAOpoanu
6upnkmanapuaarv BaneHTATru / faH 4 ra v;agap opTub 6opagun. by katopgaru
anemeHTnap yrnepog C faH 6ownab Bofopos bunaH yuyysyaH 6upukmanap
X,0cun Knunagu. Bogopoganm 6upukmanapgaru saneHtnuru yrnepog C ga 4
faH @Top F ga lra kajap kamasgu.

3. HaTpwnit Na anemeHTungaH (TapTunb pavuHamu J1) 6ownab onguHru
n;aTop 3NeMeHT ap XoccanapuHUHT TakpopnaHwuy KysaTunagn. Hatpuii
Na (nmTuid Li ra yxwab) — meTannmkK xoccanapu Kyuynu udgoganaHraH
anemeHT, marHuii Mg pa (6epunnuii Be Kabu) meTannuk xoccanapu
KYyUYCn3poK, uopganaHraH. AnlomMuHuin JIl (6epunnuic Bc ra yxiu’uj)
amoTep xoccanu 6upukmanap \ocun k*mnagn. Kpempuwii Si (yrnepog C
Kabn) — meTannmac. KeinHrun snemeHTnapga — gocgpop P 6unaH
(wri'HHiyiypT S fa meTtannMmacnuk xoccanapu sHafa kydaagu. by k*atopga
OXUPruaaH ONgUHIN 3neMeHT xnop (ptop F kabu) aHr' Kyunu ngoganaHra
McnuLiMjicjiHK x(x:canapvHn HamoéH K™nagu. 0 ;wuHrn K irop kabu 6y K,atop
\am unepranemMeHT aproH buna}! Tyraiign. ONAUMHIK KaTopgarmra yxuwat,
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Kucnopognu 6upnkKmanapgarvn BaNeHTAUIM HaTpuiA aneMeHTUAa 14aH Xnop
Cl anemeHTnaa 7 rada optnb 6opagn. Bogopoanu 6uprkmanapgarv BaneHTIMrn
KpemHuid Si ga 4 gaH xnop Cl ga 1rava kamasagu,

4, Kanuiigax (TapTubpaHramu 19) 6omwab, TUNUK ALLOPUIA Me T ablgan
TuUNUK MeTaALllac ranoreHra K;agap xoccanapuTLr acTa-CeKun ysrapuiuu
KysaTusagu. Mabnym 6ynuiunya, sfnemeHTnap 6MprukManapuHUHT Waknm
\am faBpuii TakpopnaHap akaH. MacanaH, TMTUAHUHT oKeman buO wak-
nnpa éynagn. JIMTUAHUHT XO0ccanapuHM TaKPOPAOBYMN 3NEMEHTNAPHUHT:
HaTpuWUin, Kanuin, pybuanii, Le3nii OKCMANAPUHUHT Wakan \am Xxyaan
wyHpah — Na”"O, K~O, Rb™O, Cs”O. bynapHuHr \ammacu [A.W.
MeHpeneeBra ysm Kawdg 3TraH K" OHYHHW , AaBPUANNK K,OHYHW*, feb
aTawra Ba Kyimgarnya Tabpunawira MMKoH 6epan: ,,Oa4MUA XUCMNAPHUHT
xoccanapu, LWYHUHIAEK, 3/1eMeHTNap 6MpUKMaiapUHUHE LWaK Ba Xoccanapu
3nemMeHTNap aToOM OrMPANKIAPUHWHE uuiiMaTura gaspuii 6opan«gnp*. AHa
TY KOHYHra MyBO(WK, paBuLIAa, 3fieMeHTNApPHUHT AaBpuii cuctemacu
TY3WNTaH, y jaBpuil K*OHYHHN 06bEKTUB aKc 3TTMpaan. AToM maccanapu-
HUHT OpTUG 6opMLLM Tap Tnbmaa XXonNaw TUPUAraH aneMeHTNapHUHT 6apya
|<;aTopmhun [,.1. MeHpaenees faspnapra 6yngu. \ap k.aicu faBp yerapacupia
3NeMEHTNAPHUHT Xoccanapu KMOHYHUUT 6unaH ysrapagm (macanaH,
MW K;0puiA MeTanngaH ranoreHra K;agap). JlaBpnapHu yxrtaw aneMeHTnap
axpaTunb TypaguraH Kunmnb xonawTtupub, .M. MeHgeneeB KUMEBUi
3IeMeHTNapPHUHT faBpuii cuctemacuHu apatanm. byHaa 6ab3v anemMeHT-
NapHWHT aTOM Maccanapu Ty3aTtungu, )anu Kawdg stuamaraH 29 anemeHT
YUyH OByl KaTak4yanap K ongupungu.

[aBpuii kK"oHyH Ba faBpuii cuctema acocuga .. MeHpenees yuwa
BakTAa \anu Kawd aTuamaraH AHru anemeHTnap 6op, feraH xynocara
KeNan; ynapgaH 3 TaCMHWHT xoccanapuHu 6atadcunn 6aéH b;ungu Ba ynapra
MapTnn Homnap bepan — 3kabop, aKaaNlOMUHWIA Ba akacunuuunii. 4.U1.
MeHgeneeB \ap Kalicu 3/1eMEHTHWHT XO0CCAaCMHWU aTOM aHaforNnapuHUHT
Xoccanapura acocnaHn6 aHuk agun. bepu™uraH aneMeHTHU AaBpuin cnctemaga
ypab TypraH 3afeMeHTNapHN y aTOM aHcuior™up feb atagu. MacanaH, marHui
3N1IEMEHTUHWHT aTOM Maccacy aToM aHaforNnapuHUHT aTOM MaccanapuHuHT
ypTaya apupmeTuK K miiMatn cuatnga \ucob6nab Tonnngn, SbHu:

~ (Mg) - +22,99 (Na) + 26,98 (al)

0.V, MeHaeneeBHUHT 6awopaTnapu KeMnMHpoK;Tacauk™aHan. Yuana
anemeHT .. MeHpaeneeB \aéTnurun Bak " ngaék, kawg aTMAAN, ynapHUHT
ONAMHAAH aliTunraH xoccanapu Taxxpubaga aHMK aHraH xoccanapura Moc
Kenau.

Fannnitin — 1875 linnga lekokpae byaboapaH, cCKaHaMinHn — 1879
(xnga HuNbCOH Ba repmaHuMitHn — 1886 iinnga BuHknep Kawd aTau.

0.V, MeHgeneeBHVHT aneMeHTAap A4BPUIA cncTeMach. X,031pru Bak™ga
faBpuii cucteMaHu TacBupnawHUHE 500 gaH opTuK, BapnaHTnapu 6op;
6ynap faBpuii LOHYHHUHT TYpau wakngaru ngogacmanp.
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il.LM. Mcnncncce 1869 imn 1 mapTaa Taknug 3TraH anemeHTnap
CUCK*MNCTTTT)MPUMUN MPUAHTU YUYH LIAKNAArn BapuablTi geiinnagu. by
luifui;im pa \ap Mup naBp 6uTTa Katopfa XonnawTupunrad sgu. 1870 iun
nckaOp ()U'iga y gaBpuii CUCTEMAHWHT MKKMHYMW BapuaHTUbIiM — KMCKa LWaknu
ncO atanTwn B;|puantunm 60cm6 YnK,apan. by BapnaHThagaBpiap Karopnapra,
I pyiiiui.iKi|> jca — (6ow Ba éHakKn) rpynnavanapra 6ynmHraH sgu.

Lam)uil cucTemMaHMHT nxyam BynraH K,McK.a Wwakngarn BapuaHTa aHT
Kyn rapk;anlaH. JIeKUH YHUHT My\um kamuunmrum — yxuiaiii 6ynmaraH
AfCcMCnrnapHMmMréwTa gynnara 6upnawTUPUAraHANIK, SbHM 6OLL Ba EHaKK
rpynnavanapgaru anemeHTnap XxoccanapuHuHr 6up-6upugaH Ka'na dapk,
Knanwmanp. by aneMmeHTnap XoccanapuUHWHT AaBpUANIUTUHK, MabayM
fJapax;ula, ,xupanawTupagu“ Ba cuctemagaH donganaHuWwHU KUANH-
jiaim np;viH. LWy ca6abnun KeilmMHrn Bak napga, anHuk"caykyB mak”cagnapumga
L. . MeHpaenees faBpuil CUCTEMACUHWHT Y3YH WakKnugarn sapuaHTmgaH
Kynpok, olifanaHunmokga. by BapuMaHTHUHI acoCcuil KaMuuaury —
UY3MK™KIU, UXYaM 3MACAUTU (CUCTEMAHUHT alipuM KaTaknapu Ty/MaraH).
By BapMaHTHM aHYa UXYaM™naWwTUPULL YYyH, KYMUHYa, ONTUHYN JaBpaarv
naHTaHoMANap Ba eTTUHYM faBpAaru akinHougnap cuctema ocTuja ano>;uaa
XonnawTtupunagu. by BapuaHT 6ab3aH ApUM y3yH BapyaHT geiunnagu.

[aBpuit cuctemaga ropmsoHTan byiinya 7 Ta gaBp 6op (pum pa”*amnapm
6unaH 6enruwnaHraH), ynapgatn I, N sa 11 gaspnap kuuuk, 1V, V, VI Ba
VIl gaBpnap aca — mi/a/?ii'gaspnap gevinnagn. bupunumn gaspga — 2 ane-
MEHT, UKKWHYMN Ba YYUHUMN faBpnapja — 8 TafaH, TYPTUHUYM Ba GelnHYM
faspnapfa — 18T1ajaH, oNTUHYY gaeBpga — 32, errMHYn (TyrannaHmaraH)
paBppa 19Ta anemeT' xoiifaun aH. 1mMpuHYngaH 6owk,a 6apya gaepnap
nwK™opuii Mcnuidi 6unaH 6ownaHagn Ba HogWp ras 6unaH Tyrangm!

Laspuii cuctem.'lwarn 6apya aneMmeH Tnap 6up-6upuaaH KeimH KeTma-
KCI' kenuwun Taprubuaa pak amnanTH. dnemelTnapHUHrpakamMnapu taptuno
CKM aToM pa”amnapu feiiunagm.

Il Ba Il gaBp anemeHTnapuHun A.N. MeHfenees TUNKUK 3/IEMEHTNAP
feb aTagn. Y napHUHT xoccanapu TUNUK MeTanngaH HoAMp rasra TOMOH
KOHYHUAT 6unaH ysrapagu. laBpnapja anemeHTnap 6MpuKManapuHuHr
Wwaknu >am KNOHyHuUAT 6unaH ysrapagu. bupukmanap WaKAWHUHT
paspuitnurura .. MeHgenees Xyaa KaTTa ax™amusaT 6epraH agu.

Cuctemaga 10 Ta k,atop 6ynm6, ynap apab pak™amnapu 6unaH
6enrnnaHraH. Xap Kaicu Kmuuk gaBp 6uTTa K atopgaH, \ap K,aiicm katTta
LaBp — MKKWTA; XYPT (oK opurn) Ba ToK, (NaCTKW) KatopnapgaH Tapkmb
TonraH. KatTa gaBpnapHUHT Xy(pT kK atopnapuga (TYpTUHYU, ONTUHYMK,
CaKKU3UHYM Ba YHUHYK) (hak,aT MeTannap XoinawraH Ba afiemelrriapHuHr
XOCCLWUMPKU KaTopha 4angaH yHrra ytmé 6opuwjga kam ysrapagun. Katta
LaBpnapHUHT ToK, KaTopnapmnga (6ewwnHun, errn!{uyn Ba TYKKWU3NHYN)
3NleMeHTNapHUHT Xoccanapu kMaTopga 4YanfaH yinra roOMOH TUNUK
afieMeHTnapgarn kabu ysrapub 6opagw.

Karra gaBpfnapHuWHT 3fiemelrrnapvHyi MKKW KaTopra axpaTuilra acoc
6ynraH My\um XycyCcuUATW yNapHUHT OKCcuanaHuw gapaxacugup (MeH-
LeneeB faBpuia BaneHTAMK gelinnap 3au). Y NapHUHT uuimartnapu gaBpjaa
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'YAeMeHTNapHUHI aToM Maccanapu opTuwm 6unab WUKKKU MapTa
TakpopnaHagu. MacanaH, IV gaBpfa 3neMeHTNapHWHI OKCUANAHMUL
napaxacu KgaH Mn ra kaaap + lgaH + 7 ravya ysrapagum, cyHda Tpuaga
Kc, Co, Ni (6ynap XythT KATOp 3feMeHTNapu) >oinawraH, WyHAaH
KCinH Cu paH Be ra kagap 6ynraH anemeHTnapga (ynap TOK, KaTop
W)/IEMEHTNapu) OKCMANUHUW fapaxacu Xyaau wyHgjain optu6 6opuin
Ky3aTunagu. Xyaam wy \onHu 613 k™onraH gaepnapga \am Kysatamus,
VIl gaBp 6yHfaH mycTacHo, 6y gaBp 6utta (ky¢T) kKaTtopgaH mbopart.
KatTa gaBpnapja afemeHTap 6upuKManapuHUHI Waknm \am 1Kkl mapta
TKpopnaHagu.

VI gaBpfa naHTaHfaH KenH TapTno6 pak“amnapu 58 —71 6ynraH 14
*)NeMeHT Xoinawaan, ynap naHtaHongnap neb atanagu. JlaHtaHouanap
XaABa/HUHT NacTKU KWCcMUra ano>"mga ~atopga XOohnawTupuarat,
YNapHUHI cucTemMaja Xohnawnw KeTMma-KeTAMrn kKatakyaga tongysda
6unaH K5"pcatnaraH: 1n* — Lu. JlTaHTaHOMANAPHUHTKUMEBUIA Xoccanapu
6up-6upura xyga yxwangm. MacanaH, ynapHuHr \ammacun peakuymara
KnpuwysyaH Metannap \ucobnaHagu, cys 6unaH peakyuara Knpuwmnoé
Ingpokeung \ampga Bogopof \ocun k™ mnagu. byHaaH naHTaHoupgnapga
rop3oHTan yxwatwank axwn ndoganamraH, gcraH xXynoca KCanoé unk™aam.
VIl paBpga taptnub pakamu 90 — 103 6ynraH 14 snemcT' akTMHOMANap
onnacuHu \ocun K™nagn. Ynap \am ago\mpga —nalrraHonmgnap octura
XOMnawTupunraH, Tervwam Katakyafa 3ca Y/napHUHT cucTemaga
Xolnawmnw KeTMma-KeTAMrn KKUTa 1agysda 6unaH KypcaTtuiraH:

A*c* — Lr. JIeKWH naHTaHoupgnapaaH ¢gapk Kunmb, aktTuHongnapga
|opu3oHTan aHanoruns 3ang ndoganaHraH. Ynap bupukmanapuga typnu
XU OKCUMANaHWULL flapaxkanapuHu HamoéH kanagu. MacanaH, akTUHUAHWUHT
okcupnaHnw papaxacum +3, ypaHHuku +3, +4, +5 Ba +6.
JIKTUHOMANAPHUHT agponapun 6ek,apop 6ynraHnuru cababnu ynapHuUHr
KNUMEBUI XO0cCanapuHU ypraHu xyjaa Mypakkat nwaup.

[aBpuii cuctemaga BepTukan 6yinmya cakkuara rpynna XxownawraH
(pum pa™amnapu 6unaH 6enrunaHrad). FpynnaHUHr pazaMu 31€MEHT-
NapHWHT 6upukmanapua HaMmoéH KunaguraH OKCUANAHULW fapaxanapu
6unaH bornuk,. OgaTaa, 3HT KPpK MycbaT OKCuanaHuLW fapaxacu gynna
pak“ammraTeHr. dTop 6yHAaH MyCTaCHO — YHUHTOKcu/miaHnw gap”bkacn —

I raTeHr; muc, Kymyu, onTuH +1, +2 Ba +3 OKCUMLWAHULL aapa)kanapuHu
HamoéH kmnaau; VIII rpynna anemeHTnapugaH gak™at ocMuii, pyTeHui
Ha KCEHOH + 8 OKCMANaHWL JapaxacuHW HaAMOEH K,una;u.

Vil rpynnaga HoAup rasnap XoinawraH. Wnrapn ynap KuMEsuil
6upmnkmanap x,ocun K" na onmangu, ge6 \mcobnaHap agu. JlekuH 6y \on
racaukgaHmagun. 1962 nmnga HOAUP rasHUHT GUPUHYN KUMEBUIA BUPUK-
Macu — KCEHOH TeTpadpTopug XePonnHaun. \o3mpru naiitha Hogup ane-
MCIM rnap KUMECK xajan puBOXIaHMOKAA.

\ap Kalicm hynna MKKMTa — 60w Ba éHaky thynnayara 6yuHraH,
by faBpuit cuctemasa 6UPUHUYNHN YHITA, GOLIK,aCUHM 3Ca Yanra CUMKUTNG
¢ MHH6wunaH k>thcatunrad. bow gynnavyaHu Tunuk anemedTnap (M sa Ml
javpnapga xoinawraH afeMmeHTnap) X amga KUMEBMWIA xoccanapu »Xux,a-
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TnAaH ynapra yxwaw 6ynraH KatTa gaBpfapHUHT 3eMeHTAapy TawKun
aTagn. Emwaku rpynnavaHu ¢ak,aT meTannap — Katrta faBprapHUHT
anemeHTnapu \ocun k™Mnagn. YHAa refIMAHMHI 60w ¢ynnadyacugaH
Tawkapu ydrta: EHaku TeMup, Ko6anbT Ba HUKeNb rpynnavacu 6op.

Bow Ba éHaky ¢ynnayanapgaru aneMeHTNapHUHT KUMEBMIA xoccanapu
6up-6upunaaH aHya papkkgnagun. MacanaH, VII dpynnaga 6ow gpynnadanu
meTminmacnap F, Cl, Br, J Ba At, éHakn ¢pynnavaHu meTtannap Mn, Tc
Ba Re Tawkun k“munagu.

Fenuii, HeOH Ba aproHfaH 6ouk,a 6apya 3anemMeHTNap KUCNOPOLIU
6uprkmanap \ocun Kunagu; KUCAOPOAAN BUPNKMaNapHUHT 8 XU Waknu
60p. Ynap gaBpuit cuctemaga, KynmHua, ymymuii popmynanap 6unaH ngoga-
NaHun6, X;ap K,alicn pynnaTtarmga afemMeHTnap OKCUANaHWL fapaxanapuHuHr
opTn6 6opuluM TapTUbuaa xoinawTupunrad: RMO, RO, RjON, ROM, R s»
RO,, RjO,, RO”, 6yHga R —wy rpynnaHuHr anemeHTn. HKOK,0pn
oKCMIMapuHUHIpopmynanapu @ynnaHuHr 6apya (6ow Ba éHakn ynnanap)
aneMeHTNapura Taannyk* maup, snemMmeHTnap gynna pak*amMmmra TeHr OKCUS-
NaHuW fapaxacuHW HaMOEH KanMmaauraH gonnap 6yHaaH .MycTacHoOAMP.

IV dpynnagaH 6ownab, 60w ynnavyanapHUHT 3feMeHTAapyu ra3cMMOoH
BOJOpoAnMn 6upukmanap \ocun K,unagn. byHgain 6upukmanapHuUHT 4 xun
Waknm 6op. Ynap \am ymymuii hopmynanap 6unad RH”, RH,, RH® RH
KeTMa-KeTnukga taceupnaHagn. Bogopoanu 6MpukManapHuUHTr oopmyna-
napu 6ow rpynnavanapHWHT 3feMeHTAapu Tarura xolnawTupunagm Ba
(hak™rr ynapra taannyk™ v 6ynsgu. 'pynnavanapga sneMmeTnapHUHT xoccanapu
KPHYHMWAT 61naH ysrapagu: ok opugaH nactra roMoH MeTaninK xoccanapu
Kyyasau Ba MeTrLIIMAc/MK Xoccllapu cycasgu. PaBlaHKW, MeTannuk
Xex:cwiappaHuuniiga, cynipa HeMniiga aw' kyunn,A(x)ALUa1b [ 1, meTanamac-
NINK Xocc;uiap — (hropga, cyHrpa Kucnopo;pa Kyunu mdogrulanrax.

NIToMnap Ty3UAUTUHULW A4Pp0 MoAenun. JITOMNapHUHT TY3UIULW NHK
ypraHuw yyyH UHrAnM3 onumum O. Pesepdopg a- 3appadanapHUHT Kydau
CUHYBYaHMINK XyCyCcuATMAAH hoinganaHagn. Y KAAMHANTA TaxMuHas 10000
atoMra Tyu KenaguraH tonk"a metann nnacTUHKagaH a- 3appavanapHuHr
(rennii AAPONAPUHUHT) YTULWIMHK Ky3aTaun. Pyx cynbug ZnS katnamu
6unaH KonnaHraH skpaHra a- 3appavanap ypuaraHga 4ak“Halw cogup
6ynagun, 6y aca 3appayanap COHUHW caHawra MMKOH 6epagn. Mabnym
6ynuwmnya, a- 3appavanapHuUHr KaMpokK, K,MCMW MeTann nnacTMHKajaH
y~raHuga y3 nynugaH Typnum 6ypyakka oragu, anpum 3appavanap aca
yuuw AyHaNWIWNHWN KECKWUH y3rapTupagun. by Y“oguca a- 3appavanapHuHT
Tapkanuwu peb atanagn (2.1- paem).

Peseptopa 1911 innga aToM TY3UIULWMHWUHT AP0 MOAEANHN TaKnnd
Knnunb, a- 3appadvanapHuUHT Tapk anmwmHy TywyHTupunb6 6epan.

1 ATOMHMWHI Mapkasuga mycbar 3apagnm a4po xoinawraH 6ynmno,
y atomparn ha3oHUHMKYfa KNYNK KUCMUHW 6aHp 3aTagu.

2. Mycbat 3apagnapHuHr 6apyacu Ba aTOM MaCCaCWHWHI gesapnu
)MamMmacu a4pogaH ry>X ypuH onagu.

3. Appo atpouaa anekTpoHnap 6¢pk opbuTannap 6yinnab (xyaau
Kyéw atpouga caliépanap alinaHraHu kabu) aiinaHmb Typagu.
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2.1- paeM. ATOM sipocura siUMHIALWAETraH a- 3appadvasiapHVHE TapLavLm,

ByTyH aTOMHUHT ynyamun 10%* cm aTpodumpa, AAPOHNKKM 10™* cm ra
AKUH, ABHW A4PO0 ynyamu Xu\aThaH aTomfjaH TaxMuHaH 100000 mapTa
KUYMK L yHUHTYYYyH a- 3appaydanapHUHT Kyn4yuanmru Metana naacTuH-
K.LUWHT aToMaapu opk ann ynapHUHT aaponapuaaH aHya y3ok, macogagaH
M) keTagn Ba y3 nynugan ormaingun. JIekuH a- 3appadvanapHuHr éup
KACMU AAPOHUHTAKUHUAAH YTaAW, HATUXa;1a KYNIOH UTapuanw Kydnapu
WyXyfra Kenafgu Ba 3appavanap Tyrpu inyngaH oragm. Sapora xyga sk mH
XOlAaH yTraH 3appavanap yla Ky4ynap Tabcupuaa sHaga Ky ‘mMpok,oragu.

ATOM yMyMaH 37eKTpoHeliTpan, \ap K,aiicn atom SA4pOCUHUHT MycbaT
LUPS/MLLIPY COHWU, WIYHWUHTAEK, A4Pp0 MalifoHMaa ailnaHaguraH afeKTpoHnap
CONN 3NEMEHTHUHITApPTMG pak amura TEHT.

3Hr oaauiicy BOLOPOA (TapTub pakwami 1ra TeHr) aTOMUUWHT TY3LWLu LW
(ncmacugmp. YHUHT aapOoCMHUMHT 6T Ta mycbaT 3apsagun 6op Ba sS4po
AMaiifoHnga 6uTTa 3NeKTPOH ainaHagu. Bopopos aTOMWHWHI A4pocK
LWCMeHTap 3appava 6ynmb, NnpoToH atanagm.

TuTaH aTOMUHWHT TapTnb pasamm 22 ra TeHr. emak, YHUHT mycbaT
(Mpsamn 22 ra TeHr Ba 4p0 MalijoHuaa 22 Ta 3NeKTPOH alinaHagu. Aapo-
IunuHr myc6ar 3apagu 105 ra TeHr 6ynraH 105- afieMeHT AAPOCUHUHT
maingoHuaa 105Ta aNeKTPOH alinaHaau. bolik,a afnemMeHTNap aTOMAAPUHUHT
IV WNLLIVMHA \am Xypan WyHAalk TacaBByp KUAULW MYMKWH.

'3amoHaBuii TacaBBypnapra Kypa, 6apya aneMmeHTnap aTOMAapuHUHT
NAponapu NPOTOH Ba HEMTPOHNAP (YMYMWUIA HOMMW HYK/IOHNap) faH mbopar.
1kT)HHMHIrMaccacu 1,0073 m.a.6. raBa:}apsgu + lraTeHr. HeWIPOHHUHT
maccacu 1,0087 m.a.6. ra, 3apaam aca Ora TeHTr (3appaya 3N1eKTp HeWT-
>angup). NMpoToH 6unaH HEMTPOHHUHI MaccacuHW 4esapan 6up Xun gennw
MYMKUH.

HelTpoH Kawd 3TunraHgaH KeWnH Te3 opafja pyc onumaapu
/I A. ViBaHeHKo 6unaH E.H. anoH agpoTy3nANWUHUHT MPOTOH-HEATPOH
WwuapuscuHm apataunap (1932). by Hasapusara MyBodWK,: BOLOPOA
Ju»MunuHragpocnaan 60LlK,a 6apya aToMAapHUHIAAponapu ZnpoToHnap
(ennaH {A — Z) HeATpOHNapAaH TallKWN TonraH, 6yHaa Z — 3NeMeHTHUHT
itipmO pasamu, yi— macca COHMU.

Macca coHn A aTom agpocugarv npoToHaap 76mnaH HeWTPOHAAPHUHT
N yMyMWuiA COHMHWN KypcaTagu, AbHMK,
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11[1014)1l 6unaH HelAiTpOHNapHU AAPOAA TYTUG TYpPYBUM Kyunap siApo
Kyunapu gciimnagn. bynap xypga Knck,a macogauapga (10" m atpotnaa)
ray.cup ')ryBum Hu\oATha Katta Kydnap 6ynu6, ntapunv Kydnapupad
Karra 6ynagu.

Aapofa aTOMHUHT gespnn 6apya maccacu Tynnadran. Macanau, xaop
aromuga anekTpoHnap x;uccacura 1/1837x17 = 0,009 k;ucmmu (xnop aTomu
mMaccacuHuHr 0,03%) Tyrpn kenagu. AAPOHMHI Maccacura HucbaTtaH
3/NCKIPOHMAPHUHT MaccacuHm \ucobra onMacinkK MyMKUM.

ALPOHWHT X0ccanapu, acocaH, NPOTOH Ba HETPOHAAP COHU, AbHU
ALPOHUHITAPKNGKN 6unaH aHWk/laHagn. MacanaH, KUCNopos aTOMUHUHT
agpocn “jjOpa 8 NpoToH Ba 16-8 = 8 HEATPOH Bynagw.

TekwWwupuwnap WyHW Kypcatagukun, Tabnatga 6UTTa 3NEMCHTHUHT
maccacu Typnuya bynraH aToMaapu maexyg 6ynmwy MyMKuH. Mac”rnaH,
XNOPHUHT Maccacy 35 Ba 37 6ynraH aTomnap yupaingu. by atTomnapHuHr
Aaponapuja npoToHNap COHW 6Up XWUA, NeKUH HEATPOHNAPHWUHT COHMU
Typinya 6ynagu.

.BuTTa anemenTHUUT A4p0 3apagnapu 6Up Xun, NeKMH macca connapu
Typauya 6ynraH aTomnaap Typnapu msoTonnap gelinnagu. \ap Kaicu
M30TON WMKKUTA KaTTanWK: Mmacca COHU (Teruwnm KUMEBUIA 3NeMeHT
6eNrMcuHM Yyan TOMOHWHWHT lOK;0pucura é3mnagmn) Ba TapTub pakwamm
(KUMEBWI 3NeMEHT 6ENTMCUHN Yan TOMOHUHWHT nacTunla éamnagn) 6unax
XapaktepnaHagu. MacanaH, NOAOPOAHWUHT HPOTUIA, AelATepuit Ba TPUTUN
HOMMM M'IOTOHNAPU Kyinaarmya TacBUpiaHagM: A

IM, 2]1(])), willCD.

Bapya KMMEBWA sneMeMriapHWHI M3oTonnapu 60pAUrM MabayM.
MacanaH, KUCTOPOAHUT-Macca coHnapu: 16, 17, 18 6ynraH nsoTtonnapu

. 1 . N
6op: 8"0, c.)]o, AProHHUHI nsoTonnapu: %Ar, %gAr, 1éAr.

0
KanuiHWHT n3oTtonnapu: K, K, K.

JNeMEeHTHUHI aTOM Maccacu YHUHr 6apya Tabumii usoTonnapu
MaccanapuHWHT LWy M30TOoNNapHUHE Tap!anraHnnk japakacu abTubopra
ONUHTaH ypTaya uuimaTura TeHr.

MacanaH, Tabuuii XxNOpHUHT 75,4% macca coHn 35 6ynraH usotongaH
Ba 24% macca coHu 37 6ynraH m3otongaH mbopar; XJOPHUHT ypTaya
atom maccacu 35,453.

WyHaan kunnb, Typam xun KUMEBWIA 3neMeHTNap atoMaapu A4po-
NapUHWHT Tapknbwm 6up xmun amac, Wy cababnm sanemeHTNap atom Mmac-
ciuiapn xunx"atngaH 6up-6mpugaH ¢apk, kunagn. ALpo Tapkmbuga npo-
roHMap MaBXxygnuru Tygaiinm aapo mycbat 3apsagnaHraH. A4pOHUHT 3apagn
COH u\aTAaH 3NEeMEeHTHUHI TapTub pak™amura TEHrAUrK cababnm y
aTOMHWHT 371€KTPOH K;06Mpugaru sfneKTpoHNap COHNMHU b6enrunangu Ba
Oy 6unaH KUMEBUIA 3NeMEHTHUHT XoccanapuHu \am 6enrunab 6epagun.
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FOK"opuna KenTupunraH mynox™asanap KUMEBUIA 3NEMEHTIa AHIU Tabpud
MNcpuvra Ba faBpuil K,0HyH TabpUUHM aHUKAALITa UMKOHUAT apaTagun:

Knmésnin anemeHT —A4p0 3apsagnapu 6up xun bynran aTomnap
nuwHANCHLaH néopaT.

AneMeHTNapHUHT Xoccanaply, WyHUHrAeKy anemeHTnap 6upukma-
Napununr xocca Ba LWaKAnapy ynapnuHr aapo 3apsagura gaspuii pasuwja
60 muamp.

Aapo peakuunsinapn — 6y aTtoM AA4PONAPUHUHT 3N1eMeHTap 3appavanap
6wnaH Ba 6up-6upn 6Gunam yszapo TabCUpaawuWmM HaTuKacupgarm
y3rapuwnaunp.

Aapo peakumanapu épgammaa pagnoakTue Xycycuatu 6op usotonnap
(paguoakTnus wm3oTonnap) onumagn. YnapHuHr \ammacu Gek“apop Ba
pagnoakTUB napyanaHu maTuxkacuga 60WK,a 3NeMeHTAapHWUHT M30TonN-
napura aiinaHagu.

Bapya KMMEBWIA 3neMeHTNAPHUHT PrUNIOaKTUB M30TONNAPW ONIMHTaH.
YnapHuHr taxmuHaH 1300 typu mabnym. dauaT pajuoakTuB
nsoTonnapgan Tapkub Tonrau afieMeHTNap pagMoakTUB 3NeMeHTiap
gennagn. bynap Z= 43, 61 Ba 84 — 10.S- anemeHTnapaup.

ByHzalh peakumanapHUHITEHINaM.'MTPUHN E3UT Macca 0 3apa/uLWHr
cakNnaHuLW K;OHYHNapwura acocfniaHraH. bypgeraH cys, tchiflaMaHWHT YaH
KUCMUAa Maccanap nurnHgucy 6munad 3apsgnap MMrnHANCKY TEHrnaMaHuHT
YHT K,McMugarn maccanap WArmHgucy 6unad sapsagnap iuruHgmcura TeHr
6ynnwun Kepak, gemakamp. MacanaH:

+|He= 30sit+ jH.

By TeHrnama antoMuHWUIA aToMK a- 3appaya 6unaH y3apo TabCcup-
nawiraHga KpeMHWin aTomu 6uMnaH NPOTOH X,0CMN BYNULLIMHW KypcaTaau.
PagnitHWHI pagnMOKTMB NapyanaHnb pagoH 6unad reanii \ocun KLNUWUHN
Kyingarnya é3mw MyMKUH:

280 B9 = R4 4 He.

1919 iinnga Pe3epdoph a30T aTOMMAPUHUHT AAPONapuMHK a- 3ap-
payanap 6unaH 60M6apAMMOH K,Manb, 6UPUHYN Mapra cy1ln>nii paBuL ga
ALPO peakuMACUHIN amanra oWwmnpan:

]74N+ [He= 140+ |H.

bapk™apop (pagnoaktus amac) nsotonnapgaH 300 ra AKUHU MabayMm.
O.N. MeHpeneeB aneMeHTNap 4aBpuit cuctemacmarn KyHUnnnK KumEBuii
3femMeHTNap aHa WyHAak n3otonnapiaH Tapkno TonraH. bab3n 3NeMeHT-
nappa 6apk”™apop nsotonnap 6unaH 6upra ysok; BaKj Awangnran pagmoak-
rme nsotonnapu \am 6ynagu. bynap K, Rb, 49 In.

Knmésuii xoccanapu xxun~atmjaH paguoaktus nsotonnap bapk apop
nsoTonnapgaH geapnu gapk, K nmasgun. LLYyHWUHT yuyH ynap ,,HALLOHMaHraH
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a'romnap" cu(l);rrmpga utnatmnagu, 6yHaan atomnap paguoakTUBAUTUHUHT
y-3rapuTT a Knpal) 6epuaraH anemMeHT 6apya aTOMNAPUHUHTXYCYCUATUHM
Ha YNapMUMTI CUIDKULWMHU Ky3aTULIra UMKOH 6epagu. PagnoakTtus m30-
TOHNap UAMWUIA-TEKW MPULL MW Napuaa, caHoaTa, K MWAoKXyXanuruaa,
TM66Mérga, 6Monorna Ha KUMELa KeHr Kynamga mtnatunagu.

2.2. ANEKTPOH K NOOUKNaPHUHT TY3UAULLIN,
PaanoakKTUBANK. AHIUN 3NleMeHTNap CUHTE3N

ATOMAarn 31eKTPOH KOOGWK"NapHU ypraHuw — KUMEHUHT MYy\UM
HauynanapujaH 6MPUHKN TawKun K™Mnagu. 9. Pesepdops TOMOHMfAaH
TakAng KUANHTaH aTtoM TY3UIWULW N MOLEeNnnaa 3fIeKTPOHNapHW A4p0 aTpo-
hnpga Tekucnuk 6yinnab x"apakaT K,unaétraH 3appadva Aeb6 kapanagu.
KelinHyanuk 6yHhaili MaH3apaHWHT X,aK,MK,aTra MyBOPUK, Kenmacnuru
ncbar KMMANHAU. NeKTPOHNap \apaKaTUHWUHT 3HT aCOCUI XYCYCUATU LIYH-
faKun, ynap aToM Munga MKKMAaHuw XyCcyCUATUHW HaMOEH K nagu: ynap
6up Bak"THUHI y3uaa \am 3appada X;aMm TY/IKUH XO0ccanapuHW HaMOEH
Kunagn, macanaH, 3neKTpoHNap OK,MMU gudpakuma xycycuatura ara.
3NeKTPOH ogataarn mogaanapgaH hapk/m ynapok,, 6up Bak HUHT y3unaa,
YHUHT aToMfa TypraH XXOWWHWN Ba TE3AUTUHW KaTTa aHWK;nuKaa 6mnné
6ynmaiign (FelizeH6ePrHUHIHOAHUK/ MK NpUuHHUNK, 1925 linn). S1eKTPOoH
aTOMHUWHT 84p0 AK MHMAgarn ¢GasoHWr \ap KMaHfgain xolinga 6ynuwmu
MYMKWH; TIEKWUH 3/IEKTPOMMUHT 6y ha3oOHUHTTYpAn K ucmnapuga éynuné
TYpUT 3\TUMONAUTY Typanyagup.

SNeKTPOHNUHT Aapo aTpoduaa 6ynué TypuT a\ruhonnurn etapnn
napaxapga kalta 6ynrau ato — op6uran, Ac6 aTanagu.

Bapua cucicmmBapgarn kabu, atTomnap \am, y33HepruapuHu MUHU-
MyMra eTKasuwra uMTuarjgn. dnekrpoHnap MaitiyM \onatnapga 6ynraH-
JarnHa aTOMHUHT 3HEPruacu MUHUMYMra apuiua onagun. by \onatnapHuHr
Y3 OUCKPETNUK XyCyCcuAaTUra ara, SbHU 3NeKTPOHNAPHUHT 3HEPTrMacu
6up xonathaH MKKMHYKM \onaTra yTraHuja y3ayKkcus ysrapmacaH, cakpatl
6unaH ysrapagu.

ATOMHUHT X~031pr1 3aMOH Mojennapura Kypa, atoMmga 3N1eKTPOHHUHT
\onaTu KBaHT COHNap, Aeb aTanraH TypTTa napameTp 6unaH aHUK" aHagu.

Bow KBaHT COH M — 3/1eKTPOHHUHT 3HEPTUACUHU, YHWUHT AApofaH
Y30K/WMK gapaXacuHu, asbHW 31eKTPOH \apakat K™nunb TypraH KaBaTHMU
Xapaktepnanigun. bow KBaHT COH 6upaaH 6ownab 6apya 6yTyH coHnapra
(/7: 1,2, 3..) ara 6ynmwun MyMmkuH (2.2- xagsan).

EHaku (0p6uTasib) KBaHT COH / — aTOM OP6UTANMHUHT MAKAUHU Kyp-
catagu. ¥ OgaH 1o (/? — 1) ra kagap 6ynraH 6apya 6yTyH coHnap {/=0,
1, 2 ... (n—1)] ra ara 6yna onagn. /= O 6ynca, atom opbuTanb wWwap
WMaknura ara 6ynagn (s- opbutanb); arap /= 1 6ynca, atom opbutanb
raHTeNnb WaknnHu onaaun (p - opbutans).

/ HUHT KniimaTun oK opupok, (2, 3, Ba 4) 6ynca, aHYa Mypakkab
opbuTwuwpra ara 6ynamms (ynapuu d, f,g —opénTajuiap, 4eb toputnnagm).
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Maiimx KBaHT COH M —aToM OpOUTAMHUHT TallK;u MarHUT EKu
MicKip maiigoHnapra Huc6ataH \onatuHu 6enrunaiign. MarHuT KBaHT
(411 opbuTanb KBAHT COHra 60rnuK \onga ysrapagn; YHUHT Kuiimatnapm
elnan — rava 6ynn6, Ora \am TeHr 6ynagu.

buHoGapuH, / HUHT “ap 6up yuinmatura (2 /+ 1) MarHUT KBaHT COH
iVipn kenagu.

CnWH KBaHT COH S (hakaT +Yy ra TEHr UKKUTA K,MiAMaTHK

KuOyn kmna onagu. By K,uiAmaTnap 3NeKTPOHHUHT LWAXCUA MarHuT MO-
MAOTTHUHTOUP-6MpUra K;apama-K;apLim UKKW yHanuwmra MyBoumK, Kenagu.

n-\ap K,ancum 3HepreTWK MOTOHAHWUHT f4pOra 3HT SK;UH GUPUHUM
noronavacu; y 6utra 5- opbutangaH Tapkub TonraH, p- GUPUHYN, MKKUHYK
noromavaga namgo 6ynub, y ydta p- opbuTangaH Tapkub6 Tonrad, d-
YUYMHYM NoroHavyaga nainpgo 6ynagum Ba y 6ewTa d- opbuTangaH Tapkuob
lon:1Nu; f- TypTMHYM NoroHaya Tapkmbuaa nango 6ynuné 2f- opbutans
»)y.nagn. LWyHaa Kk \nmb, n nunr\ap K,aincm KuiAmatu yyyH MUKLOpAa
opbw rannap éynagmn (2.2- xazasw!).

2.2- >Kajggan

BoLl KBaHT COHW, OPOGUTATAPHUHT TYpW Ba COHU > avpa
MoroHa4a Ba MoroHanapfary 3NCKTPOHMAPHUHT MakCUMan COHU

w)|[cprcTvk  TMopoHa- Op6utannap Op6uTannap coHu AneKTpoHNap-

noroHa, n yanap HWHT MaKcuman
cCoHn (/; COHWN
ra TeHr) noroHa- noroHa- MOroHa- MNOroOHa-
yaga jJa ra  yaga  pa 2
TeHr
K (W=|) 1 1V 1 | 2 2
(n=2) 2 2y 1 4 2 8
2p 3 6 8
M (//=3) 3 3y 1 2
3p 3 9 6 18
2d 5 K)
N (/;=4) 4 ay 1 2
4p 3 ] 6 32
Ad 5 10
4/ 7 14

V4, d- 371eKTPOH Op6UTANNapPHUHT WaKAMHU Kylingaruya TacaBByp
KUNUT MYMKUH:
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p- 9M1EKTPOH OpPOUTA/IMHUHI Lak1apy Ba (hasoga MyMKUH
6ynran ranmwnapw.

d- 571eKTPOH OpPOUraIMHUHE TaK/n.

NTTomaa anekTpounap }onaTiwi 6enrnaoBYmM anr Myx;um Longa Maynu
npwwunmugan néopaT.

NITompa TypTana KBaHT COHAapu 6up xun /niimaTra ara b6ynraH
3/1eKTpoHap MaB>kyj 6yna onmangu.

By NnpuHUMN 60W KBAHT COH N HUHITYPAU K;uimaTnapura MyBoguK,
KenaguraH aHepreTMK NopoHanapgarn 31eKTPOHNapHUHT MakKcuman CoOHU
N HK )*ncobnawira MMKoOHMAT 6epagn.

N=2n~-

n Xyga Kyn 6yTyH COH K™ uiiMaTnapuHu K;abyn H;una onuuw cababnu, n
MWHT COH KMAMAT/apyu YeKCK3 KaTTa 6ynuwm MyMKUH. Slekun 6y \onatnap
y3ap0o TeHT KMiAMaTAM 3mac; ynap SHEpPrusHUHT MUHUMYMWUTa UHTUANLL
npunuunura puoa KkanraH \onga anekTpoHnap 6unax tynné éop wm.
KncukoBCKuWiA k™ ompacura MyBoUK” aTomaa aHepre TUK Y;(blanl WpHUHT
EMeKTpowWLwWwp 6unan Tynnb 6opuw TapTUbn aToMLWLWT 60w Ba EMaknm KBaHT
COHNapU HUbUHAUCWHUHT MUHUMAN KMAMaTAM BYAMILN YYYH WHTUAUWUra
6obnuk; bouuiaya anTraHga, UKKW y;onaTHUHT hiaiicu 6upn yuyn (n + /)
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uuiuiKhicu knuuk 6ynca, ywa ypnaT 6upuHun HaBbaTa aneKTpoHnap 6unau
TyT 6ownaigu; arap ukkana y;onaT yuyyH (n + 1) n*miimaTn 6up-6upura
nHuK' 6ynca, 6upunun HasbaTga 60W KBAHT COHWM N KUYUK Bynrad y;onaT
»T’KTpoHNap 6WwTH Ty mb 6opasu.

(N + D AMPUHANCUHUHT MUHUMAN K,MAMATK Bupra TeHT 6yaraHAnru
V'lyii nogopog aTOMUHUNT ATOHA 3NeKTPOHM WyHAan \onataa 6ynaguku,
viiuin=1,/=0BaT1 = 0Aaup. Bogopos aTOMUHUHTTYppYH \onatu | s'
cMmMonu 6unaH 6enrunaHagun, 6y cumeonga GMPUHYM yYpuUHAA TypraH
;]>ab pakamu ,, 6O KBAHT COH KMAMaTUHW KypcaTaau, s X;apdm opbutan
KManT COHWM Ba OpPOUTaNHUHI INaKAMHU XapakTepnaigu, s \apPUHMUHT
foHacmpaary fgapaxa aca 3/11eKTpoH/nap COHWMHW KypcaTtagn. bab3aH
* MCKTpOHNap \onatuHuW wudopganaw ydyH Kyihngarn ycnybpaH goinga-
Hamunagn. Op6buTanHu Katak (KBaHT sAuyeiika) LWaknMaa, 3NeKTPOHHU
cMmpenka 6unaH 6enrvnaHagn (CrpCiKaHWHE MYHaNUULW 31€KTPOH CMMHHUHT
OPUCHTALMACUHM KypcaTa;m). by ycynaa »0aopog atoMugaru 31eKTpPoH
\o:Jat 15Jj wakn 6unaH n()ogmiaHa;m, n + 1=\ 6ynraHnuru cababnm,
[cnuit atommn yuyH 6y \onatha MKKMTa 3M1eKTPOH 6yaMWwmM MYMKWUH
{N - 2n- = 2); reinin aTOMUHUHT WNKK;Nla 3N1€KFTPOHN Y4YyH T Ba / HUHT
Kuumatnapm 6up-éupura TeHr; 6y anektpoHnap (dak,aT CHUHNAPHUHT
iiyiuuiHiiiH 6unaH thapb;k,unagu. byHaaii \onaTHW KBaHT svelika ycynuaa

it waknga ékm \sM KypuHuwmpgarun 31eKTpoH ¢opmynacu 6unad

[|(K)manaHagn.

KelinHrn anemeHT — (z = 3) NUTUiAJaH UKKUHYM JaBp 6olnaHagu;
ANTWiA atomuga /7 =2 GynraH aNeKTPoH opbuTannap afekTpoHnap 6unax
lyjia 6ownaiign, n =2 yuyyH opbuTtan KBaHT COH MKKKU K™ miimaT (/= OBa
/D rasrabynmwmym MyMKUH; 6UpUHYM HaBbaTaa, /= OraTeHr UMKOHUSAT
IMajH'a owapaun, YyHku /=0 O6ynranga fr+ / AUTUHAUCK MUHUMAN
KMiiMaTra ara 6ynagu. JIMTUAHWHT TypryH \onaTtn 15725 hopmyna ékm

25'

it t KBaHT Auyeiika 6unaH ndoganaHagu.

Nntnin atomnga 6uTTa XXydTNawraH 31eKTPOH MaBXyj; Ty cababnu
NTWI aTomMy 6UTTa KOBanerrr 6ornaHuT \ocua Kuan onagu.

bepunnuiiga (r = 4) Is- op6UTANHWUHT 3N1€KTPOHIAP GUIAaH TyaMWHn
H1\osicura etagu. bepunnuii atomun Xy@TnatmaraH 3fieKrpoHaapra ara
eMae. JTeKVH YHUHT aTOMW 3Heprus K,abyn K*MaraHuga 0COHrMHa Ky3roaraH
\(»Mman'a yTagu; 6y Bak ga YHUHIOMpP 3NeKNPOHKN Karra aHeprusa!~l myBoguk,
KCmaauraH tok"opu \onatra Kyvagu;

lie 2™ ti 2s'
K

Nt 2p -~Be* Is2 |;  2p*

lop anemeHTuga (z =5 n+ /= 3 6ynrad \onatnap (n = 2; /= 1)
* Tkip()Hnap 6unaH Tynu6 6opagn. Ly cababgaH 6GOPHUHT 31EKTPOH
KO[|(]»TypaumsicuHm Kyhingarunya npoganawl MyMKUH:
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eKu Ish
1 i'm 2p

lyprym \onatgarn 60p aToMun 6UTTa XYy THalMLL am 3/1IeKTPOHTa ara.

Yrnepof Ba yHAaH KeiuH KenaguraH aneMeHTnap aToMnapuia anekr-
[Hwapmumr \onatnapuHu aHnk aw yuyyH XyHa Kongacu noMan K OHyHUAT-
Nn Ha 3apja TyTULW Kepak:

>)|[cprusinapn 6up xun 6ynraH opouTannapga sneKTpounap LwyHgai
Taprmbga olnawagmku, HaTuxaja CNMHNap MUITMHAMCK MaKcuman
KuiimaTtra ara 6ynagn. ByHWHr cababu wyHAgaku, MaHpWidi 3apsgnu
3NCKTPOHNap 6up-6upungaH K;o4agn, UMKOHMW Bynca, Typnu sveiikanapHm
6aHf KMAnLWTa MHTUNAAM.

XyHpA Kompacu Hasapra onmHraHuga yrnepog (1), asot (2), kucnopog
(3) aTOMIapPMHUHT 3NEKTPOH KOH(Mrypayuanapu Kyingarnda taBcugnaHagn.

1) \s"2s"2pJ2p™ eKku

2) W2snp2p;2p” eKun

3) \s" 25" 2pJ 2pM2p” eKkn

2ph, 2pt, 2p" cumBonnapu 6unaH 2p- opbuTanHMHr asoga X, y, z
yKMapugaru nyHanuwm KypcaTuiraH.

HeoHnpa (r= H) « = 2 ra MyBo(UK, KenaguraH 6apya sHepretuk
KaBaTnap afnekTpoHnap 6unaH 6atamom Tynagu (YY= 21 = 8).

HeOoHHUHT By XycycuaTn AaBpuii cuctemaga y3 akCUHW TONagu: HeoH
6unaH Il gaBp Tyraiign. HeoH aTomMuga TOK, 31€KTPOHNAPHUHT RYK UK
Ba aCOCUI 3NeKTPOHNap KOHMUIYpPaLUACUHUHT Tyna TYAraHanrn xypa
IOK,0pn gapaxaga TypryH 6ynumwmnm HeOHHUHT Xyaa uHeptaurura cabab
6ynagn (HEOHHWHT 6OLIK,a 3neMeHTnap 6unaH 6mpoHTa \am 6uprukmacu
O/INHTAH 3Mac).

YUnHUM faBp 3NeMeHTNapuaa SHepreTuK X onaTnapHUHT 3NeKTPOHNap
6unaH Tynn6 6opun Xyaam MKKUHYY faBp afneMeHTnapugarn kabu amanra
owaau:

Na \"2s72p~3sh
Mg 15/252 2p" 3j2
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Al \s" 252 2p4s” 3p\
Si 1N 2522/7 523N\ 31

P \s"2s" 2p™ B3 bp\bp” 3p./
S\s”2s™ 2pM 3™ 3p\ bp\ 3p\
Cl \s"2s"2p"3s"3p" 3p”, 37*
At \s"2sM 2{f 3~ 3p\3p\ 3™

YUMHYN LABPHUHT 3HT OXUPrY 3nemMeHTa aproH ("= 18) ga n=3
Ha |= 16ynraHnnrn yyyH n+ 1= 4 x"onaTnapHUHT 3fNeKTpoHnap 6unaH
rynué 6opuwmn Hmu\oscura etagu; wy 6mnad éupra n + /= 4 ra MyBoQuk,
KcnaguraH w= 4 (/= 0) \onatnap 6ywnurnya K onagnm. Y napHuMHr COHU
MKKWUra TeHr. Ynap KelinH KenaguraH anemeHTnapga tynagu. LW yHUHT
YyuyH Kanuii (z = 19) Ba Kanbunin (z = 20) Kyiinga KentapuaraH KoHgpm-
rypaumusara ara 6ynagu:

K \A2sM 200 37 3pn 45+
Ca 17227 20" 37 3V 42

ByHAaH KEANHTN 31IeMeHT cKaHani (z = 21) gaH // + /= 5 ra MyHO(UK,
KenaguraH aHepreTuk x~onatnap afieKTpoHnap 6unad Tynn6 6opagun. by
1MruHAKM vyerapacuga N HUHT MUHUMAN KuiimaTura ara 6ynmwm Kynpok,
MMNH(aaT spaTagu. by x;0n4a M HUHF 3HT MUHUMAaN KUAMaTW 3 ra TeHr:
/1=3 (/=2) pup. WWyHra Kypa, ckaHauin atommupga 3”~/-opbutannap
"YnekrpoHnap 6unaH Tynné 6opagu:

Sc Ish 272p” 3N 3ph3dh 42

CKaHAuninaaH KeMnHrn anemeHTnap atomnapuga 3d- opbutannapHuHr
"\NeKTpoHNap 6unaH TynmM6 6opuwmn 4aBoM 3Tagn. byHaain opbuTannapHuHr
YMYMUIA COHM 5 ra TeHTr GynraHAurn yyyH ckaHguiiga (z = 21) Tyna
OoTnaraH 3”/-op6utannap pyx (r =30) aneMeHTUra KenraHga 6atamom
Tynuk, 6ynagn. CkaHguingaH pyxraya 6ynraH 3d- op6uTannapuHu
YIckTpoHnap 6unaH Tynatagurad 10 Ta anemeHT 3d- sanemeHTnap, geb
aranagu. [aspuit xafganga 6y asneme”n'nap Kywum4ya rpynnavanap
rapkméura kupagu. LWyHgain kmnunb, pyx atomuga 3d- opbutwhap {n= 3;
[ 2)3nekTpoHnap 6unaH 6aTamom Tynagu:

Zn Y229 2ph 32 3/ 3N 42

NeknH n + /= 5raTeHr WUrMHan verapacuga =4 (/= )san=>5
(/™ 0) napra MyBO(UK, KenaguraH x~onariap oywnurmuya konagn. by nkkm
\()'’aTgaH 6MpPUHYMCKU KYNpoK, MaH®daaT sipaTa onuwu cababnu, 4-
NaMPHUHT pyXAaH KenHru aneMeHTnapuaa Ap- opbutannap afnekTpoHnap
(>w)|aH Tynn6 60pagun. byHpaain x“onaTnapHWHI YMYMUIA COHW 6 ra TeHT
GMrrannmru yuyH KpuntoHra kenub Ap- opbutan sfieKTpoHnapra 6atamom
1Ymagn Ba 4- naBp KpUNTOH GunaH Tyrangn:

Kr 172 272 2p* 32 3p ¥ 47
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byngnu kcilmu kcnlgurasl orup anemMeHTnapAa X.am Xyaam onguHru
afcMcuTnapaTuUra yxiiiaiu aHepreTuk \onatnap MaBXyfd; YNapHWHT
3/ICKrpoHnap 6unad Tynnb 6opuwmn \am oNgUHIKN 3fleMeHTNapharn Kaou
(Maynun HpuHHuMNKU, XyHA Ba KNeuKOBCKWIA Kouganapura MyBOQMUK)
amanrn oTagu.

111 606

KUMEBWI BOPNAHWLL TYP/APWU.,
MOAOOANAP TY3NNNNLL N

3.1. Kuméswnin 6ornaHunw typnapu. Tysunuiw opmy-
nanapu. Mogganapa KpucTasisl Ba amop@ x;onart

Knmésuid bornaHmil >aMaar TabinMoT — X 031prn KWMEHUHT acocuii
macanacuamp. byTabnnmMoTHN 6UnMainTyprn6 KUMEBUIA BUPUKMaNapHUHITYpAn-
TYMaHANK cababnapuHu, ynapHUHr>"ocun 6ynuil MmexaHusmMuHu, Ty3UanLWnHn
Ba peakuuara Kupuwa onunil XycyCcusTnapuHun TywyHu6 eynmangn.

ATOMHUHT TallKN 3HepreTUkK noroHacmpa 6buTrafaH cakkustarava
3/1eKTPOH 6YNMWN MYMKWH. Arap aTOMHWHI TalK” noroHacugarun afnekT-
pOH/Iap COHWM LY NOroHa CUragmMpa onaguraH aHr Kyn 3fleKTpoH1ap coHura
TeHr 6ynca, y >;oa0a 6yHaali noroHa TyraniaHrad noroHa geinnagn. Tyran-
NlaHraH noroHanap >yga mycrta\kamauru 6unad apk. K,unagn. Hogup
rasnap atoMmnapmHVHI Tawkn HOWHanapu aHa WyHAak HOToOHanapaup.

FeNMAHWHITAW KU HOKHACUa MKKUra 3N1CKIpoH LONraH ras-
napHuknpga — 8 tagaH anckrpom {ns*np") 6ynagun. bowka snemeHTnap
aTOMIapUHUWHT TalWKoOW HOroHanapu TyrannaHMalwH Ba y3apo KUMEBWIA
Tabcup XapacHupga ynap Tyriuuianran \onatra — TypryH \onatra ytaau.

KuméBuii 6ornaHuLwnap KOBLWIOHT, MOHAKW, MeTann Ba BOAOpOS borna-
Huwnapra 6ynnHagu.

3NeKTPOH XydhTNap Tydainnm By>Kyara KenaguraH KUMEBUIA 6or1aHuLL
KOBasneHT 60rnaHunw gennagn. by MKKu 3neKTpOHAM Ba MKKU MapKasnu
(MKKWUTa agpoHn TYyTMOTYpagn) 6ornaHnwanp. KosaneHT 6ornaHuwim
6npuKManap romMeononsp €k atom GMpukmManapu geinnagn.

KuméBuii 60rnaHunLL xapaktepy aToMIapHUHT TabuaTtura, AarbHu ynap-
HUHT TY3UNMLWW Ba Xoccanapura 6ornuk; bynagn. KUMEBUA 60rnaHUWHUHT
XYCYCUATNAPUHUN KYN XUX'aTaaH 3feKTpMaHPuitnuk ged atanysum atomnap-
HWHT xoccanapura 6ornuk, éynaau.

K1MEBWIA 3N1eMEHT aTOMM Y3UHUHT CUPTAU K\BaTUHU Tyrannaw yyyH
ooLlLa aTomnapaaH 3neKTPoHNap ToOpTMO 0MLL XOCcacy 3NeKTpMaHDUAINK
[eb atanagm. dnemeHTa Oy xocca LaH4a Ky4nm HamoéH 6ynca, 6y afieMeHT
WYHYa Kyn afekTpMaHduin 6ynagu.

dnemeHTNap 31eKTPMaHPUANUIN yNnapHUHT faBpuii >kagsangaru
ypuHnapura 6orauk; 6ynagn. KumEBWin 3neMeHTHUHT aTtoMW CUPTK™M
3NIeKTPOHNApMHM K;aHYa nyxTta ywnab Typca Ba 6owk,a atomnapgaH

42



*/ICKTPOMHMN KaHYannK Ky4ynum TopTca, Oy 31eMeHT LWYyHYa Kynpok,
>NCKTPMaH(uii 6ynagn. AMMO 6M3ra mabymMKuW, AaBpnapga 31eMeHT
Wprué pakaMMHUHT 0pTM6 6opuwn 6unaH, acocuin hynnavanapga aca
MOMOMT TapTM6 pakaMUHUHT Kamalimwm 6nnaH aTomaapAaH afNeKTpoHnap
HOp rmb onuw To6opa KMAMHNaWagn, KyLWnumya aeKTpoHaap 6UpMKTUpuG
01111 )ca To60pa ocoHMawagn. Jemak, gaspnapa aeMeHTNapHUHT 3/1IeKTp-
MUH(UIANUTM YangaH YHITaTOMOH, 6ow rpynnanapfa aca nactgaH HokK,0-
pT a roMmoH opTtu6 6opagu. Ly cababnm KMMEBMIA anemMeHTNap nunga
#}Ir anekTpMaHduiicn pTopamp. ©TOp AaBpPUiA XagBanHUHT (MHEPT rasnap
\mc()6ra onnHmMaraHfa) K,0pUrn yHr 6ypyarmHu uwpon 3tagu, 6UHO-
(apuH, y \ap kaHpai 60wWwK,a afeMeHTra k"aparaHga € tok™opuga yHrpaa,
Ok \am ok opuaa, X,am YHrga xonnawraH. W YHWHT y4yH TOPHUHT
Mapya 6owwkK,a aneMeHTNap 6unan (TapTnb pak amnapu KattTa MHepT rasnap
(OmnaH \am) 6upukuwmga GTop atomaapu Wy 3NeMeHTAapPHWUHT aToM-
napupaH 31eKTPOHNApHK y3ura TopTagu.

®dTOop EHMAA, aMMO YHAAH 4YanpoKAa KWCcnopoa >xoknawraH. LWy
cababnum kucnopof \aMm Y3MHUHT pTOp 6unam \ocun k™ mnraH 6GUpPUK-
ManapugaH TawkMapy 60wkK,a 6apya 6GUpMKMMIapuga ¢akaT MaHpui
OKCUAMAHULL fapaKacuHW HaMO&H K vnagw.

dTopaaH BOLWKS MeTanIMacnapHUHT aToMnapu Kaincu anemeHT 6unaH
(Oupukunwnra kapab, mycbaT okcupgnaHuw gapaxacuHu \am, MaH(ui
OKCUANaHULW AapaxacuHu \am HamoEéH Kalna onagu.

KnméEBuit anemeHTnap 3fIeKTPMaHOUANNTUHUHT OpTUG BopULlmM Tap-
rmbuga Kynngarmya k"atopra TEPUAULLN MYMKUH:

Si, As, H, P, Se, J, C, S, Br, C1, N, O, F.

Kumésuii anemeHTnap 6up-6mpn 6mnaH 6upuknwinga sneKTpoHnap
Ty KaTopfa yanpoKkja TypraH 3/eMeHT aTOMUAaH YHIPOKAa TypraH 3NeMeHT
aromMmura TOMOH CU/DKUAAN.

KnméBunii 6ornaHnwnapHn Typanya Tacsmpnall Kabyn KWAnHraH:

1) 3N1eMEHTHUHT KUMEBUIA benrmcura KyinnraH Hyk tanap KypuHu-
wuparv anekTpoHnap épgamuga. byHga Bogopos MonekynacuHUHT \ocun
(>ynuwinHn Kyingarn cxema 6unaH ngoganaw MyMKUH:

H+UW "N WN:H
2) KBaHT KaTakuvanap (opbuta;niap) épgamuga, 6yHaa K,apama-K,apLimu

1AM MKKUTa 3NEKTPOHHUHT 6MTTa MOMEKYNAp KBAHT KaTakyaja
Xoinawysu cuatmja Kypcatunagu;

1s' 1s'
nmt H H H H
<
e Kn + it
Hl
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Yan TomMonga xoinawraH MoneKkynap 3HepreTMK noroHa 6ownaHruy
aToOM MOrXTLUKNpUra k;aparaHga nact Ba, 6MHO6apuNH, MOALAHUHT MONEKYNAp
\onarun arom \onatura HucbataH 6apK.apop aKaHIUTMHU KypcaTagu;

3) Ky1MHua, aliHUKpa 0P THMU K KUMEJA KOBaIEHT 60rNaHuULL 31eKTPOHap
Xy(T 1nu um:}ukya (WwTpmx) 6unad TacempnaHagn (macanaH, H-H).

Knmésuii 6ornaHnw \ap K,aiicm aTOMHUWHT Xy TnawmaraH 3anek-
rponmmn \mcobura >;ocun 6ynagn. XydtnawmaraH anek'qooHnap 6ornaHmo,
YMYMUIA 3NeKTPOHAap XYPTUHU \ocun K;unagu, y Tak CMMAaHraH xygr
\am gciunnagn.

KoBafeHT 60rfaHNLWHNHT MKKWU Typu: KYrocms Ba Kyréam 6ornaHuil
6()p.

Kyrécus KoBasieHT 60rfaHuLl. dneKTpMmaHhuiAinknapm 6up xun bynraH
aTomnap ys3apo TabCupnawraHuja KOBaNeHT bAT6CM3 60ornaHuwIn
MoneKynanap ~ocun 6ynagn. bynpain 6ornanunw Hj, Fj, CI», 07, Kabu
OAAMA MoAJanapHUHT mMonekynanapupa 6ynaaun. by rasnapfa Kumesui
6ornaHuwnap ymymuidi 3neKTPOH XydTnap Bocutacuja, abHU MyBOGUK,
3NeKTPOH BYNYTNAPHUHT y3apo K onnaHuwu Tydainm \ocun bynaan; 6y
XapaéH aTtomnap 6ump-6upura Ak MHNawraHnga a4po 6unaH 31eKTPOH
opacuparu TOpTULLYB HaTuXKacujaa amanra owaau.

KyT6cu3 KoBaneHT 60rnmM MoffanapHuUHT 3M1eKTPOH hopMynanapuHm
KaHpait TapTn64a Ty3uw KepaknuruHu (a3oT Monekynacu mMuconmnaa)
Kapab yn™ammus:

1 OneK'rpoHNapHUHI a30T aToMmnaarn aHepreTuK NoroHa Ba NnoroHa-
yanapra Xonnawui cxemacunu ésamms:
| 2 2p"
ti t t t T
2. A30T aTOMMUAA y4Ta TOK 3/1eKTPOH 60PNNTUHKU aHMKNab onamms:
WyHra Kypa MoOneKynacu tapkubupa MKKMTa a3oT aToMu opacuja

yyTa 60rn0BYM 3NEKTPOH XY®DT \ocun 6ynnwmn Kepak;

N N

3. Xap Kaicy a30T aTOMMHUHITAWK™N 3/IeKTPOH NoroHacuga k"ona-
AuraH axpanmac 6up Xy®T 31eKTPOHHM ano”npa Tap3ja Kyihnpgarnya
6enrnnaiimmns:

‘N N:

Kyr6nun KoBasieHT 60r1aHnLl. IneKTpMaHQUANnKnapm xnatmaaH oup-
6vpungaH y Kagap KeCKuH apu, umamanguraH afieMeHTNapHUHT aTomM-napu
y3apo TabcupnawraHuga yMyMuiA 3MeKTPOH XXy(T 3M1eKTpMaHuinnurun
KaTTapok, bynraH aToM TOMOH cUmMKuiign. LLIYHMHT HaTuKacuga KoBaneHT
Kyr6am 6ornaHu ?ocun 6ynagn. Kumeéemnii 60rnaHnIWHUHT 6y KYpUHULWI K
aHOpPraHWK Ba OpraHnkK 6upukKManapga aHr Kyn yupangu.
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KonaneHT 6opnaHuw X;ocun BYNMWKWHUHT 6oWwK avya — JOHOp —
Jkycluropam mexaHusmu \am 6ynumwn MymMKuH. By \onpga kKumésuii
bormnHuw 6UTTa aTOMHWHT WKKWU 3M1EKTPOHIM 6ynyTn 6mnaH 60LwK,a
EVNOMHUWHT 3pKUH opbuTanu \ucobura Byxygra kenagu. Mucon tapukacuja
AVMD)HUA noHn N H/ HuHr\ocun 6ynuil mexaHW3MUHU Kypub Ynk amus.
AMMUaK MofeKynacuia a3oT aTOMUHUHT 6YIMHMAraH 3fieKTpoHNap XydTu
(MKKWM 3neKTpoHAn b6ynyTun) 6ynagu: H

H:N:

H
Wogopoa noHnga \s- opbutans 6yw (TynmaraH); yHW WyHAalk 6enrmnaw
MYMKUH: O H”A. AMMOHWI A MOoHM \ocun 6ynmwmnpa asoTHUHT WKKK
»NCK'TPOHAN BYNYyTK a30T 6MnaH BOJOPOA aTOMAapu yYyH yMyMuin 6ynné
Konagn, fAbHM Yy MONEKYnap- 31eKTPOH 6ynyTra alkinaHagu. [emak,

|[YPTUHUM KOBaneHT 60rnaHull BYXyara Kenagu. AMMOHUIA MOHW X ocur
Mynui xapaéHuHK ywby cxema 6unaH KypcaTull MYMKUH:

+
H |

H:N : “ N I

i ii

BoAopoa WOHWHUWHT 3apagn ymymuidi 6ynmb k™onagn (y genokan-
ANTraH, abHU 6apya aToMnap opacuja Tapk™anraH), a3oTra TerMwam NKKu
YcKTpoHAn 6ynyT (Tak cMMnaHMaraH 3feKTpoHAap Xy(gTn) aca BOAOPOA
(OunaH ymymuin 6ynmné k“onagu. Cxemanapga KaTak4aHWHT TacBupu O
KyMnHya Tylwmpun6 K ongupunagm.

MeTann 6ornaHuw. HucbaTtaH 3pKUH 3NEKTPOHNAPHWUHI MeTann
u<)||napn 6unaH ysapo TabcupnallyBu HaTuxacuga T ocun bynagurad
n0lnannw metann 6ornanuw geiinnagn (3.1- paem). BOpPAAHUWHUHT aHa
WyHaal Typu MeTannapja yypangu.

MeTann 60pAaHUWHNHT \ocua 6ynuw mo\maTn Kyinmpgarunappad
nbopat: mMeTann atomnapu ysnapuHuHr BiUieHT anekTpomapnaH 0COHIMHa
axpannb myc6baT 3apaannm moHnapra alinaHagu. JiITomnapgaH axpanu6é
YMK"KaH HUcbaTaH 3pKUH 3NeKTpOoHNap mycobar :5apa;uln meTann noHnap
opacuraTtapkanagu. Mlonnap 6unaH anekrpo! uiap opacuga me-num! 60rnaHuL
b6ynéara kenagu.

© MeTaI/1 MoHNapn

MeTa/In aToMiapun

e anek'doHnap

3.1- paem. MeTann naHxapacugary MeTasli 60raHNLL,
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Bogopog 6opnaHul. bupop mosekynaHUHr BoLopoj atomMu 6unaH
60TK;a MONEKYMAHUHT Ky4nu anekTpmaHguii anement (O, F, N) atomu
opacuja tovara YmkaguraH 6opnaymw Bogopos 6ornaHuil, ge6 atanagu.

Muma cababaaH thak,aT BOLOPOA aTOMU aHa WyHAalk ano™naa KuMEBni
6ornaHunw \ocun K vnagn? geraH caBon TYrUANLWIN MYMKWH.

ByHuHTr cababu, Bofopos aTOMUHWHI paguycu HU"0ATAA KUYUK
aKkaHnAurupga, ge6 »kxapo6 6epca 6ynaan. YHAaH Taw Kapu, Bogopos aTomu
Y UirnHa 3aneKTPOHHU cumkmTca ékn 6aTtamom n5*oTca, y HUCHaTaH HK,0pu
mycbat 3apsaara ara 6ynagu; 6Mpop MOoNieKynaHUHT BOLOPO4 aTOMU aHa
Ty Myc6art 3apsg “ncobura, KMcmaH MaH(Duii 3apagra ara 6ynraH Ba
601nk,a monekyna (HF. HMO, bIH3)nap Tapkubura KupraH anekrpmaHpuii
3NeMeHT aToMmM 6unaH y3apo Tabcmpnawagu.

Bab3n 6up muconnapHu KysfiaH Keumpamui. Bus, opatpa, CyB
TapKNGMHN KUMEBMIA hopmyna HAO 6unaH TacBupnaiimmns. JIeKuH byHaan
n()roganalimmMmns y K;agaap Tynuk,amac. CyBHuUHrtapkmbutuu (H O)// popmyna
6unaH KypcaTtcak, TYrpu uw kunraH éynap aguk (6y epga n = 2,3,4 Ba
\0Ka30). BYHUHIT>"1N 3KaAHNUTUHWNHT cababu WyHAaKn, cysaa aipum
mMosiekynanap 6up-6upun 6unaH sogopos 6opnaHulnap opk anm 6upuKKaH
6ynagn. ByHun cxemMaTuK paBulija Kyingarnya racBupnawl MyMKUH;

Bopgopog 6ornaHnTmu Hyk“ranap waknupga racuupnan! k,abyn
K nnuHrad. By 6ornaHunw noH Ba Kouiuienr 60rnaHuwnapra k" aparaHga
aHyalnHa 6yw, NeKWH O;WNA MONEKY/ILLKNPapo y3apo Tabcupra K aparaHja
aHya mycra\kam 6ornaHuw \ncobnaHagu.

TemnepaTypa nacaraHfa cyB \aXXMWHUHT KaTTanawunlwm BOJOPOS
6ornaHuLL MaBXygaauru 6unaH TylWwyHTMpunagn. ByHWHT cababu WwyHAakm,
TemnepaTypa nacairaHfa cys mofiekynanapu accoumnaHagaun. Hatmxaga
MONEKYNAp ,,ylOMIap“ HUHT 3UUAUTU KaMasaun.

MoH 6ornaHnw. dneKTpMaHOUnIMKnapu xuatmgaH 6mup-6mpuaaH
KeCKMH hapK K.WMayBUM atomiap y3apo TabcuprawiraHmaH noH 6ornaHumL
Kenubunkagm. MacanaH, TUNMK metannap NUTuin Li, Hatpuii Na, kanui
K, Kanbumnit Ca, cTpoHUmWiAi Sr, 6apuit Ba nap TMnuk metanamacnap,
acocaH ranoreHnap 6unaH MoH 6ornaHuw \ocun kK mnagn. JIEKUH WYHK
\am Hasappga TyTuw Kepakku, nwk™opuin metannap \aiTO kucnopop Ba
ONTUHTYTYPT Kabu anekTpMaH(puii anemeHTnap 6unaH ysapo Tabcup-
NawraHmpga \am Tyfa MoH 6ornaHuw xocun 6ynmanau.

WNoH 60rnaHuLl UWKOPWUiA MeTannapHUHT ranoreHnaawpuaanH Tawk,upm
M IMK,0p BaTyanap Kabu 6upukmanapga ?av maexyg 6yna onagu. MacanaH,
HaTpuin rugpokcupg NaOH Ba HaTpuin cynbar Na”SO”™ ga WOH
6ornaHuwnap ak,at HaTpuii Ba KNCNOPOS aToOMaapu opacugarnHa Maexys
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n(H)part) 6ynaau.
LLlyHWHT yuyH X"am ULLIK,0p BaTy3nap cyBgarn aputmanapga Kyiunga-
I Mua AuccoumnaHagu:

NaOH-> Na" + OH"
Na,SO,"™ 2Na™ + O™,

Kumésuii 6opnaHnw Typnapu opacua KeCKMH yerapa K;UAWH.
Kynunnuk 6upunkmanapga KUMEBMIA 60pnaHWL Opanuk, BasUATHU
Mannanhgmn; macanaH, Kyynm Kyrénm KuMesnii 6opnaHuil MOH 6opnaHuwra
AUNH Bynaan. ANHU KUMEBUIA BopnaHu y3 XycycnaTun 6unaH noH 6op-
n:Tura aXK;uHpok,bynca, yHn nou 6ornaHnw ae6, KoBaneHT 6opnaHuwira
AKUHPOK"6YNca, KOBCbleHT 6opnaHuw, fe6 kK apanagw.

KoBaneHT 60pnaHMLWHNHT acOCKIi XapaKTepau xoccanapn — 6OPHUHT
WCPruacu, NUWNY Mrn, TYWNHYBYAHANTW Ba MyHanyBYaHNUTUAUD.

KoBaneHT KMMEBUIA GOpNaHUIWIHUHT MycTa\kaMauru, agponapapo
)JACKTPOH OYNYTHUHT 3nynurura 6opnmk oynagn. daponapapo 3neKTpoH
MynyT KaH4Ya KaTTa 3UYNMKKa ara bynca, 6ornaHuMW WyH4Ya MycTa\kam
Oynagu.

BuHoGapuH, KUMEBUIA 60pNaHUMPMHT MycTa\KaMaury acocaH:

1 3NneKTpoH 6ynyTNnapHUHI K,0onnaHuwmnpaH k™wugain (6-6op,a)
(H)pnaHnw \ocun 6ynuwwnra;

2. DNeKTPOH 6ynyTnap KOBaNneHTAUTUHUHTTYINK-TYIMKMACAUTUTA,;

3. KMaHpaih KypuHuwWwaarn Kytbcus 8kum Kyréam 6ornaHuw \ocun
6ynuwunra 60pnuk,.

KnMEBUIA GOPNAHULWIHWUHT 3HT MYy)™MM XYCYCUATW YHWUHT MycCTax,-
K;>.M)LUMHW aHWKZ0BYM 6OrNaHUW aHepruacugmp. AiiHn 60rnaHUWHAN y3nb
t060pULL, ABHM MONEKYNaHW aTOMapra K,afap axpaTull y4yH 3apyp 6ynraH
NIprus MUKAOPU aiiHM 60rnaHULL NUWUKTMIUHUHT YI40BM X;ucobnaHaau.

JIiHM GopnaHuLWHK y31Mb Tawnaw yyyH 3apyp O6ynraH sHeprus
MUK™MOPUHM 60rNaHuL 3HeprusacuK, geb TYWYHMOK KepakK. bornaHuw
WeprmMacuHnM 1 mMonb Moggara Typpu Kenaguran kunoxoynnap \ncobuga
U(DopanaHagn. MacanaH, 1mMonb BOJGOPOAHUHT 60rnaHuw sHeprusicn 435
KXX/MON raTeHp. BOrnaHUWHWHT aXpanuil XXapaémnHn TEPMOKUMEBN I
rcurnama Wwaknupa Kyinmparuya racsmpnawl MyMKWUH:

H- H=2H - 435k>X/mon
Anb6atTa, anox,uja-anox,naa BOAOPoA aTomnapuaaH 1mMonb BOAOPOA
\()cmn 6ynraHuga Xyaam WwWyH4Ya MUKAOP 3HEPrus axpanub unk™agu:
H + H = H3+ 435 kXX/mon
AHa WyHW 3bTU60Pra 0NN NMN3 KEPAKKK, peaKL MW BPHUHITEPMO-
KMMCBWIA TEHT1laManapraa KeNTMpuaraH sHeprusiNnapHUHICOH K™ iimaTnapu
(Quira monekynara amac, 6anku 1 mMonb M0oAAa, AbHKU 6,02-10"Ta Mone-

Kyjuua onaanp. butta Monekynara ong anox*mga 60rnaHuLl SHEPTUACUHN
\ 1C()6nab un”apuil yuyyH 1 MO/b ra oug Knnoxoynnap 6unaH ngoganaHran
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6ornaHun! xcpr'naHu Asoragpo foumuiinnrura 6ynmw kepak. buHob6apuH,
6up monckynagarm H — H 6opnaHuw 3HEPTUMACUHMW Tonmuw Y4yH 435
KX/MonbHu 6,02-10M ra 6ynuw Kepak. ByHpaH Kypamusku, alipum
MoneKynanapra onf 6opnaHuLLl aHepruanapu Xygaa Ku4mk 6op kuinmarnapu
6unan xapakTcpnaHagu, wy cababnu amanga 6opnaHuw sHepruacu 6up
MONEKYNa y4yH amac, 6Mp Moab MOAJa YY4yH KypcaTunagu.

Kucnopog atomuma UKKUTaTOK,/?- 3f1eKTPOH 6opnnru cababnum nkkuta
MOAOPOA aTOMM BUNaH MKKUTA KOBaneHT 6opnaHuw \ocun K,unagu.

P- anekTpoH 6ynyTnap raHTeNCMMOH LWaknra 3ra 6ynné, asoaa y3apo
MEePHCHAUKYNAP Tap3ja XoMnawuwmnHM 3acummusra Tywupamus. Ly
cababnu Kucnopos aTOMUHWUHT p- 3NEeKTPOH 6ynyTnapu BOoAOpPOS aToOM-
NapUHWUHT  3N1eKTPoH 6ynyTnapu 6unaH KonnaraHuja ak,at 3.3- pacmga
racsmpnaHraH mMaHsapa to3ara ynkagu. Taxpuba KypcaTuwmra K*aparaHaa,
CYB MofeKynacufpa 6opnaHuiinapapo 6ypyak 90° ra TeHr amac, 6anku
104,5° pup. ByHAaH, cyB MOfIeKynacu YM3nK™ 1 monekyna 6ynmaii, bypyak-
NN TY3UAULWTa 3ra 9KAHAUTUHN aHUK 6UNNG onamums.

WyHgant kKuamb, KUMEBMIA GOpnaHUWNAPHUHT AYyHanyBYaHAUTU
3NeKTPOH BynyTnapHWHI asofa XohnaHuwmra 60panK, IKaHAUTUHN
Kypamus.

Kyn BaneHTnu atomnapgaH \ocun 6ynraH KoBaneHT 6opnaHuwwnap
Aoumo ha3oBuii MyHanraH 6ynagu. bopnaHuwnap opacugarn 6ypyaknap
BaneuT Gypuaknap geivnagu.

KynunHya KoBaneHT 60pnaHumw \ocmun 6ynmwnga NwTUpPoOK aTaguran
3NeKTpoHnap Typnu \onatnappja, macanaH, 6upum —s, 6owktacm p-
opbTarwapga éynrym. bymaa Monckyn;umm n 60InaHUTNAPHUHT HYXTanuru
\am Typnuya 6ynuTu Kepak 3fu. JIeKUH Taxpuba ynap TeHr K MMMaTIun
3KaHAUTrMHKW Kypcaragu. by \ogmucall. 110NUHITOMOHWUAAH KUPUTUATAH,
atom OpbuTtannapulmin' rubpugnammwmn \ak,umparn kowupa 6GunaH
TYWYHTUpUNa; .

BaneHT opbuTannapuHMHr rubpuanannwinim 6epunnunii xnopug BeCI»,
6op xnopug BCIlj Ba metaH CH” monekynanapu ~ocun 6yamwm muconnga
Kypn6é ymkamus.

Bepunnuii aTomun Ky3ranraH x“onatra $nruwmga xxy@rnawraH anek-
TpoHnap 6up-6upungaH axpanagu, SbHU UKKWU 3NEKTPOHAU Bynyr (257
6Up aneKTpoHAUra axpanagn. byHu cxema Tap3uja WyHgan TacsmpnaL
MYMKWH:

/7=1 n

, Be 1 sn2sn 4B* \7snprn
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25- 3N1eKTPOHHK 2p- opbuTanra
Yrkawi, AbHU aTOMHUHT Ky3raaraH
\<)natra yTuwmn 3sHeprusa capgnawHum
ranab atagu, 6y aHeprua peakumaga
MKKUTa 6orfnaHuw xocumn o6ynuwu
\na)ébura opTuK;4acu 6unaH KonnaHagu.
KJ/ v-anraH \onatga 6epunnnii XNOpHUHT
NKKWUTA aTOMUHU BUPUKTUPUG onaau;

;Cl:Be :C1;
Mkkana Be — Cl 6ornaHuw 6up 3.2- paem, sp- rnbpug
xunpa nyxTa Ba 180° nn 6ypuyak octuga OPOUTANIMHUHT  LLIAKIN.

oWnawraH.

BopnaHuwnap NyxXTaAuruMUHT BUP XUAAUTU BaNeHT opbuTannapHuUHT
rmépuanaHuWmn, SbHU YNAPHUUT CUMDKU MM Ba WaKIM \aMmjaa 3Heprusa-
CUMUHITEHI AW MWW 6unaH TywyHTupunagn. by \onga atom 3feKTpoH
opbuTannapuHUHrgacTnabkn waknm \amfja aHeplumacu ysapo ysrapagu
HA 6up xun wakn \ampga aHeprusra ara 6ynraH 31ekKTpoH opb6uTtannap
\()cun bynagn. T'nbpup opbutan acMMMeTpUK Ba AgpofaH 6Up TOMOHra
K,;ATUK Yyy3nnraH 6ynagu (3.2- paem).

Mmbpug opbuTannap 3NeKTPOHNAPUHUHT W Tnupoknga \ocun byna-
AnlaH KWUMEBWUIA 6GornaHuw rmbpuamac cod s Ba p- opbMTaNNapHUHT
*fIeEKTPOHNAPW ULWITUPOKMAA X,0CMN OGYNnraH 6ornaHulLaaH MnyXTapok,
Oynaawn, YyHKW rnbpuanaHuniwiga opbutannap 6up-6upmnHn Kynpok, K,on-
Hailgn. MyaiisiH aTOMHUHT 6ornaHuwnapy \ocun bynmwnga Typav TMngarm
anekTpoHnap (6M3HWHI MUCONMMM3AA 5- Ba p- 3/IEKTPOHAAP) UL TUPOK
WT-aHAa rmépugnaHnil amanra owagun. byHga rubpug opbutannap coHu
pactnabku opbutannap coHura TeHr 6ynagu. WyHpain k,unu6, BeClN
mMonekynacuia KuMEsuin 6ornaHmi \ocun 6ynuinaa Mapkasuii aTOMHUHT,
AblN 6epUNANAHUHT BUTTA S- Ba GUTTA P- 31EKTPOHU ULWITUPOK 3Tagu. by
\onpga opbutannapHuHr Y =rubpugnanuni (sc-ne- rmbpugnaqnil, geé yk™nagm)
coanp bynagm (3.3- paem). ikknta rmbpmng opbu'tjui 6up-6upnura nucbarax
I nn 6ypyak ocTupa xonnawaan, S BeCl® monekynacm YM3MKCUMOH
Wwaknga —y4vana aToMHUHr\ammacy 6up umsuk iakonnanntw (3.4- paem).

(s-"-p)-opbrTasiap NKKN sp~opbuTannap

3.3- paem. BaneHT opGUTanfapHUHE Sp- TUGPUIIAHMLLIN.

4 Knmé
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3.4- paem." BeCl, HVHI 4YM3ULICUMOH MOJIEKY/IACW.

(S+P *p)~opauTannap yu sp”~op6umannap

3.5- paem. BaneHT opbuTaniapvHUHE s - rnbpugiaHnLIn.

3.6- paeM. BCI3 HUHT siccn yuBypuak MoneKynacu.

bop xnopug BCI3 monekynacufa mapkasuit aTom opbutannapwu

rnbpugnadagn {3c-ne — nkkn —rnbpuananuw, ge6”nnagn). bop atommga
(aneeTpoH Ty3unumwu 152~ 2p\ KysranraH \onatupga 2s° 2p™) rnbpua-
namuwpga 6UTTa Ba UKKMTA P- 3/IEKTPOHNAap opbuTaniapyu UWTUPOK 3Taau;
OYHMUT naTmxacHga 6up-6upura HucbataH 120°nm Bypyak ocrmaa xolnawraH
yrra bpugopbutannap\ocun 6yngam (3.5- paem). BCI* Monekynacu mapkasHzis
BaTomu xoiinawraH gccM TEHFTOMOHAM yubypyak Wwaknnga éynagn. Mmoépug
opourwWapHUHT yK apu opacugarn 6ypyak 120° HU TalKWA 3Tagu, T>pTTa
aTOMMUHIXammacu 6utratekmennkaa éragm (3.6- paem).
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(S-"p+p”p)-op6uman/ap TypTTa sMopburvaMap
3.1- paem. BaneHT opbutaniapuHuur sp™- rmépyanaHuLLIn.

MetaH monekynacu \o crt 6ynuwinaa yrnepog atomn K>spanrad \onatra
y-TAW, 6yHAa XydTnawran 2™- afieKTpoHnap 6up-6bupungaH axpagagu,
AbIIM KKK 3n1eKTPOH Gyny! 6Up 3NeK' TPOHAN GynyTnapra ainaHagu.

p p
s t t s t T t
n=2 Ti P, Py P ~ B p
n=1 n

N5 2pT2/ Ty 20

CxemajaH KYpuUHWG Typnbanku, yrnepos aTOMMHUHT acocuid ) ona-
rmga KydTnawmaraH MKKUTa 3NeKTpoHn 6ynagmn (2 Bane}ww), KysranraH
\()natnga aca (tongysya 6unaH 6enrniaHraH) —TypTTa 3N1€KTPOHU 6ynagm
(4 BaneHTNIN) Ba BOJOPOAHUHT 4 Ta aTOMUHU GUPUKTUPUG 0NN MYMKWH;

H
H ¢ W

H

MeraH monekynacu >‘ocun 6ynuiunga yrnepoj atommuga 6utra s- Ba
yuTa p- 3N1eKTPOHNAPHUHT opbuTannapu rubpugnaHann \amga Typrra 6up
xun rnépug opbutannap \ocun 6ynagu(3.7- paem). bByHgain rmépuanaHu
sph- rmopuagnaHuw genmnagn (3c - ne — yy rubpugnanuil, ne6 ykunagn).
mbpung opbutannapmHuUr yk*apmu opacmugaru saneHt 6ypyak 109° 28‘ra
*FeHr. YTNepos aTOMUHUHT Typ'rra rubpug sp- opéutannapm 6munaH TypTTa
NOAOPOS aToMu S- opbuTannapuHm 6uUp-6MpUHM K onnawm HaTmxacuaia
ryp-na 6up xun 6ornaHnLLN MycTax™Kam MeTaH Monekynacu \ocun 6ynagm
(3.8- paem).
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Mogaanapfa KpucTtann sa amopd

xonat. MablymMmKu, Mogganapyy xun: ras,

CYIOK, Ba KaTTWK, arperaT \onatga 6ynuwu

MYMKUK. MoAAaHWHT ra3 Ba CyloK,>"onatuja

3appavanap TapTmbcus xolinawraH 6ynagu,

6y 3appayanap opacmparu y3apo TOpTuLIMnLL

Kyun 3appadanapHu 6up xoiga TyTub

TYpUL Y4YyH eTapauM 3Mac, WYHWUHT Y4YyH

b6yHpan aerat \onatgarm mogganapHuHT

MyaliH waknm éynmangn. Kaltuk,Xucm-

nap, Cylok,, xama rascumou XXUCMNapHUHT

3.8- paem. MeTanHVHT aKcmya, MabllyM MyCTak“Mn WWKAra ara
rerpab/puk MoneKynacuja 6ynun6, 6y waknHW K aHgail BasnAaTaa
KAMCBIIA GONAHNLLNAPHUAT  TynpuingaH KaTbW HAasap Cakyw6 KAOnagu.
oo Bynm- cxemac. KMaTTuK, MO Aanap MuKu Ty3SUAnWura,
AbHU 3appavyanapuHUHrounp-6upura Huc-

6aTaH KaHfaih TapTubaa XonnawraHamrura k™ apab Kpuctana Ba amopd
moga~napra 6ynuHagun. bup mogaaHuHr ysm \am kpuctann, \am amopd
\onatga 6ynuwm MyMkuH (MacanaH, kpuctann \ongaru keapl amopd

\ongarn KymTynpok”™, nekuH kpuctann \onat goumo amopd \onatra

KaparaHpga 6apb;apop 6ynagm.

Tabuatga amopd \onatgarn mo;iganap Kpnciiuui Mo;uuuiapra Kapa-
raHga Kampok, yupaigu. Tabuuii Ba cyT.uin cMojuuiap oMo amopd
\onatga 6ynagu. Jimop(]) XuUcMNapHUT )HI 1IMHWK Bakuiau ogaTtparu
cunukat TuTagup, Ty cababnu amop(]) \onatHM TULWACUMOH ?™onar
\am gcb o pT nnagu.

Jimop(1> mo;ulanap Ty3MnuTKM Xu\aTugaH Cylok™KKnapra yxwanau
Ba ynapaaH :Tppady(nBpuHuHr\apakatyaHauru xyna kaMaumrun 6unaH gapk,
knnagn. 11Jy cababnu amopd mogganap yta COBUTUATAH cyto“nnknapra
yXwaTunagu.

KpucTann x;0NaTHUHT acocuii Talk™ 6enrunapn — MOALAHUHT aHWK,
MyalisiH TeMnepaTypajacylok,x;onarra yTuiuy satawl“n MyaisH reoMmeTpuk
Wwaknra ara dyamwunanp.

Kpuctann mopganapia 3appavanap Mabiym TapTub 6unaH xoinawraH
6ynagn Ba PasoBMil KpucTana naHxapaHu \ocun knunagu. ®asoBuin Kpuc-
Tann naHXapaHUHI K> MapTa TaKpop/iaHW6, XKUCMHUHT 6YTYH \;aXXMUHU
\ocun K;unaguraH K,MCMmn anemeHTap A4elika gennagun.

Kpuctann naHxapanap 3appavanapHuHr )a3oja >omnawmi xapak-
Tepu Ba 3appaydanap opacujaru ysapo Tabcup Typura ~apab monekynsp,
aToM/IM, MOHW Ba MeTasll MaHXxapanapra bynnHagu.

By naH>XapanapHuHr \ap 6upura KpucTann x;onatgarv KatTuk, XXucm-
NapHWUHT MabAym TUNWU MYBOUK, KENagu.

Monekynap Kpuctann naHxapanum Mogganapja KpucTann naHxapa
TyryHnapuga Helitpan monekynanap 6ynagu. Ly caa6abnu monekynsap
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namkapa aH4a 6yw Ba yHAa mMonekynanap ys
XoccanapuHu cabytab ko-'lraH 6ynagu. AsoT,
MOAopoa, Kucnopog kabw rasnap nact Tem-
ltopaTypagaH KaTTuk, \onatra ytraHuga mone-
Kynap KpucTann naHxapa x,0cun kgnagu. OcoH
CYlOKNaHaguraH K>aTunavK opraHukK mogganap
Kpuctannapu \am MoJfieKynap naHxapanm
6ynaaw.

Kpuctann naH>xapaHUHT UKKUHYY TUMNK
MOHNW KpWCTann nawxapagmp. Vownum kpuctann
naHxapa TyryH4anapuga nuoHnap >omnawirax
Oynagn. MacanaH, HaTpuii xiopug (ow Tysu) 3.9- paeM. NaCl HuHr
KpucTann naH>xapaCcuHn 0116 K>pa|7|ﬂV|K. yH,U'a KPUCTa/I/T MaH»Xapacu.
\ap Kaicu HaTpWii MOHWU ONTUTA XNOP MOH M
6unaH, \ap 6up XNop MOHU 3ca ONTUTA HaTPUii
MOHKN 6unaH Kypwab onuHraH (3.9- paem). Hatpuin noHM myc6aT, xnop
MOHW 3ca MaH(UIA 3apagnun 6ynlaHn yuyH Oy 3aps;ylaHraH 3appavanap
y3apo 3NeKTpoCcTaTuMK Kyuynap 6unaH TopTuwinb Typaau, jemak, 6yHaal
MoAfanap Monekynanapupa mownl 6ornaHnT Mawxkys 6ynagu. WoH
nawxapanu mogfanapHUHT CYIOK/JaH M TcMicpaTypacu oK,0pu 6ynaau.
Leapnn 6apuatysnap, 6ab3u oKcuanap Ba acoCNapHUHT KPUCNLW NaHXa-
panapu MoHnun 6ynagu.

ATOMAKM KpucTann naHxapa \ocmna kKMnraH moafanapfa naHxapa ysapo
nyxTa KOBaseHT 6opnaHuw 6unaH 6opnaHraH aNeKTPoHenTpan atomnapgaH
Tapkub TonraH 6ynagn. MacanaH, 0O/IMOCHUHI KPUCTaN NaHxapacu aToMu
naH>xapagup. YHga \ap K,aiicu yrnepog atomu 60owk,a Typrra yriepog ato-
My 6unaH 6opnaHraH. KosaneHT 6opnaHum aHya nyxra 6ynraHnnru cababnu,
O6yHpan kpuctannap Xyga K"aTTuK, CYlOK aHWULL TemnepaTypacu K,0pu
6ynaam.

MeTann kpucrtann naHxapaga mycbatr noHnap tebpaHma \apakart
\onatnpga Typagu: mycbat MoHnap opacufa 3pKUH 3nekTpoHnap 6apya
MyHanuwnapfa TapTubcuns x;apakatga 6ynagun. ByanekrpoHnap naHxapa
nynga 6Mp MOH MKKUHYMCKU TOMON 6GeMMION CUMKNG topraHanrn cababnu
OpKWH 3nekTpoHnap felinnagu. MeTannapHUHT 30eKTp, UCCUbYIMK
yTKaszyBYaHAUIW, MarHUT xoccanapu Ba MeTannap y4yH Xoc OOLWK,a
XYyCyCuATNap aHa Wy 3pKUH 3neKTpoHnap Tydainnnaup.

KpucTann naHXapaHWUHT nyxTaauru sa 6ap”apopauru yHu \ocun
KWNYBYM MOHNap, atomnap éKn Mojekynanap opacugaru ysapo tabcup
Kyunapu myalisH Muefop 3Heprua 6unaH xapaktepnaHagu, 6y sHeprus
KPUCTa/IN NaHXapaHWHT 3Heprusacy geinnagn. MNaHxapa aHepruacu K,aHva
KauTa bynca, KpucTann naH)apa WwyH4a nyxta 6ynagu.
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IV 606

KUMEBWIN PEAKLUNANTAPHUHT
TE3NNIYN BAKVUMEBU MYBO3AHAT

4.1. PeaKUUSIH/HT Te3NnUrura Tabemp aTyBuM OMUNIap
Ba aKTUBMAHWLL SHEPrusicy

KnmMcBUiA peakUMAHVHT Te3NUrM acocaH Kynuaarmunapra 6ornuk, bynagm:

— peakuusara kupuwaétraH MmogganapHuHrrabuartura,

— pcakuusga MWTUpoK 3TyBYM MoAafanapHuHr ko[{ueHTpaunsnapura,

— Temneparypara,

— KaTanus3aTtopnapHUHT MW TUPOK 3TULIUTA,

— rasnapga 6ynaguraH peakuyunsanapga — 6ocumra,

— KaTTUK MOAfanapHWUHI peakuuanapupa — mahjanaHraHnumk
fapaxacura,

— paAnoakTUB Hyp Tabcupura.

Peakuus TesnUrMHM KU.MEBWIA peakLusira KUpuwyB4M mogganap Tabna-
THra 6ornnK™Mrn. TabcupnawaérraH mogganap K,aHya 6up-6upura moun
b6ynca, fHrM Kumésui mMopgpanap \ocun 6ynuwun 6unam Tyrangurad
TyKHawwuwnap ¢gounsmn K,aHya Kyn 6ynca, peakumns Te3Nury WwyH4a KaTTa
bynagu.

Maciuian:

n,+ 211F

I, + Bi— 2lllir

bupnunun peakyusa 200“C ga \am uopTnaw 6unaH 6opca, MKKUH-
ymcy aca Km3pgupunradHga \am ceknH 6opagun. byHra ca6ab BOLOPOLHUHT
(hTopra mucbataH KMMEBUIN Moinnnnurn 6pomra KaparaHga katTanuruga
(PTOPHMHT aneKTpMaHOUANUTN BPOMHUKNTA HUCOATaH HOK;0pK).

Peakuns Te3NUIMHUHI KOHLUEHTpaumsara 6ornmk”ru. A sa B mogganap
y3apo KNUMEBUIA peakLusara KUPULIKILW YYYH YNapHUHT MOneKynanapu
6up-6Mpn 6mMNaH Tyk HawunKn Kepak. Ty HawyBaap K,aHya Kyn 6ynca,
peakuus WwyH4Ya Te3 Ketaan. Peakumara KUpUWYBYN MOALANAPHUHT KOH-
LeHTpaLmacu KaHya tok™opu 6ynca, T>"aWwyBnap COHW WyHYa Kyn 6ynagu.
Ok opugarunapaaH Kenub YnMk,ub Ba Kyn COHMM Taxpubanapra acocnaHraH
\onpga 1867 innu Hopeernanuk onumnap K.M. l'ynbabeprea M. Baarenap
rOMOHMAaH KUMEBUWA KMHETUKAHUHT acoCUil KMOHYHU Maccanap Tabcupu
KOHYHM Kawd aTunau. by kMoHyHra Kypa: KuméBuii peakuma Te3nuru
peakuusira KnpuwaéTraH Mogfanap KoHUenTpaymanapmu KynaiTmacura
nponopuuoHasn sa peakuusa TeHrnamacuaarn mogga copmMmynacu ongmaaru
KO)(bhnumenT KOHUEHTpauns gapa>kacura Kkyinmnagu. MacanaH, aMMuak
\ocun 6ynuw peakumsacy y4yyH Tyrpu Ba TeCKapu peakuus Te3nuknapu
Kyiungarnya ugpoganaHagu:
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N, + 3Hj <-2NH:
F, = AL INH3P

fly bopmynanapaa; [NJ [HJ Ba [NHj]napTernwnuua Ba NH3napHuUHr
MONAP KOHUeHTpauwusanapwu; /c, Ba nap nponopuuoHannuk
Koa(huumeHTnapm 6ynnb, peakyMSHUHITE3NNK AOUMUIACK, Aeb aTanagu.
\ap 6up peakuus yuyyH mabaym \apopaTtga K HUHT K;uiAMaTn JOUMUAAnp.
Cc3nUK SOMMWNACUHUHT (PU3NK MabHOCUHM aHubyTalw K,UAWH 3Mac:
tokopugarn muconga [NJ sa [H napHuHr 1monb/n rateHr, geb oncak,
V, = K, ngpoga kennb uuk;agn. Aemak, Te3nuk gonmuinicn (K,) peakuymsara
KMpULLIRETTaH Moadanap KoHLepapaumsnap L Monb/n 6ynraHaary TesnukHu
ngopa sTap sKaH. Te3nuK JOMMUIACK peakuusaja K,aTHaWyBuyu mMogganap
rabvaTtura, Temnepatypara, KatanusaTopnapHuHréop-yknurura 6opnuk,
NICKWH KOHLUeHTpayusara bopankbynmangm.

4.2. KaTtanus Ba KaTtanusaropsap

Brpop KMMEBUI peakumaga WL iPOK 3TUG, YHUUT TC3UTUMK y3rap-
rMpyBYMY, y3u 3ca peakLmsa oXnupuaa KUMCBUA Xux~arfaH y napmaii Lonysun
mMojdanap Katanusatopnap feb atanagu. KatanusaTtop vwniawi iynu
6vnaH Te3IMMMHU y3rapTupuwl MyMKWH OynraH peakuusnap KaTaMTuK
pcakuunsanap geb atanagu.

KaTtanus — KUMEBUI peakumna TE3AUTUHUHT KaTanm3aTop UWTUPO-
Knpa ysrapuwmaup.

bab3n KaTanusaTopnap peakumamu xypga tesnawtupnb obopagn —
MycbaT KaTanums éku TyppugaH-Typpu Katanus feb, 6owkanapu ceKuH-
nawTupagn, ynapHu MaHguin katanus geiunnagu. MycbaT kaTanusra
CyNnbMaTt KUCNOTAHUHT ONUHULWIW, aMMWAKHUHT NiaTUHa Katanus3atop
MWTUpPOKMAa okcmgnaHnb asot (M) okcugra ainnaHnwm Ba 6ok anap
mucon 6yna onagn. MaHuii KaTanusra HaTpuin cynbug saputmacy 6mnan
\aBO KMCMOPOAMHUHT y3ap0 TabCUP PeaKLMACUHUHT 3TUA CAUPT MW THU-
poKuAa CeKUHNaWnwm K BOJOPOS NepoKCH napy;uaHNT Te:XNMTUHUHT
03 mukgopgarn cynbat kucnota (0,0001 Mac.K,.) MWTUPOKKUAA Kama-
Anwun Ba 60wk anap mucon 6ynagn. Man(l)mii KaTw M3 Kynuuya unruéu-
Topnaw, peakums Te3NMUTMHU KaMalnTupyBYM MaH(UIA KaTanm 3atopnap
'3ca — MHrMbuTopnap geinnnagn (ynapHWHI TabCuUp 3T MEXaHWU3M K
KaTanus3aTtopnapHUHI Tabcupugad apk, Kunagm).

4.3. Kraiitap Ba KaiTMac »XapaéHnap.
KuméBunii myBosaHaT. Jle-LLlaTenbe npuHUmnu

Peakuusira KApUlaéTraH MoAAanapHUHTTYUK, peakyus Ma\cynoT-
napura anaHuWwmn €k aiinaHMacnurura Kypa peakuusnap K \itap Ba
KaiiTmac peakuusnapra 6ynuHagu.
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dakaT MNup WyHanuwpa 6opaguraH Ba peakuuara Kupuwaérrad
6oTnatuy mopganap oxupru ma’cynornapra TYAuK, anaHaguraH
pcakuumnap K;aitmac peakuusanap geiuwnagn.

[>ympaii peakunsira 6apuii xnopuara cynbdat KMcaoTa TabCUPUHU
mucon K,unnb kentupca bynagu;

BaCl2+ H"SO, = BaSO,i+ 2HCL.

KaiTmac peakuusinap TeHrnamanapUHUHT 4an Ba YHI Kucmiapu
oprncura TEHTMK nwopacu ku cTpenka Kyinnagu. Kynumnuk peakuusanap
K lap 6ynagu.

Kylingarn >"onnapga KMMEBNIA peakuuanap uamtmac bynagum:

l. Peakuma macynotnapu peakumsa goupacujad yykma éku raz\onga
YmK,Mb6 KeTca, MacanaH,

CaCl2+ HSO™ caso0,i + 2HCL
KACO3 + 2HC1  2KC1 + COAt + H fi

2. Kam noHnaHaguraH 6upukma, macanaH cys \ocun 6ynca,
Ha + NaOH H"O + NaCl

3. Peakuus faBoMuza KaTTa MUKAOPAA SHEPTUS axpanca, MacanaH
MarHUAHWUHT EHULLIN:

Mg + 1/202=MgO A/l = —602,5 KXX/m0nb.

bup BakTHAUT Yy X;Ll 6Up-6upnra reckapy VKKK ynanun” iy, 6opaguraH
peakuusiiap Kaiirap peakuvsnap geiivnagu.

Kaiirap pciKi iHUiapi ini IrTcmrnam;niapraa 4ai 18a yHr Kncmiapu opacuaa
Kapama-kapTu roMoiuiapin iyHLWN-aH NKKWUTa CTPenKa Kyinuna;m. byHpgaii
peakumsara Bo4opos 6unaH a;KxrgaH amMumak cUHTe3n mMucon byna onagu:

3/2H2+ 1/2N2 NH3, A//=46,2kX/monb.

Amanuétga khaiiTap peakuyusnap, Typau ycynnap (Temnepatypa,
60oCMMHM y3rapTupuill Ba 6owk”™anap) 6unaH K aitmac \onatra Kentu-
punazau.

KnméBunin myBo3aHaT ?onaTura peakymusara KupuwaétraH mogganap-
HWHT KOHUeHTpaumsacu, Temnepartypa, ra3cMmMoH mogganap y*iyn aca 6ocum
\am Tabcup 3Tagu. by napametpnapgaH 6utracy ysrapraHja myBso3aHat
6y3unnagu Ba peakuusara kupuwaétraH 6apya MogganapHUHT KOHLeHTpa-
umacu AHM myBo3aHaT Kapop TOMNTyHUra Kagap ysrapasepagu, 0y
MyBO3aHaT KOHLEHTpaLnanapHuUHT 60LWK,a K;uiimaTnapuga Kkapop Tonagu.
Peakuuna cucteMacUHUHT 6Up MyBO3aHaT xonatufaH 6ow”acura >Tuwm
KUMEBWIA MYyBO3aHATHUHI CUMDKULWIK (EKWM cypununwin) geiinnagu.

Kyn cpHnu TagknkoTnap KUMEBUI MYBO3aHaTHUHT CUMXULWK Jle-
LWaTenbe npuHuunn feb atanaguraH Kyiugaru k“ovgara MyBoduk, pyi
6CpULINHIN TachnK araH:
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Kumésnini MyBo3aHaT ~onatnga TypraH cmctemMaga TalwKy LWapouT-
napgaH 6vpn (Temnepatypa, 60cMM KM KOHLIEHTpaums) ysrapTupuica,
MyBO3aHaT TauLay TabCUPHU KaMalTUpyBUM peaKkLyst TOMOHUTA CUMKUIAAN.

MacanaH, cynbdar kKucnorta uwnab uymkapuwjga ONTUHTYTYypT
(1V) okcupgHu okcugna6, ontuHryrypt (V1) okcua'onuw Ttanab atunagu.
by peakLma 3K30TepMUK W KaiTap peakuuagnp;

2507+ ;72503 + Q.

TemnepaTypa OWMPUATAHAA MYBO3aHaT SHAOTEPMUK peakuus
FOMOHUTa CUMKURAN:

2S03” 2502+ 0,-Q.

L yHMHTYYYyH onTuHryrypt (V1)- OKCUAHWHT ras3nap apanawmacugaru
maccacu Kamasau.

MyBO3aHaTHUHT CUDKULLINTA BOCUMHUHTITabCUPUHY aHUK/BALW YyUYyH
TEHrlaMaHWHI Yan Ba YHI K McMnapugarn monekynanap cOHuHu \nco6nab
uynk?4lll kepak. KentupunraH muconga TeHrn1amMaHuHr vyan Kucmupia ydra,
YHIK?1CMUa 3ca UKKUTA MoJieKyna 60p. bOCUMHUHIOTUPUINTM MOSe-
Kynanap COHM KamasguraH xapaéwa épgam 6epr.wunury yuyH ywoéy \onga
MyBO3aHaT peakuus Ma\cynoTu TOMOHMWra CUMKMAAM. PaBlIaHKMK,
60CUMHUHT Kamaiuwmy MyBO3aHaTHU 6ol aHTnY mMoaganap TOMOHMUra
CUMKUTAAN.

Arap KaiTap peakuus TeHrnamacumpa 4yan Kucmparu monekynanap
COHM YHT K™Mcmgary Monekynanap COHUra TeHr 6ynca, macanaH:

N2+ 0" 2NO

y\onga 60CUMHUHT y3rapuiin KUMEBUIA MyBO3aHATHU CUIDKUTMaRAN.

WyHn Tabknanab "muw Kepakku, 6apya Katanusartopnap Tyrpu
peakLMAHUHT X,aM, TeCKapu peakuUAaHUHT \am Te3aUruHum 6up xunga
owwupagun Ba Wy cababnm MyBO3aHaTHUHT CU/DKMULLIMTA TabCUp 3TMaau,
MyBO3aHaTHWHTI TE3POK Kapop Tonuwwura éppam bepamn, xonoc.

MyBO3aHaTHW WCTanraH MyHanuwga cumkutuw Jle LWaTense
NPUHLMNUTA acocnaHrad 6ynu6, kuméaa Kalra ponb yiiHaign. AMMuak
CMHTE3 KANMWLW Ba caHoaTAarn 60w kKaKynumank xxapaéHnap MyBo3aHaTHM
oNMHaAuraH ma’*cynot yHymaopnnlkarra 6ynaguniu TOMOHIa CUMKUTHLL
yCynnapuHu Tagouk aTuw Tydainnm amwira oW mMpuaraH.

Kynunnuk xapaéHnapga KWMEBMiA MyBO3aHaTHU peakumnsa MaagnoT-
napu \ocun 6ynnil TOMOHUTa CUMKUTULW y4yH \ocnun bynagurad mogganap
peakumua goupacupaH u4nk apub to6opunagn. MacanaH, aTepugpukauma
peakuuacu

CHxX00H+ CHXOH = CH3COOCH3+ Hp

ga MyBO3aHaTHW MeTunauetart \ocun 6yI'II/ILLI TOMOHUTa CUJTDKNTULW YYYH
cucrtemara CyBHu rotagunraH cyanaaT Kncnota Knpuntunnagn.
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V 606

SAPUTMANAP. ANCIMEPC CNCTEMAIJIAP
BA UMMH 3SPUTMANMAP. KOJ/10NA
SAPUTMAITAP

5J1. Ancnepc cuctemanap Ba Konsioug aputmanap

Apuw xapaéHu QU3NK-KMMEBUIA XapaéH, IpuTManap aca — PU3MNK-
KUMCUWNIA cucTemanapanp.

Ovcnepc cuctemanap. Aucnepc cysm noTuH4Yya 6ynnb, Tap LUMOK,
Malllocumun 6ungupagn. bup mogaa 3appadvanapuHUHI MKKUHYM MoAaa
*appaulllapu opacuga 6up Tekuc Tapktanuwmnra gucnepe cuctema geiunnagu.

Oucnepc cuctema sapuTManap Kabm MKKu kK™ ucmgaH néopat. puT-
Manapga Kyn K,MCMy 3puTYyBYM Ba Kam K,MCMU 3pYyBYM, AMUCNepc cucTeMa-
napfa 3ca Kyn KAUCMU AWcnepc My?™MT, Kam Tap”anraH KucMmu gucnepc
(hasa, geb toputnnagu. (MacanaH, Tynpok, 3appadyanapuHuHr cysja Tap-
K16, noiik,a cyB X,0cun K,uanwmn. byHga cyB — gncnepc My\uT, TYnpoK,
3appaygnapy — aucnepc dasa “ncobnaHagu).

Jucnepc dasa 3appavyanapuHMHE KaTTa-KM4nKInrura k,apab, gucnepc
cuctemanap yv xun bynagu.

1. UuH gucnepc cuctema, 6yHfa hasa 3appavyanapuHUHT KaTTannru
lHaHoMmeTpgaH Knumnk oyncxgn (L Hm — 10’ cm = 10 Mm). YuH gucnepc
cuctema gucnepc gasaHu TaTKWUA bUIyuun MogjanapHUHT xycycusatura
Kapab nkkula 6ynnHagn:

Nrtpda « 'Anckrx)nmimac M(vuuuiap (Mo4eBUHa, Ukxos:1, cnvpT
W 60Tk anap) gaH noéopa! 6ynca, MONeKynsp-;LLCNCPC cucrema geimnnagn.

Ai ap (Dasza anckrponu ! mo;un>napaaH (Ty:3nap, acocnap, Kmcnortanap
Ba 6ow anap) nbopat 6ynca, Mounu-~LLcnepc cuctema genmnagm.

UuH gucnepc cmcTema TUHUK,, PUIbTpaHaguraH, nepramMeHT K,0ros-
faH yTaguraH, roMoreH, OHTUK Xu\aTgaH 6yw, 6ap~apop Ba acCKupmaii-
OWraH xoccanapra ara.

2. Konnoug gucnepc cuctemaga gucnepc Gasa 3appavyanapuHuUHT
ynyamy 1HM AaH 100 HM rava 6ynraH (MacanaH, rymmuapabuk, xxenaTuHa,
ONTWH, KYMyLI Ba 60OWK,a Mogganap aputmanapmu).

Konnowng gucnepc cuctemanap — TUHUK,, (ToBAaHaguraH) unbTp
KOrosfaH yTaguraH, yCUM/IMK Ba XaiiBOH MeMbpaHanapujaH Ba nepraMmeHT
KOrosgaH yTmaiuraH, reteporeH, épyrnmk >traHga TuHAanb KOHYCUHN
\ocun Knnagurad, HucbataH H6apk“apop Ba Bak™ 5*MwKn 6unaH ysrapaguran
XycycuaTnapra ara.

3. Jaran gucnepc cuctema — 6yHaa gucnepc asa 3appavyanapuHuHT
ynuammn 100 HM faH kaTTa 6ynagu. by cuctema TUHUK,Mac, GuabTpRaHraHaa
Koro3 ¢ounbTpaaH Ba neprameHTAaH yTMaiguraH, 6ek“apop, reteporeH,
epyravKHU KaliTapuw Ba CUHAMPULL \amfa y3rapuil xycycuatnapura ara.

CucTemanapfaH 3HT ax“amuaTaucy Konnaoupg gucnepc cuctemagup.
By cuctema konnoug apuTmanap éku 3onnap x;am ne6 atanagu.
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Y CUMAUKNAPHUHT TYpaKn ab3onapugarn Tysmma cylobyTuKIapn Kon-
noung fgucnepc cuctemagaH mbopat. Ynap ycuMavMkga cyB anmMallMHULW Ba
03NK™aHULW >XapaéHnapuja NWTUPOK 3TafN.

Arap Konnoupj aputManapHWHT UCNEPCUOH My~ UTU cyB bynca —

rmgposon, 6eH3on bynca — 6eH3030/, cnMpT Bynca — ankosonnap Ba
X;0Kaszonap ge6 toputunagu. Anpum wWwapouTnapga kKonnoug gucnepc
cuctemanap cytk,\\onatgaH K,artumk,x"onarra ytu6é rennap \ocuwn k™Mnagu.
by >(onatha 301b ypHUTa ynapHu ren feb atanagn. MacanaH, rugporen,
6eH3oren, ankorennap Ba \0Kaso.

Ly 6unaH 6upra konnoua gucnepc cuctemaga asa sappavanapu
6vnaH My>;UT MONeKynanapu opacuga mMabiym 60FnaHnul Ba TabCcup Kyuura
ara 6ynagu. Arap (asa 3appavanapu atpouga My><uT MoaeKynanapun kKam
mMukgopaa 6opnaHraH 6ynca, 6yHgaii cuctemanap nnogo6 Konnougnap
neb atanagun. Jino — cysu rpekya 6ynmob, aputma mabnocuHN 6ungnpagm.
Mucon Kunmb, oNTUH, KyMyLI X10puj, TeMUp Ba 6OLWK,a MeTann 30nnapu-
HUHTCYBAAry KONAOUA 3pUTManapuHu KeNTUPULL MYMKUH.

da3a 3appay”wapu atpodpuga My\MT Monekynanapu Kyn rynnaHca,
6yHpai cuctema Nnmodunab cnuctema, aeb atanagn. dunb — rpekya philia
Cy3naaH ONIMHraH 6ynn6, AaXwmn KypuT MabnocuHu éungupagm. MaccUiaH,
Kpaxman, OKCU/, YpUK eNMMMN Ba BOTKMNUMGBHUHT cynaaru apuTmLapu.

5.2. Opuuwl xapaéHmga ocMmoc ~ogucacu.
OcmoTHK 6ocum

Jdputmanapgarn ocmoc \ogucacu a3putma \ocun bGynuwunga
anddysua HaTuxacuga \ocun bynagu.

Arap 6upop uanw ak,at apysuu
MOJSieKynanapuHu yTKasaguraH spum
yTKasrny napgagaH (memb6bpaHagaH)
thoinpanaHmunrad \onga MKKn K,ucmra
6ynnHca Ba YHUHI 6up 6Gynarura
Mab/lyM KOHLEeHTpauusam aputma (c,),
WKKWHYM Bynarura aca To3a aputysuu
€KW KOHLeHTpauunacm HucbataH Kam
(c,>c,) aputma Kyiiunca (5.1- paem),
Kylhngaru x~ogucanap Kysatunagu.

l. QpUTYBUYM MONieKynanapu
mMem6paHa opk™anu Kyn mogpa cak,-
NaHraH spuTMara €kuM KOHLeHTpa-
LMACK KaTTa 6ynraH apuTMa TOMOH 1—Tawk,n(T03a IpUTyBUM

o cak”aHraH) nauw; 2— nN4Ku
yTa 6ownangn. 3puTyBUN MONEKY-

(apuTma cakyiaHram) uguw; 3—
NWWPUHUHT andgy3ma \ncobura ApUM yTKa3rMy napaa

APUM >TKa3rnd napha opkaam KOH- (membpaHa); 4— repmeTukK
LUeHTpaUnAacu Kam 6ynraH IpuTmMagaH énmnnaguraH Konk oK,

5.1-paem. OCMOMCTPMUHT
TY3WUINLL CXemacH.
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(CKW TO:LW 3pn ryHUngaH) KOHLEeHTpaunsa KWAMaTu 1oK,0pu 6ynraH sputma
\axxMura yruwm ocMmoc T ogucacy aeb atanagu.

2. SpuTyHUYM Monekynanapu membpaHafaH MKKW WyHanuwaa yTagu.
JIMMO ynapHUHT Kyin KOHUEHTpauuanu spuTManappaH HK,0pM KOH-
LCHTpaumanu aputmara SaguraH mukgopu kynpokbynagn. by xxapaéH
MKKM 3pUTMa opacugarn KoHueHTpauusa apk/lapn KaH4a ok opu 6ynca
(M c=f, - c,), wyH4ya Kyynum Oynagu. BYHUHI HaTuXacupa KOH-
LUCHTpauuscn*wkK,opn 6ynraH 6ynumgarn apuTmaHuHr \ax Mun Kynasagm,
6y >ca yHpgaru rmapocTtaTuk 60CMM K MAMATUHWHI OpTUWWUra ONKU6
Kcnagu.

MaTuxafa 3pUTYBYM MOMEKYNanapuHUHT TeCKapu TOMOHTra K,apab
yTnwn (C| KoOHUeHTpauuanu apuTMagaH c, ra K,apab) kyvasagu. Maxa wy
XapaéHnap \ncobura mabaym Bak T yTraHfaH CYHT 3pUTManapHUHT X,aKM
y3rapuwnapun (ynapHUHr caTxtapu opacupga macoga kK ninmatuHuHr (h)
yn'apu Wwmn)TyxTangu.

OCMOC XOAMCACMHMW TyXTaTUL y4yH 3apyp 6ynraH 6ocum k™ uiimatu
OoCMOTMK 6ocum (n) peb atanagwu.

1. M3rapmac Temneparypaga OCMOTUK 60CUM 3puraH MOLJaHWUHT
MONIAp.KOHLeHTpauusacura Typpu nponopuyunorHangup (bonnb-MapuoTT
KOHYHU Kabwn):

n.sa, = c,lc,

2. Y3rapmac Mofsp KOHLUeHTpauus K,uimatnapuga ocCMOTUK 60CUM
abconoT TcMMepaTypara Tyrpu HponopuuoHwwmp (Fcii-Slroccak K OHyHN
Kabu):

a,/9,=

OcMOrnK 60CUMHUH! KOHLEeHTpaumus nii TeMHcpaTypaT 60rMMK MruHu
Kypca raguraH 0y UKKU K<>UyHuATaccx:maa Kyhmpara xynoca Kenné umk™aau:
6up xun Temnepatypa Ba KOHUeHTpauusara ara 6ynraH Typ/aum HO3NeK-
TPONUTAAPHUHT OCMOTMK B60CUM UMiMaTnapy y3apo TeHr 6ynagu.

dpuTManapHUHr 0OCMOTUK 60CUM KMAMATAAPUHWUHT y3rapuun ras
KoHyHnapura yxwawnmruuy >cobraonraH )*ongn Bant-Fod ocmMoTmK
60CUM YUYyH KyAmgarum K"OHYHHU Taknud 3TAW: 3pUTMAHWUHT OCMOT UK
6ocvMM yHAA apuraH MOAAA aiiHaH Wy TemMnepaTypaja rasw, T Tuga 6ynauo,
3pUTMa y;a>KMUra TEHT X,@>KMHU arannaraHga kypcaTa onagurad 6ocum
HMMwaTura TeHramp.

By aca apuTmManapHUHr ocCMOTUK 60CUM K™ uiiMatTuHu MeHfenees-
KnanelipoH TeHrnamacu (PV= nRT) opk™anu aHWK™awl MYMKUHAUTUHU
Kypcatagu:

a V= nRT,
n=-"RT =cRT
v

6y epfla N — HO3MNEKTPONUTHUHT MONb MUKAOpU, V— 3putma \axmu,
C — 3PUTMAHUHT MONSP KOHLUEHTpaLMsCH.
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BVp XN KOHUEHTpauuanu aneKTpoanuTaap spuTManapuHUHT 0OCMOTUK
6ocumMmnapu Ho3NeKTpoauTnapaaH papk™u pasuija Typau Kuiimatra ara
OYyNMWKN MYMKUH. BYHUHT acocuil cababu mogaanapHUHT apuTManapga
noHnapra ékn HucbataH oa4auN TY3UAULLAN MONeKynanapra axpanuwmu
8KWn, aKkCMHYa, y3apo Tabcupnawmb accoymatnap \ocun kK anwungup. Mog-
JanapHUHT 6yHAai xoccanapuHy N baniiMatura 6yaraH TabcupuHu \ucobra
0nn6 Bawn-TFod mM30TOoHUK KoahuuneHTn (/) febd atanraH TywyH4a
Knputrad. Opgatga, / — k™iiMatn Taxxpuba nynn 6unaH aHuK aHagu.
MacanaH, aputmagarn N Mofiekyna Kyuycus aneKTponnuT 6ynuod, yHUHT
n KM guccouunaHraH 6yncuH, wy cababnm guccounnaHMmaraH mMone-
Kynanap coHn {N —n) ra , \ocun 6ynraH MOHMap COHW 3ca T-N ra
{T — 3NeKTPONUTHUHT 6UTTa MONeKynacuiaH fuccoumnnaHraH noHnap
COHW), 3puTMagarn ymymunin 3appadanap coHm (KOHUeHTpaymsacu) aca
{N—n) + T nraékm N+ n{T— I) ra TeHr bynaau.

Y3 HaB6aTuAa, AHO3N  9KAHNUTUHU X™MCo6ra 0Nn6 YHUHT K,Wid-

MaTUHM \ucobnaw ydyH Kyiugarm TCcnraamaHu Kentupuoé ymk™apuil
MYMKWH:
N +n(Tr-1) JT n

_ . _ / M
1= = — I‘QI """ —_M_Ng(\' T +a[T' 1/.

6y epfaa — 3MeKTPONUTHUHT AUCCOLMNAHNLL AapaXacH.

demak, 3NeKTPOANUTHUHT | K MAMaTUHM X MUcobnaw YYyH YHWHT
AnccounnaHn gapaxacuHmn Ba HeuTa MOHTa aXXpanuwmnHm 6uanw Kngos
3kaH. MacanaH, NaCl yuyH i= 1+ a, CaClj yuyH i= 1+ 2a Ba FeCl,
i= 1+ 3a raTteHr 6ynaau.

Monap KoHUeHTpaumaHuHr c=nN= T/ (M ¢ V) akaHAnruHm )™mcobra
0Nn6, TeHrnamaHu Kyhngarnya é3m MyMKuUH;

A:My EKu M:n"ﬁT.

Ywo6y TeHrnama acocupa 3pUTMaHUHT \aXMu, S KUAMaTUHU Ba
apuraH mojjaa maccacuHu 6unrad \onga HoancponuTTabuaTam moaaa-
NapHUHT MOJIeKYNsap MaccacuHuW Tonuw MYMKWH. MacanaH, 2S0 mn
apuTmaga 3,0 r KaHAanamMp yrneesod 3puTuUAraH Ba 6y apuTMaHuHr 12°C
oCMOTUK 60ocumu 83,14 klMa ra TeHTr 6yNCUH. By yrneBogHWUHT HUCONIA
MOJ/IEKYIAP MaccacuHu Kyhngarnya ToNU MYMKWUH:

Vv 3,0r m8,314 kMa (monb K) 285K .
M(x) = Aoemieee = 342r / ‘monb
NN 83,14 kMa 0,25n

Ba y caXapo3ara Mmoc Kenagu.
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SANEKTPO/IMTUK ANCCOUNTAHNL
HA3SAPUNACK

6.1. ONEeKTPOUTUK gUcCcCounIaHnLL. SNeTpoanTiap
Ba HO3MEKTPONNTNap

rew Mogfanap apuraH Ba CYlOKfiaHraH >;onatja 3/1eKTp TOKWHMU
yTka nnMu, 6ok anapun aca ywa wapoutnapga ToK yTKa;3Maciurm axwm
M;NAYM.

»puTManap éku cyrounanmanapja vnownapra a>kpanaguram Ba Ly
cababnu 3neKTp TOKLWILL yTKasaguran Mogfanap anek TpoanTnap geivnaau.

dpuTmanap €ku cywuianmanapfa vounapra akpaamanguraH ea
3MEKTP TOKLWLW yTKasmaiguran mogganap Ho3feK TpomTaap gennnagu.

3neKTponuTnapra Kucnotanap, acocnap Ba geapnu 6apua Tysnap,
HO3NEKTPONMUTNIApra — OPraHukK 6UPUKManapHUHT Kynunnmin, WyHWHr-
LeK, monekynanapuga ak,at K T6C13 KOBaJICHT, KOBANEHT Ba KaM K AT6/u
6opnamkwnap 6ynaguraH mogganap Knpagu.

DNeKTpoauTNap — UKKUHYMK Typ “Kasrnynapaup. Ynap aputmaga éku
cyloKk“MaHMaja MoHfapra axpanagu, wy Tydannm \am ToK yTKasagwu.
PaBlwanku, aputma’‘Ta MoHIap K,aH4a Kyn 6ynca, y 3N1eKTp TOKUHU WyHYa
AXUM yTKasann. Tosa CyB 3N1eKTP TOKMMM Xyf[a Kam yTKasagu.

dneKyponuTNap cyedar v IpUT MIUKAPUUUT y3UTra X0C XyCyCUATNApUHN
TYTYMTPUT yuyn TBcAa o.u/imun C. Nlppcunyc IS87 iinnga anekKTponnTumk
anccoyunHanuw nasapuscunu rakKJiH() srgn. Kelmmnyanunk 6y HaszapusaHm
aToMaapnuur TysunuTtun Ba kumésnl! 6ornamnw \ak,mpgalv Tat Mot
acocmga Kyntna onmmaap puk)xnaurnpgunap. by nazapusHumr \osmpru
MasMyuuumn Kyhngaru yydta kongagan noopatgeiuiy MyMKUH:

/. 3nekTponuTnap cyeja spuranga mycbaT Ba manduin noHnapra
a>Kpanagu (guccoumnanagn).

M OHNApHUHT 3N1eKTPOH KOOGUPUHMHTBAPb;apopanrn aToMnapHuKmra
K"aparaHga aH4a toK,0pn 6ynagu. MoHnap 6MTTa aTOMAaH Talw KU ToNraH
6ynMwmn MyMKuUH — 6ynap ogamii noHnap (Na+, Mg, Ba \.) ékn
6up Heya aTomMaaH Tapkub TonraH 6ynmMwm MyMKuH — bynap mypakkab
noHnap (N0 ™, SO M-, Ba X,.). Kynumnnmk noHnap paHrnm éynagu.
MacanaH, MnO”" MOHUW NYyLWTW paHru, NWoHU — capuk, Na™ Ba
Cl~ voHnapw paHrcus 6ynagu. ,,MIoH" Cy3suHUHIy3n ekyagaH Tapxumma
(xunuHraHga ,,ke3nb6 ropaguraH® geraH mabHoOHuW 6ungupagu.

3puTmaga noHnap Typau nyHanuwnapgataptTnbcus \apakaTt Kunagu.

AnekTponuTAapnunr cysfja 3puraHuja uoumnapra axkpanum
3NEKTPOSINTUK AUCCOUMNAHUL feAnnagn.

MacanaH, HaTpuit xnopug NaCl cysfa apuraHuga 6atamom HaTpuii
noHnapn Na” 6unaH xnopug noHnapu CI ra axpanagu. Cys BOgoOpoS
noHnapn H'oéwunaH rngpokeng noHnapn OH" HM Xyfa 03 MUKLOpAarMHa
\ocun b;unagu.,
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2. JneKTp TOKM Tabcupuga wonnap 6uwp MyHanvwpa wpakaT -
NaHafgun: MmycbaT 3apsgfiaHran vounap kaTogra, Manduii sapagnanraH-
napn — aHofra TOMOH ™MapakaTnavagw. LLIy ca6abnun mycbaT 3apsgnan-
ran vo/blap KaTuonnap, Manguii sapsananrannapym — anmouLlp geiinnagu.

VIOHNapHWHT 6up liyHanuwga xapakaT KUnuwmnra cabab, ynapHuHr
Kapama-Kaplu 3apaanu anekTpoanap TOMOHUAAH TOPTUANLWIUAND.

3. Auccovynanv —uaiTap >kapaén: MonekynanapHUHr nonnapra
a>Kpanuwm (guccouymnanmuin) 6mnaH 6mp BauTAa WOHMAAPHUHT GMpMKMLL
>KapaéHu (accoumnnaHuil) xam cogup bynagu.

Ly ca6abnn aneKTponuTUK gUcCcoLUNaHunLL TeHrnamanapugaTeHrnnk
nwopacu ypHura kK~ amtapavk nwopacu Kyinnagn. MacanaH, KA anekTpo-
NNTUK MOJNICKYNTaHWHT KaTUOH 6unaH aHMoH A" ra anccounmnaHmnil
TEHrnamacu ymyMuii x,0nga Kyinumgarunyda éamnagm:

KAN KM+ A

KuncnoTa, acoc Ba Ty3napuuHr cyBfarn sputManapia juccoumnnaHuiln,
SNeKTPONUTUK AUCCOLMNAHULI Hasapusacyu cpgamuia KucnoTa, acoc Ba
Ty3napra Taspud 6cpunagm \amga xoccanapu 6aéH K,unumHagu.

OvccoyunaHraHga katuoHnap cudartmuga (l)akar nogopos KaTuoH-
napuHu x,0cun Kunagurad anektponutnap KHClioTiuiap gelinnagm.

Ha " + CL; CH3XOOH”™ n + CH3XOO-

KrvcnoTaHUHT acoCAUAUTUHMN guccoumnnaHraHga ?ocun 6ynaguran
BOAOPOA KaTUOHNAPUHWHI COHU 6unaH aHuk/laHagn. MacanaH, HCL,
HNO3—6up acocnm kucnotanap — 6MTTa BOGOPOA KaTUOHMW X,0cun 6ynagu;
HjS, H~COj, HjSO"—ukkun acocnu, HjPO”, HjAsSO™ —yu acocnu
KucnoTanap, YyHKW guccoumnaHraHja Termwnmnya KkuTta Ba yuta BOAOPOSA
KaTuoHu \ocun bynagu.

MKKW Ba yHAaH Kyn acocnu kucnotanap 6ock,u4 6unaH guccouyuna-
Hagn. MacanaH;

HjPOA A 1T + (6MpUHUM GOCK" )
HAPOA"A bl + HPOM™ (MKKUMUK GOCKY)
HPOAA": A + POM' (yunmHUYM 60CK™MY)

Kyn acocnu kucnoTa acocaH 6upuMHYM 60Cb;uy Byilmya, KamMpok, NK-
KMHYM 6OCK™MY ByinMua Ba Xypda 03 gapaxaja Y4YMHYM 60CK MY Byiinua
gnccoumnaHagm. W yHUHTryyYyH, macana ocart KNCNOTAHUHT CyBAaru
aputmacuga HjPON monekynanapu 6unaH 6upra (acta-CCKUH Kamaiino
6opaguraH mmkgopnapga) H2P0 A HPO ™ Ba PO ™~ noHnapu \am bynagu.

Ownccoun/Turanmga aumonnap cugaTuga auaT rMAPOKCUA-MOHAAP
y;ocwl 6ynaauraH anekTponuTnap acocnap deuwiadu.

MacanaH:

KOH A KA+ OH-;  NH,OH ANH?, + 0H*
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CyBfa spuiiguraH acocnap uwiyopnap geinnagn. bynap mwk™opuii Ba
NWK,0pnit-ep meTannapHuHr acocnapugup: LiOH, NaOH, KOH, RbOH,
CsOH, Ca (OH)", Sn(OH)2, BaCOH)", RaCOH)", wyHunHraek NH~OH.
ACOCMapHWUHT KYN4YMAUTX CyBAa Kam 3puingu.

JlcocnapHuMHT KucAOTanuAUrn YNapHWHI TUAPOKCUA rpynnanapu
(rmpgpokcorpynnanapu) coHn 6munaH aHuk™aHagn. MacanaH, NH"OH —
6up kucnotanu acoc, CaCOH)* - wukkum kucnotanu, Pe(OH)3 - yu
KucnoTtanu Ba X;0Kka3o. MIKKW Ba YHAAH Kyn KucnoTanu acocnap 6ock ™y
6unaH guccoyunnaHagn.

Ca(OH)2 " Ca(OH)" + OH" (6MpMHYM BOCK™NY)
Ca(OH)""ix Ca™ + OH" (MKKMHYM 60ocK™My)

NeknH guccouymnanranga 6mp BaKjHnnr y3anga Bogopog KaTuoHnapu
Ba TMAPOKCUA-UOHNAPHUN XOCWUA K unaguraH 3nekTponuTnap x.aum 6op.
ByHfai anekTponnTnap amoTep 3NeKTPOAUT EKMU KMcK,a4a amonuTnap
peinnagun. Ynapra cys, pyx, antOMUHUIA, XPOM rMAPOKCUANapY Ba K>ruHa
6owk™a moppanap kupagu. MacanaH, cys H® Ba 6H“ moHnapra
guccoumnaHagun (03 Mukaopgaa):

HAOMH™ + OH-

Jdemak, cyBaa Bogopog katuoHnapu H” 6opnaurn Tydainnm kucnota
xoccanapn Ba OH"noHnapu 6opnnrn Tygakinm acoc xoccanapu 6up xun
fapaxafa udopanaHran.

AmpoTep pyx rugokeng Zn(OH)j HUMT guccoumnnaHuwmHn ywoby
TeHrnama éunaH ndoganat MyMKUH:

20H- + 7n2' + 2010 ,0~ 7]1(OH)"4 2470” |Zn(OH),P-+ 2H"

NuccoumnaHrannga meTannapHUHI KaTUoHNapyn (Wy/LWHrAeK, aMMo-
HUA KaTuoHn NH*) Ba kucnoTa /(ongn/~apuHWUHI aHWOHNAPU X;0CHN
6ynaguraH anekTponuTNap Tysnap Aelinnagn.

MacanaH:

(NH,)~SO, 2NH/ + SO NBjPO, ~ 3Na"™ + PO,’-

YpTa Ty3nap aHa WyHAgan 60ck,Mmucns3 guccoumnaHagm. HophoH Ba
acocnu Ty3nap 6ock”™ 6unaH guccounnaHagm. HopfoH Ty3sapaa gactnab
MeTannapHWHT MOHNapu, CyHrpa aca BOAOPOL KaTUOHapW axpanagu.

MacanaH:

KHSO,» K"+ HSO,-
BacCyH®pa
HSO ,-;"H" + S0 ,2

Acocnu Ty3napja factnab kucnora Kogamk~apu, cyHda aca ruipokcug

NoHnap axpanagu. MacanaH:

Mg(OH)CI ~ Mg(OH)" + ClI-
Ba CYH(a

Mg(OH)";* Mg2" + OH-
64



6.2. DNeKTPO/IUTUK AMCCOLMMIAHNLL MeXaHU3MMU.
AnccoumnaHnil gapaxkacu Ba LJOVIMUIACK

3neKTpoNUTNap HUMa y4dyi noHnapra gmccouunaHagmn-10, Ho3MneKTpo-
ANTNap guccoumnaHManan, geraH caBonra Kyinmgarmnya xxasob 6epca 6ynagu.
CyB monekynanapu Kyrénum éynagu, abHW ynap gunonnapgaup. bupop
TY3HWUHT, Macanaum, Kaauil XN0pUAHUHT KPpUCTanu cyBra TyLlraHja YHUHr
cUpTMAArM MoHNap CyBHUHI KyT6AM MoneKynanapuHu ysura toptagu (6. 1-
pacm). Kanuii noHnapura cyB Monekynanapu y3MHUHT MaH(pUA KyTom
6wnaH, XJlop noHNapura aca mycbar Kyréw 6unaH ToptTunagu.

Arap WoHNap cyB MoOnekynanapuHu ysura ToptaguraH 6ynca, cys
Monekynanapu \am WyHAan Kyy 6unaH MOHNapHMW y3nra TopTagu.

AliHV BakTga CYBHUHITOPTUANG TypraH MonekynanapuHu \apakatja
6ynraH 6owk;a Monekynanap TopTnoé Typagn. VNoHNapHUHT KpucTanngat
axpanuwwy Ba spuTmara vrHiun yuyH 6yTypTkunap kudoun k™nagu. VoH-
NapHWUHT BUPUHYN KaBaTuUfaH KeMUH MKKWHUYM K aBaTu apuTMara ytagu
Ba LY Tapuk™a KpucTanna acta-cCkum apub 6opagu.

JpuTmara yTraH noHnap cyB monekynanapu 6unaH 6ornaHn6 KpauMwm
MYMKWH, Y Bakrga 6ynap MOHNApHUHT ruapansiapuim \ocun k"vnagn. AHa
WyHAalk rugpaTnaHraH MOHNAPHUHT 6O0PAUTU KYrM MHa \onnapja aHuk,
ncboT aTunraH. MacanaH, BOJOPOS MOHU 3puTMaga \am v ma CyBHUHT 6up
Mofiekynacu 6unaH 6ornaHné, ruApOKCOHUIA NOHU HU \ocun K mnagu.
KynruHa metann noHnapu \am xypgain wyHpaan rugpatnadrad \onga 6ynagm.

WyHaan knnub, guccoumnaHuw HaTuKacupa acin MOHNap amac,
6anKn MOHNAPHUHT 3pUTYBYM MOeKynanapu 6unaH 6ornaHraH 6Upuk-
mManapu — rugpaTtnaHrad noxvnapu \ocun éynagu. bupok,, guccoyunnaHul
TEHrnaMacuMHu é3uwija, yHW coffanaliTUpull YYyH, WOH rugpatnapu
(kn conbBatTnapu) dopmynacu ésunmaii, KynuHya MoH Qopmynana-
PUHWUHT Y3UTUHA é3unagn, 6YHUHT ycTUra MOHNAPHUHT TuapaTnaHuL

yk ~cl fc/,G.)ee

XK

(cr'H K*H'aV kK*)es
Y 4y 4y

6.1- paeM. Kanuii XopuaHWHE cyBaary apuTMaciaa sneKTpouTUK
AVICCOLMNAHNLL CXeMACH.
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6.2- paeM. dpuTmaga K T6NM MOMeKynatapHUUE AUCCOLNIaUNLLIN.

fapaxacu, SbHU noHnap 6unaH 60rnaHraH cys MONeKynlwapuHu|[r coHun
H6ablan HoMa'bnym 6ynajmn Ba apUTMaHUHT KOHLUeH(pauusacura \a\w a 6owwk,a
TapouTnapra K,apab ysrapagu.

Wounap ékn ynapHUHT rugpatnapu sputmaga taptubems pasuwja
TYXToBCW3 \apakaT K,unub Typagu. Ynap 6up-6upun 6unan Ty~ Hawuno,
6uprkuwu Ba Monekynanap \ocun KMaMwmM MyMKuH. By monckynanap
\am KMWUTafaH MoHNapra napyanaHa onagu. 3puTma KoHuelnpaumacu K,aHya
Kyn 6ynca, MOHNAap X,am LWyH4Ya Te3-Te3 TyK Halwmb Typaau.

Kpuctann naHxapacu noHnapgaH \ocun 6ynraH mogganapruHa amac,
6anku KyT6nm MonekynanapgaH Ty3unraH KynruHa mogganap \am cyBsfaru
apuTmanapja noHnapra napyanaHagu.

Kyrénn monekynanapuHr guccoumnaHuil cxemacu 6.2- pacmpa
KypcaTunraH. Kym™\in monekyna 6unaH 6ornaHraH cyB MaMeKynanapu Kyro-
N Monekynamu ryé 4yysmb, YHUHT KyrénapuHu 6up-bupmngaH K~ oumpagm,
OYHUWHT HaTuxacuja, Monekyna aiipHM MoHNapT napy.-MKUMULW-JIMHW WK™ ga
Myc6aT MOH NPOTOH (f>HM BOAOpPOA AfpocK) Bynca, y IMApoKCOnnii MOHK
(11,0n) Tap3upa cyn monekynacum 6umnaH ma\kam 6ornaHagu. MacanaH,
BOAOPOA X/Iopua cyuna jpniinuia KyHugat KUMCHUIA peakyunsa 6opagu:

1) + 1IC1 ,0* + Cl

by peaknnsaga Bofopog 6mnaH x.4op aromnapu ypracu/marn Kyrénm
KOBiuicirr 6or y3unagn, 6yHga anektpoHniap xygptn Xjiop CIC noHnapuga
Konagu, NpoToH 3ca cyB Moniekynacugallikuciopog atomu 6unaH 6ornaHuné
INAPOKCOHMA noHn H HWK )Mocun K™Mnagpy.

OduccounnaHnw gapaxacu. dpuraH .MOnTapMHraputmagarn X onaTmHu
XapakTepnall y4yH gnccoumnnaHul gapaxacu \ak.mga TylwyH4ya KWputun-
raH:

ANeKTPONNTUK ANCCOLMNAHULL JapaXkacn a apuTMmagarn monekyna-
NapHUHT KaH4ya KMeM WOH ?°0nnga aKaHIUIMHW KypcaTyByuM Kalranukaup.

by Tabpudra myBouk,:

OuccoumnaHraH MosieKyfnanap CoHu
3PUTUATAH MONEKYNanapHUUr YMyMUn COHU

y3-y3ufaH KypuHu6 TypubauMKuW, MOHNapra cupa napyanaHmaigurad
HO3NEeKTPONUTNAPHUHT 3puTManapuaa a = O ra TEHT; NeKUH 3puraH
MO;WaHUHT \aMMacu WOH LlWaknuga maexyn éynrad (TynvK, AUccoum-
NaHTaH) Kyunu afieKTpoNuTaap sputmacuga a = 1aup.
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OdvccounnaHniu gapaxacu apuraH mMofua Ba apuTyBuM Tabuatura,
S>TM;MIMHT KOHLUEeHTpauus Ba Temnepatypacura 6ornuk, éynagu.
MMC’couMNaHMIL fapaXacWHW aHuKnaw YYyyH Typau ycynnappaH
<01 nBnnw MyMKuH.

bvmpuya anekTponuTaap WapTAM paBulliga yd rpynnara 6ynumHagu.
Nwv.Iha Tynuk, (a>30%) noHnapra guccounnaHagurad afekTponuTnap
KyMIM 3M1EKTPONNTAAP Xymnacura kupagu; macanaH, HC1, HNO”, HASOA,
i '10”, HJ, KOH, NaOH Ba geapnun 6apyatysfap — Ky4an 3N1eKTOPANT-
[|.11o1p; Ky4cus aneKTopAnTAap Xymnacura gesapnm kampgapaxaga (a<3%)
MK'coumnaHaguraH mogganap: M~BO,, CH3COOH, HCN, H,S, NH"OH
n1t)(iiiKa 6ab3n mogganap Knp.'uui. KyycnsanekTopauTaapHUHT KYN4uamk
Kucmu monekynanap \onatuga 6yjiivui. 3<a<30 6ynraH opanuMk™Hu 3gTava
Ky4yjarn 3neKTopamTnap TaTKun n agu.

'W)pUTMaga apuraH MogLaHuT TYpau KypuHuwnapu (MoHnapu x,amga
JUKronunaHMmaraH mosckynanapu) 6up-éupu 6unaH mysosaHat \onatuja
(*ynagy; monekynanapuuHr wonnapla axpanuT TC3NUTU WOHMNapLau
MO kynanap>~ocun 6ynuil Tc:mmrura TCUr. byHn 6uscmpkKa KUCI0TaHUHT
cyunparn aputMacu mMuconuga Kypmb yumk~amus. JuccoumnaHu Ba ynia
K:lpama-kap LM WMOHMNapPHUHI Yy3apo accoumnaHuwu >xapaénnapuHu
[Ylmparn TeHrnama 6unaH ndoganainmus:

CH3OOH » CHXO0O0-+ N*

Jlna wy MyBo3aHaT )XapéHura Maccanap TabCupy KOHYHUHU Kynnacak:

CHXOO
K- =1 [cH3cooH]

W(1H)aa kennb unkgum. by hopmynagarn KA— myBo3saHaT goumMmuiicn 6ynno,
Jiiiim -\onga guccoumnaHnu fomMnincn gebatanagn. MoaaaHUHILUCCOLM-
NaHUW JOMMUIACK K MHYa KaTTa 6yfica, YHUHT UCcoLMNaHmnLl XyCyCcuaTm
LymMya toK,0pu 6ynagu.

SNCTPONNTUK gMcCCoLMNaHNLL Hasapuacura MyBo@uK,, 3aNCKTPONUT-
napMuHr apuTmanapuga cogup bynagu['aH 6apya pcakymsanap nmoHnap
«)pacmparn peakuumanap \mcobnaHagu. Ynap uownm pcakuusanap, 6y
[HMKUMsnapHUHITEHTNaManapu aca — uounm TenrmwanapiyoMSWA Y nap
prakunanapHuUHr monekynap waknga ésmnrad TcHInam;nlhpura K,apalaHaa
lojuia Ba aH4Ya YMYMUiA XycycuaTra ara 6ynagu.

PcakuymnsnapHuHr noHnun TeHniaMiuiapHHH Ty3nwga kam guccouymnaHa-
ATan, kam apuiAguraH (Y4ykmara Tylwagurad) Ba rascumo!! moppanap
MMUCKYNAP WaKnga 3nuwnra aMman Kunumw Kepak. MoggaHuHr hopmy-
‘LK1l cnnpa Kyimnagurad i uwopa Wy Mojja peakuus gompacugaH yykma
W»iiii,'ui uMk;u6 keTuwnHM, T Uwopa aca MOAAa peakuma gompacugaH ras
\n'1b(a YMK,M6 KeTUWMHK Bungupagn. Tynuk,guccounnaHagurad Kydam
e I'klponutnap WoH x"onupa é3unagn. TeHrnamaHuHr yan k*ucMmugaru
WULWAapHWUHT 31eKTp 3apagnap WUTMHAUCKM YHI KuCcMugaru sapsagnap
ilm Munncura TeHr Bynuwn Kepak.
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By KonpganapHu nyxTta y3nawTupub onumw yuyyH Kynmgarm MUconHu
Kypnb umnk,amm3. MacanaH:

[«eClj 6unaH NaOH asputmanapu opacugarn peakuus TeHrnamMacuHu
MONCKY/IAP Ba MOHAW WaKNAa E31HT.

MacanaHUHT e4YUMUHMN TYpT 60CK MUra 6ynamms.

1 PeaKUWSHUHT TeHrNaMacWHU MONEKYNAp Waknja é3aMmms:

FeCLH- 3NaOH-* Fe (OH)3 + 3NaCl

2. AXwun guccounnaHagurad MoaganapHu noHnap \onupga, peakuus
AOMpacufaH Yuk,M6 KeTaguraHnapuHu — mMonekynap ?‘onga tacBupnac,
6y reHrnamaHu k“aitagaH €3amus:

Pe'r + 3C1- + 3Na™ + 30H" = Pe(OH)31 + 3Na" + 3C1"
By peakUuUSAHWHT Tysia UOHNW TeHTAaMacugump.
3. ByHAall MOHAW TeHrNaMaHWHT WKKana KMMcmugaH 6up Xun

WOHMAapHW, AbHU peakumnaga NWTUPOK 3TManguraH noHnapHu (ynapHuHr
Tarnra Yn3nnaraH) Ynk™apub Tawnanmms;

Fe + 3C1- + 3Na" + 30H" = FeCOH),! + 3Na" + LI "

4, PeaKUMWSHWHT TEHINaMacUHU AKYHUI KYpUHWLW Aa €3aMu3;
FeM + 30H-=Fe(0H)3I

By peakUWSHWUHT KWCK,apTupuaraH uollnm TeHrnamacugup. By
TeHrnamagaH KypuHuot typubankm, peakynaHmHr mo\natun Fe™ ga OH™
MOHMapUHMLL' y3apo TabcupnatyumnpaH néopat, 6yHUL ' HaTUxXacuia
Pc(OH)3 uykmacu \ocun b6ynagu.

6.3. Bopopog KypcaTkud. UHAmMKatopnap

KnméBuii Ba 6MOKMMEBNIA XXapaéHnap Keynwnga My\MTHUHT KKc-
noTanu, NWKopuii Ekn HeliTpan BynuLimn KaTra ax aMmnsaTra ara. puTMa Myx\rru
BOAOpOA KypcaTkmum (pH) k*niimaTv 6unaH 6ax”onaHagn. pH Tyl yHYacuHu
KUPUTWLL YYYH CYBHUHT MOHNAHULWIWHU Kypub umkuw kepak. CyB Xypga
Ky4cu3 3anekTponut 6ynunb, xypa 03 MuUKAopha BOAOPOA Ba TMAPOKCUL
noHnapuraaxpanaon. CyBHUHI MOHNAHWLL TEHT1aMacuHN Kyinaarnya ésamms:

H,0" HM+ OH-
CYBHUWHT MOHNAHULW AOUMUIACK Xyda Knunk Ba 298 K pa:

« OH
10-16
K = = N .
’ :] 1, raTeHr 6yna,,q|/|.

LI YHUHT YYYH CYBHWUHT MYyBO3aHaT KOHLEHTPaLUACUHU YHUHT
GOLLAHPNY MONSAP KOHLEHTpaLuscura eapim TeHrae6 x ucobnaca 6ynaju.

1000
HoO] 18 =5556mMo0n / n
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Y16y hopmynagarn CyBHWHI MyBO3aHaT KoHueHTpayuacu (HMOj
V|>imi:i ronnarad K,uAMaTuHY Kyino6, HOMabyMAapHN TEHTINKHUHTONP
loMoumnra yTkascak Kynmgarn ndoga x,ocun 6ynagm:

H* « OH
K = 18+10- ; [H"]* 10H 1= 10-~ mon/
1n0 55,56 [H'] Mon
\;ip K;aHgaii cyBnm aputmaga, 298 Al TemnepaTtypaga BOAOPOA NOHNapH
(11 i;m rmapoKcnAg MOHNAPUHUHT KynainTMacu ysrapmac KatTanunk 6ynmno,
CYBMMUT MOWAM KynaikTmacu peinnagu. q IHjOl KUAMATUHWUHT
NONMUANUTNAAH KyWNAaru TeHrnama Kenmb ynxagu:

A H.,0 A H20
_ "H20 . OH- - H 20
OH H"

YnapgaH ¢oiiganaHu6, Typam mMoafa spuTmanapujarv Bogopoj Ba
W /APOKCUL MOHNAPUHUHT KOHUebrrpayunanapuHu \ucobnab umk;apul
MVIVKHH.

lo3a cyega [HML Ba |OH ™| MOHNAPUHWUHT KOLCHTpauusacu ysapo
K-11I". 298 A'ga ynap Kyiugarn k*niimatra ara éynagu:

r OH- =-V**h20-[H20]= 710" = MO-'mMmon / n

by waponTtaa Myx,uT HeidTpan 6ynagn. Kucnotanu my”utga [H']
WNOHNApPUHWUHT KOHUeHTpauusacn [OH“JMOHNapUHUHT KOHLeHTpaumnacugaH
Kyn 6ynagm.

[H1 > [OH-J; [H+] > 10-> mon/n

Nuwk opuit myxuntga [HA] < [OH ] 6ynun6, [H~] < 10” mon/n 6ynagu.

My\uTHn Bogopof KypcaTkuum (pH) k"niimat 6unaH udoganawl
| Ma Kj/naii.

CYBHWHT MOHAK Kynai#Tmacu TeHrnamacu ([H” «1OH") = 10-")Hu
Jiol apudmnacak, y Kyingarn KypuHuwra ara bynagu;

Ig|H™] + ig 10H-] = -14 ékn (-iglir I) + (-Ig|OH-1) = 14
-Ilg[H"IHH pH pe6,-1g|OH"! = pOH gcbbenrnnainmuns. Yuia
pH + pOH = 14

Bogopos KypcaTkKuunm f[e6, sapuTmMajaruy BOAOPOA UOIUOPU KOH-
LCHTPaLMACUHUHT MaH(Wii uwopa Gunan oaMnraH yH/IWK MrapugpMmura TeHr
»UAM<nnura anTunagu:

pH = -Ig|H 1

1'n;thokena kypcaTkmum (pOH) ae6, apTumagary rwgoKcug noHnapm
KOMUCHTPALWACUHUHT MaH(QUii mnwopa 6unaH ONMHraH YHAWK
nu.|pu(Imura antTunagu:

pOH = -1gfOH-]
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1K)aopos MounapuHMMI KouueHTpauusacu, pH kuiimatu Ba apuT-
mMaMmnw,- My\uTn opacmparn 60rnMK NWKHN ywby cxema épgamMmumia ngo-
MMAT MYMKWH;

HenTtpan
P1
9 10 .11 12 13 14
Kyunn Kyucus Kyucus Kyunn
Kucnotanum Kucnotanm nwropui nTeopuii
ApuTMaHUHL! My)UTn

CxemagaH KypuHu6 typnbamku, pH K,aHya kuumk 6ynca, H" noHna-
PUBIMHT KOULEHTPaLMACK LYHYa KaTTa, SbHU MYy UTHUHT KUCNOTaNUANUIM
IoK,0pu Oynagum, akcuHya pH K,aH4ya katta 6ynca, H”™ MOHNapPUHWUHI KOH-
LeHTpauusacu nlyHya KMYnNK, SbHU My\UTHUHT UK OPUANUTA 1OK,0pKn Bynaau.

JHTI Kyn Mabaym 6ynraH 6ab3uv 3puTManapHuUHr pH KuiimaTtuHu
KenTipammns Ba ynapra myBoguK, KenaguraH My\uT peakynUAacuHU Kyp-
catamu3: OLK™N030H Wwupacn — pH = 1,7 (Kyunu kucnotanu my\ut), Topgpan
cyB —pH = 4 (kyuycus kucnotanu), émrup cysu—pH = 7,5 (kyucus
nwmk,0puit), KoH —pH = 7,4 (Kyuycus uTK" opuin), cynak —pH = 6,9
(Kyucus kucnotanm), kysétnapn —pH = 7(HciTtpan).

TabuaT mMa rcxHukagarn "ypam-tymaH kapaémnapga pH HUWHT
a\amuaTn Hm\oAaTga Karragup. Kumcuunini 03mu-onkaT Ha TyK MMauvuank
caHoaTnapuga \ampa caHoarHuuw’ 6owk™a TapMoK™lapugarn Kynyunank
nTnab umk,apulll xxapaéHnapu MY\MTHUHT MyalsaH KuiimaTupa, AbHW
Mabllym my\utgalmHa cogup 6ynagu.

KMINNOKXYXaNUK 3KUHNAPUHUHTAXIW W PUBOXNAHWILIW Ba ynapaaH
tokopy XOOAT onnw ydyyH X,am TYMpOK, 3puTmacu MmyainsaH mMyx mTtau
oynuwun 3apyp. TYNpoK CYypUMUHUHT pH KuiimaTtura kapab, Tynpok”ap
Kyunu kucnotanu (pH = 3-4), kucnotanu (pH = 4-5), Kyucus
kucnotanu (pH = 5), uwk™opuii (pH = 8-9) Ba HUX"0AT, KyUYNun WULLK,O-
puii (pH = 9-11) Tynpok/iapra 6ynumHagu.

KynuHya ycumnmknap Kyyam KucnotaiununukgaH sapapiaHagn, yHu
KamanTMpuw ydyH Tynpok; o\aknaHafm —ynapra ox;aktolnap — KanbLui
KM mMarHuii kap6oHaTnap conuHagn. Arap Tynpok, Kyuynum ULWK,0puin (w>p-
\0K Ba WYypTO6 TynpokK) 6ynca, y \onga nWK,0pURANKHN KamaikTupuw yyyH
TynX)K,runcnaHagm — yHra manganadrad runc CaSO?,- 2H20 kymunagw.

Tynpok™HN ox™aknaw €ku runcnaw 3apypauru apuTMaHuHr (Ty3nu
CYPUMHWHT) BOLOPOA KypcaTkuumHu \mcobra onunb aHumk"taHaan, pH
HUHT KniimaTura Kapab >xagsannap 6yinya conmHaguraH mMogaanapHuHT
MUKMOPU aHUK™aHaau.

NHankaTopnap. Ta6o6aT Ba XacTa/IMKHN ONAUHW ONULW amanunértuaa
MYNMAUK CYBUW, CAHOAT YK MHAWN CyBnapu, TYnpokK, 03nK-os”™at ma\cy-
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nownpun Ha 60O KaNapHUHT TapKMOMHN MUKLOPUIA aHMbylalija Typau
\; DKMUIA Tax/mn ycynnapu KeHr KynnaHunagun. Xaxmuii Tax*un ycynuga
Nuvwia MUKLOPUHW aHMK/law TUTpnaw xapaéHura acocnaHraH.

Tutpnaw. TekwunpunaértraH apuTMa Tapknéugarn MoLL4aHUHITYINK,
PCMKLMATA KUPULL UK YUYYH 3apyp 6ynraH KOHLEHTpaumnsacum aHuk apuT-
M.10;\M K;aH4ya \akm capdraHuMwnHM aHnK awra acocnaHradH. KoHueH-
|[panmacu aHuk, 6ynraH sputmanap TuTpaauram ékKm Wy apuTmanap
/KHUNagn. TUTpnaw sKBMBa/IeHT HyuTarava faBoM 3aTTUpUIagu.

JKBUBANEHT HyK,Ta — WYyHAan \onatku, 6yHAa TUTpnaTt Bak;Tuaa
[KMKLuMAfa WMWTUPOK 3TaéTraH MoAfanapHWHr MoNAap (3KBUBAJNEHT)
MUbYytOpnapu y3apoTeHroynaaun. L YHWHTYYYH peakymsa OXMPUHU 6GununL
IKN "KBMBANEHT HYK TaHW aHUK,TONUT KaTTa a“aMunATra ara. SKBUBANEHT
MYyK'TaHU aHMK"alW yuyyH nHAMKatopnapfaH ¢oiganaHunagn. MHanka-
lopnap WwyHAain mMoaganapku, ynap peakuus Bak Tuga MW TUPOK 3TuMG,
XMWBaNeHT Hy~Tara eTraHfja Ky3 6unaH ce3a onaguraH (pPaHrHUHT
V(rapuwu, yykma \ocmn 6ynuwim Ba \.K.) 6upop ysrapuw \ocun Knauwl
\yl-ycuatura ara. bav3aH nHgnkatopnap l5asugacuHm peakumara Kumpuiia-
n ravu moaganapfaH 6upu 6axapuilin MyMKUH.

Cysfgarvu aputmanapfia UHAMKaATOP Ky4ycu3 Kucnola cku Kydcms acoc
yoccanapvHy HaMO&H K™MMG, ynapHWHrguccoumnnaHMarad Monekynanapu
(Ovp xun paHrga, guccoumnnaHraHga \ocun 6ynaguraH noHnap 6Gowwk”™a
paHrgabynuw xycycuatura ara. MacanaH, CHONPTWICNH, MeTUNOPaHX
Ha NaKMyC Ky4cu3 KucnoTanap 4eb k"apaica, ynapHUHI guccouunaHuiiv
Ky|Wmparnda 6ynagu:

Hind A H" + Jnd-

Ry epga, HJnd, Jnd" —pauccounnaHmaraH Ba guccouunaHraH
nHankatop gopmanapu 6ynu6 ynapHuHr padru Typaumya (Jnd"—
WHANKaTOPHUHT Mypakkab aHuoHU) 6ynaau.

MacanaH, peHondTanenH kucnotanm my\utga guccoumnaHmanam
mMa I1Jnd cdopmagarn paHrHu Kypcatagu. by dopma paHrcus. Ly
WHAWKATOPHUHT Y31 ULWLb;0pUA My\UTAa AXTWU SUccoLMNaHan Ba 3puTMa
1|K1- —aHWOHUHWHT paHrMHKW KypcaTtagu, SLHu 6y my\utaa aputma
NYTTU-K,M3UN paHITa KUpagu.

VHAanMKaTOpNapHUHT apuTManapia bupop paHn a KupuLw xoccacu ynap
MpKnbmga xpomodop geb armlysum Lywoborra ara 6ynraH rpyHuanapHuHr
mamxy;omrungangup; - N = 0;-N = N— C = O Ba \.k.

NitHnk ca, xnHouA rpynnacun =< / = 6ynraH TyTaw Kyuw

b(y v nHAMKaTopnap Kyunu xpomodop xoccara ara. Xpomo([)op rpynnanap
FOMA opTtuwmn 6unaH WMHAWMKATOP PaHTUHWUHT y3rapuun Kydasgau.
lliijiHKarop paHrMHUHI y3rapuinHn Ky3 6unaH Ky3aTuw MyMKuH 6ynrad
pM o|KLIMrMHN UHAMKATOP PaHTVMHUHT y3rapuvil UHTepBanu aenvnagu. by
nunl-[>san peHongpTtanemHga pH 8,0—9,8, nakmycpga pH 5—8,
mnunopaHxpga pH 3,1 -4, 4ratyrpu kKenagu.
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VIl 606

OKCUANAHULW-KAUTAPUNNLL
PEAKUUANTAPUA

7.1. OkcugnaHvw gapaxacu. OKCug/iaHULL-K ainTa-
pyvL peakumnanapy Ba YIapHUHE TeHriaManapuHn
Ty3uL

bapya KUMEBMWIA peakuUanapHM UKKK Typra 6ynmw MyMKWUH. Y nap-
nMuUr 6UpUHYNCUTa peakumara KapuwaétraH mogganap tapknéugarm
aroMIapHUHT OKCUANAHULL fapaxkacu y3rapmanguraH peakumanap Kupagu.
Maannwi:
+141 +141 +11 +1-2
Ha + KoH = KC! + H™O

+2-1 +1+5-2 +2+5-2 +1-1
MgCl2+ 2NaN03= Mg(NO03)2+ 2NacCl

KypuHu6 Typubauku, atomnapgaH \ap GUPUHUHT OKCUANAHWLW
japaxacu peakuusgaH onguH \am, KeliuH xaMm y3rapmacgaH AONraH.
W KKMHYM Typra peakuusara KupuiaérraH moaganap aToMAapuHUHT
OKCMANAHWULW Japaxacu ysrapaguraH peakuusnap kvpagw. MacanaH:
+1-5-2 +1-1 o]
2KC10,= 2KC1 + 30
1111 O o f11
2KI1 + C1n= f 2KCI

by \()npa 6upuHYM pcakumaga Xa0p Ha KMCNOPOL aTOMNapUHUHT,
WKKWHYMN pcakumaga aca — iiof Ba X10p aTOMAAPUHWUHT OKCUANAHWNLL
pdapaxiLlapu ysrapan.

Peakuusira KnpuwaéTraH mogganap Tapkubuaarn aToMNapHUHT
oKCUANaHULW fJapa>kacu ysrapuwn 6unan 6opaguraH peakuusanap
OKCMAMaHWLL - LaiTapuanw peakunsnapmn geannagu.

OKCMAnaHuLW fapaXXaCUHUHT Y3rapuiLmn 37eKTpoHnapHu>1r6upop anomra
TOMOH TOPTUAMLWN EKKN 6BUP aTOMAaH OOLLK,a aromra yTuwmn 6unaH 6oriuk,.

OKcupnaHuw -KakTapunuw peakumanapm — 3Hr Kyn Tap”anrad
peakuusanap 6ynu6, Tabnartna Ba TeXHMKaja KaTTa ax,aMuaTra ara. Ynap
Ep to3acmparv \aéT paoNMATUHUHT acocu \ucobnaHagum. TUpPUK ab3onap-
jarn Hajac onuw Ba MoAgdanap aiMallUHYBKW, 4upuw Ba GuKruw,
YCUMANKNAPHUHT SWWA K \cMnapugary GoTOCUHTE3 aHa LWy peakuusanap
6unaH 6opnuk;. by peakuuanapHu ékunpu éHraHuga, MetTannapHUHT
KOppO3MAnaHuLl XxapaéHnapuja Ba 31eKTPoNM3aa KysaTull MyMKWH. Y nap
MeTannyprua >xapaéHnapuHWHI Ba 3N1eMeHTNapHWHTI TabuaTtga
aliNaHWLIMHUHT aCOCMHM Tawkmn atagu. LWyHpaid peakymanap épgammga
amMMuak, mw”™opnap, HUTpaT, XN0pug Ba cynbdar kucnotanap \amga
60LLK,a KYNnrMHa K,MMMaTan Ma\cynotnap onvHagn. FanbBaHWK aneMeHTaap
Ba aKKymynaTopnapga OKCunaHuw - Kantapuanw peakyuanapu Tygainm
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KUMCUWIA 3HEpTns 3NeKTP aHeprusara aiinaHagn. Ynap tabuatHu mMy”ogasa

KWHUTra foip Yopa- TagGUpPNapHUHT aCOCUMHMW Tal KU 3Taau.
OKCMANaHWLL -KaiiTapuanw peakuusnapuga — aToM, MOJIeKyna Eku

LUMTWNT 3N1eKTPOH GepyLL >KapaéHn OKCUANaHWLL feinnaan. MacanaH:

Al- 3e
H2- 2e = 2H* 2C I--2e=CI2

- e =

MyHpali )xapaéHga aToM KM MOHHWUHT OKCUANAHULL AapaXkach opTagu.
ATOM, Monekyna €Ky WMOWLINT 31eKTPOHNap OUPUKTUPUO ONULL
>KapaéHu uaii Tapunuiw aeinnnagn. Macanas:

S+ 2 =8S82- Cl+-2-2CI' +e=

K aliTapunuwga 3appadaHnHIokcu/InaHn gapaxacu Kkamasagu.

3neKkTpoHNapwiL bepaguran aTom, Monekyna €K1 MoHNap K;aiTapys-
uunap fedwTan. Peakuusa faploMuan ynap okcmgnaHagu. OneKTpoHNapHU
6VPMKTUPNG onaguraH aTom, MosieKyna EKu MoHNap OKcuaoBunnap aenin-
nagn. Peakuuns Bak Tuga ynap K,ai'rapunagu. AToMm, Monekyna éKum UOH-
Map MyaisiH mogpfanap Tapkubura kuplamnuilm cababnm, 6y mogganap
\am Ternwnuya KaHxapyEJdwiap €k oKcu;uwounumnnap gennnagu.

Okcugnanuw y;amma Bok T n;aiTapmuw >kapaénu bunax 6upra coanp
Oynafn Ba akCuH4a, KbalTapunil AOMMO OKCuAnaHWW >XapaéHu Gunad
nTany, 6yHU Kyihngarn TeHrnamanap 6unaH ngoganaw MyMKWH:

K,alitapyBun —e ~ OKCUANOBYM
Okcngnosum + e N K,alitapysun

OKcupgnaHuw-KakTapunuil peakumanapu nkkuta 6up-éupura ua-
pama-Kapwu >apaéHHWHT oKcuagnaHuw 6una'H KNalTapUANWHWUHT
6upnurungaH noopar.

KaiiTapyBun 6epraH 3neKTpOHAAp COHW OKCUANOBYN BUPUKTUPUD
0/IraH 31eKTPOHNAp COHWUra TeHr. ByHaa anekTpoHnap 6up aTomaaH 60LLK,a
aromra 6yTyHnan )mwmnagaH KM aTOMAapHUHT 6UPM TOMOH K MCMaH
CUMKNLWINAAH K aTbWil Hasap, WapTau pasuwaa ak,aT anekTpoHnap 6epuw
ma 6UpUKTUPNG onnw \akupa cys oputunagu.

OkcuanaHuw gapaxacu. AiHu 6upukma 6aTaMOM MOHAW Ty3uauLra
)1a ne6 apas K,MAuMHraHga, yHuw' tapkmoéungarn 6Mpop afNeMeHTHUHT
WapTan 3apagun ywa aneMeHTHUHT OKCcugnaHuu! gapaxacu geiinnagn.
'‘ONemMeHTNapHUHT OKCUMANaHML fapaXacuHu aHuk™Mawaa Kyinmgalmnapra
pvosi KUNUHaAW:

1 OpKuH \onfa anemMeHTNAPHUHT OKCUANaHuwW fapaxacu Ora TeHr
nch K,abyn KUMMHTaH.

2. BOAOpPOAHVIHI OKCMANAHMLL fapaxacu MeTann 6unaH \ocun K,uaraH
TapugnapugaH 6owk,a \amma 6upukmanapmpa +1 ra TeHr;
Ij"SO”, H+'C1, H,N'S. TugpugnapfabyncayHUHIokeu;ylaHuw gapaxacu

I MacanaH, NaH.

3. Mepokcua Ba hTOp 6UNAH X,0CMN KWAraH 6upukmanapaaH 60wWk,a

\amma \onatnapga KUCNOPOAHUHT OKCUANAHUL fapaxacu — 2 ra TeHraup.
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Macwwwu, M/) ~ HNO/% SO, SOMA lMepokcugnapga KWCAOPOAHWUHT
okcu;uknuin faplbkacm — lrateHr. MacanaH, H—O—0O—H, Na*,,
Na—O O Na. ®Top6bunaH \ocun kgaraH 6Gupukmanapga Kucnopog-
MUHT OKCU;uBuunw papaxacu +1 ) “ufl ') ra TeHr.

4. MeTannapHMHIOKCUANAHULL fapaxacu 6upukmanapga 4oumo +
Kuiimatnn 6ynagm Bay, acocaH, MeTana xoknawram @ynnaHWHT paka-
Mura rcmr 6ynagum. MacanaH, HAaTPUAHUHT OKCUANAHULWL Japaxacu +1,.
KanbUMAMWHT OKCUANAHULL Aapaxacu +2, anto MUHUIAINTI OKCUANaHULW
fapaxacu +3.

Mypakkab moaga Tapknbugarm 6apya snemMeHTAapHUHT OKCUANAHULL
japaxanapu WUPUHAWCKM HOAra TEHTAWTMHWM Hasapfja TYTWULW Kepak.
MacwlaH, KMnO” Tapkubugary MapraHey aTOMWHWHI OKCUAnaHuwWw
fapaxacuHy aHuk/law 3apyp. BYHUHT yYyH KanWAHUHT OKCUANAHUL
fapaxacuHum +1 Ba KUCNOPOAHWUKUHW -2 Ae6 o0nnb, mMapraHeuHWHTr
OKCUANAHWLW fapaxacu X Kyhuparu TeHrnama acocugatonunagu:

+1 + X+ (-2) -4 =0, 6yHga x= +7

Cynbat KucnoTagarv ONTUHTYTYPTHUHT OKCUANAHMWLL Japaxkacu;
, (+1) e 2+ A+(-2) ¢+ 4=0,x=+6gup.
CynbunT KucnoTagarn ONTUHTYTYPTHUHT OKCUANAHULL fapaXacu:
HAN3HO3M-, (+1) *2 + X+ (-2) «3 = O, x= +4 gup.
Alipum \onnapga 6yHgaaii yn 6unaH ToHuMAraH okcu;na N gapaxacu
YHYanukK Tyrpn 6ynmacnnrm mymkuH. MacanaH, Na~\S"p~»

(+) 2+ 2x+ (-2) *3 =0, x= +2

Dympaait \onfla 6UPUKMaHUT’ CrpyKTYyp (hOpMynacuHmM Ty3uw Tanab

TN u:
Na- Y U ,0

Na-0>~ I

By epAa ONTUHIYTYPTHUHT 6TTacKu +4, KKMHYMCU OOKCUANAHNLL
pgapaxacura aragup. Exku HaTpuit nepcynbdatHu onub (Na2"S=207)
KypaguraH 6yncak,

(+1) 2+ 2x+(-2) -8 =0, x=+7
ONTUHTYTYPTHUHT OKCUMANAHWULWI Japaxacu +7 rayxwangwn, 6yHaai

GYNUWIN MYMKUH 3MacC, AbHU ONTUHTYTYPTHUHT IOKOPU OKCUANaHUL
Aapaxacu +6 gup. Arap CTPYKTYp popMynacuHmn ésagurad 6yncak:

/0 o

0]

0+6 0
Nan SC.
AON \NO
O;N’MMIYYPTHUHT OKCUANAHWLW Japaxkacu +6, KNCIOPOAHUKKN -1 Ba-2 aup.
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(Ken;lnaHnW-KanTapunuil peakunsnapu TeHrnamanapuHu Ty3uT.
()kc'm;nlalw -k;akTapunumil peakyuanapMHUHITEHINaManapuHmn acocaH
UKKA ycynpa Ty3unagn:

1 2neKkTpoH 6anaHc ycynu; 2. Apum peakumnsa ycynu.

}nekTpoH 6anaHc ycynun KaiitapyBum iy~oTraH yMyMWUin anekTpoHnap
i'0iimiH okcnanoBYmM Kabyn KuaraH 3nekTpoHaap coHuM 6unaH H6apasap-
i.mii a acocnaHrangup. byHaa Kyingarnnapra aman K,Uauw Kepak:

1. OHr aBBa/n peakuus cxemacu, AibHW peakLMA YUYyH ONWUHraH Ba
[HMKLMA HaTuXkacuga \ocun 6ynraH MmogganapHuUHT popmynanapu ésmnagu.
Miic;uian:

Cun + HNO,= Cn (N03)2+ NO + H,0

2. PeakunagaH onfuH Ba peakuuafaH KCWH OKCUANaHWULL fapaxacu
V«TpraH afieMeHTNapHUHT OKCUANaHNLW fapaxanapu \ucobnab tonunagn
M ynap \ap K;aiicm aneMeHTHUHT 6enrucu Tenacura é3mb Kyinmnagm;

O +5 42 2
cn + HNO,= cn(blos)™+ No + U

3. OKCManaHWLW I3 KakTapuanw >xapacHnapunu MKKW K,atopla é3n6
OKCMANOBYUHUHT ONraH Ba K,alTapyBYMHWH16CPI aii anCKTpOMAapy COHM
YNapHUHT éHUra éannagu:

Cu" - 2e Cu2"
NS++ 3e N2+

4. MMUCHUHT 6epraH Ba a30THWHI ONTaH 3NeKTPOHNAPUHN GanaHc
KMAULW YYYH CXeMa Kyiugarnya Kyuyupub ésmnagu:

5. bByTonunraH KoaguumeHTNap y3apo K.McK,apca, K.MCK,apTupunagm
va OKCUAN0BYM \aMfa KanTapyBUYMHWUHT ONfMra, abHU OKCUANOBUYUHUHT
ONraH 3N1eKTPOHNapX COHM KailTapyBuura KoaghpuuneHT cngatmga, Kai-
rapyBUYMHUHI 6epraH aneKTpoHAapun 6ynica okcuyytoByLa KO PULneHT
cuatnga Kyiunnagm:

Cn + NNO,= 3Cu(bl03)2b2NO + 4\\p

6. Peakumaga nwTupokK aTaétraH 6owka 6MPUKManapHMUHI KO3g-
OUUNEHTNAPUHM TONWLLAA TEHTTAMAHWHT YHT Ba Yan TOMOHNapu 6up-
Dupn 6unaH Takkocnab ymk nnagu:

3Cu + 8HNO03= 3Cu(bl03)2+ 2NO + 4\\p

7.2. DNeKTPOn3. INeKTPoNusaaH oiganaHumLl

ONeKTPONUTNApPHWHT 3pUTManapu Ba CyloknaHManapupga \ap xun
miiopiuiH noHnap (kaTuoHnap Ba aHMoHNap) 6ynaan, ynap cCyroK/MKHUHT
(>apua 3appavanapu kabu TapTmbcus \apakaTgpa 6ynagu. Arap
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ANCKTPONUTMMUT LWYHAAA 3puTMacum Eku cyrak“naHmacura, macanad
HaTpuit xnopmanuHr cytoKrlManmacura (NaCl 801"C pga cywok/laHagn)
nHepT (KymMup) snekTpognap 6oTuMpunca Ba y3rapmMac 3/71eKTp TOKMK
yTKa »unca, y \onaa noHnap anekrpognapra: Na'* kaTuoHNapum — Katofra,
CI ammonnapu —aHofra TOMOH \apakaTnaHagu. Na™ noHnapu katogra
cTraHgan KeWuw yngan 3afneKTpOHap onagu Ba K,aTapunagu:

Na" + e= Na
xnopug noHnapu CI aca afieKTpoHNapHU aHofra 6epub okcuanaHagu:
2C1l--2e =C1,

Hatuxafa katoffa HaTpuii MeTanu, aHoAfa 3ca Xnop axpanunbd
YunKagu.

Arap 3HAW 6y WKKW 3NeKTpoj peakuuanapuHu \agnad Kyucak
(ongnHpaH 6MpMHYNCKMHKM 2 Ta KynaTupmnb6), y\onga HaTpuii xnopug
3NEKTPONUIUHUHT YMYMUIi TEHTNaMacuHW 0namms:

Na" + e = Na
2C1--2e = C1,

3NIEKTPONN3
2NaM + 2CLl-----m-m e >2Na + CI

EKNn

aneKkTponul
2NaCl-----m-mmmmooeee >2Na + CI*

by peakuua okcuanaHum-k.aintapHnunlpeakumacu \ucobnaHagu:
aHoAda OKCUANAaHMWT >XapaéHW, Karogja Kantapmauw >apacHu cogup
oynryin

ANeKTPOAUAULLINT cyw/NiwacKu K1 3puTMacy opu;all 3M1eKTP TOKU
yTranuja anekrTpognapga cogup bynaguran okcumananuiu-anrapuamw
>Kapaéun anekTponus3 aeiivnagu.

3nekTpoAM3fa KaTtof KaTWOHMapra afnekTpoHnap 6epaau, aHof aca
aHWOHNapAaH 3MeKTPOHap 6UPMKTMPKUG onagw.

ONeKTPONM3HN YTKa3uLW YYYH 31eKTpoLnap 3NeKTPOAUTHUHT
cytloK“aHMacum E€ku apuTmacura 6otmpunagm Ba ynap ysrapmac TOK
mMaHb6aura ynaHagu. 9neKTponun3 ytkasunagmraH ac60o6 sneKTposnsép éku
3NeKTPONNTUK BaHHA Aelinnagn.

dnekTponutnap cytwkKnaHmanapu 6unaH CyBAuM 3puTManapHu
3NeKTPONN3NHN Bup-6upnaaH Gapkhaw n103nMMm.

Cysnu aputmanap anekTponusn. Cysan aputmanap 3fekTponusnga
3NEKTPONUTHUHT MOHNapuUAaH Tawk apy peakuuanapga Bogopos noHnapu
CKW TUAPOKCUA-MOHNApP \aM WUWTUPOK 3TUWKN MYMKWUH. By noHnap
CYBHUWHT guccoumnaHnm Hatmxkacuga x,ocun éynagn. X cun 6ynaérran
MOHNap Terwwnu anekTpognapra TomoH \apakatnaHagu. Katopgra
3NeKTPONUTHUHT KaTuoHnapu 6unaH BOAOPOA aHoAra 3/eKTpo-
NUTHWHT aHWoHNapu 6unaH rugpokcug noHnapn OH“topTunasepagu.
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Mucon Tapukacuaa HaTpuil XNOPUAHUHT CYyBAArn KOHLUEHTpAaHraH
»PUIMACUHUHTINEKTPOAU3NHMN (KYMUP 3NeKTpoanap) Kypuoé ymk amus.
y\(nga sputmaga rugpatnadHrad Na”r Ba C1' noHnapu maexyp. JIeKuH
wcKrpognapga cofup 6ynaguraH peakuusanap Ty3 CYHOKyLWHMacuga
*H)UlMraH peakuusnapgaH katra hapkkgnagn. MacanaH, katoana HaTpuii
NONNapPUUUHT YpHUTA CYB MOJieKynanapu K atapunagm:

2H,0 + 2e= H,+ 20H-

.lwosfa aca XI0Opu-noHnap okcugnaHagu;
2C1-- 29=Cn

HaTuxafa katoffa BOJOPOA, aHOALa — X/0p axpanub uumk,agu,
>puTmaga 3ca (Katog akuHuga) Hatpuit NaOH tynnaHagn (OH™ noH-
AOPUWUHT MaH(pUi 3apaguHun Na™  MOHNapuUHWHT MycbaT 3apagu
kounaiign). NaCl cyBgarn apyutmacu 3n1eKTPOAM3HUHTYMYMUIA TeHTnamacm
MOHAN KYPUHULLAA Kylugarnyda 6ynagu.

2Hp + 2c= \\"+ 2011-
2C1l-- 2c = C1,

INEKTPONN3
2Up + 2CL-emmmmmmeen > C\"+20\\-

CKN MONEKYNSp KypuHuLWAaa:

3N1EKTPOU3
2HAD + 2N aC l-mommmmmmmomeeee > HM+ C\*+ 2NaOH

YKygda cylonTupuaraH sputmanapaa aHoaga xaop 6unad 6upranukaa
CYB MO/IEKYNaNapuHUHI OKCUANaHUW M \ucobura Kucnopod \am axpanné
UMK MYMKUH:

2Hp-4e =02+4H

Katogpga k“aHgali moHnap K itapunagmn-10, aHoaa KaHgah noHnap
oKcupnaHagn? by caBofra aBob 6CPUT YYyH KUMCBMIA peakuusnap
1C3MMN peakumara KupuwyBYM MoOAfanapHWHT TabuaTtmla Ba KOH-
LCHTpayusacmra 60pnnk/mMruHm acra onanmk. buHob6apuH, Ty anek-
FTPONMTHUHTKATUOHNAPY EKK NOHNapn, 3NCKTPONUTHUHIaHWOHNapK
CKWU TMAPOKCUA-NOHNApPUAAH K,aiicm 6Mpn HUcHaTaH aKTUB 3KAHIUTUHK
oununw 3apyp. KaTMOHNAPHUHTAKTUBAUTUHW pyc onumu T.1. bekeTos
WrakaMg 3TraH mMeTannapHUHT 6Up-6UPUHU CMK™MB YnMK apuT K,aTopura
acocaH MyBO(UK, KenaguraH 31eKTPOKMMEBUIA KyUunaHUT K aTopura K,apab
aHUK MWW MYMKWH. By KaTOpHUW Ky3fiaH Keyupap aKaHMMW3, NOHNAPHUHT
KUMCBMIA aKTUBAUTU Teruwnm MeTannapHWUHI akTUBAW1M y3rapuwiu
[lyHannMura K;apama-K,apLin TOMOHTIa y3rapuimn n03uMm, feraH xynocara
Kenamus. YUyHOHYM By K"aTopaa Kanuin aTomnapu 3Hr akTuB 6ynca, akcuH4a
YHWHT MOHMIapU 3HT HOAKTUBAUP:
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K, Ca, Na, Mg, Al, Zn, Fe, Ni, Sn, Pb, H,, Cu, Hg, Ag, Pt, Au

KUMEBMWIA aKTUBANTYN Kamasaau

K', Cn2™ Na", Mg Al'+, Zn'", Fe™, Ni', Sn™ Pbl", H", Cu™",
Hg2™ Ag", P, Au-"

KUMEBWI aKTUBINUTK opTagun

by k,aTop WyHM KypcaTaguku, wapouTt 6up Xmn 6ynraHga cysiu
appn'mMwkppa katogsa Cu™ paH Au™ raya 6ynraH kaTtuoHnap K,onagw.
Mpkubunga K" gaH Pb™ ravya katumoHnap 6ynraH Tysnap 37eKTponu3
K MAMHTaHAa, WapouT 6up xun 6ynraHga, H" noHnapu katapunagw.
MofOMUKN, KUMEBWUI peakumsanap Te3NUTN peakumsara KUpULLYBYM
MOLJanapHUHT KOHUeHTpauuanapura \am 60rnnk~akaH, Bogopos NOoHNapwu
Kam OynraHga (HeldTpan my”uTaa) KatogAa 3N1eKTPOKUMEBUIA
KyuynaHuwnap k*atopuga BOLOPOALaH ON4MH XoinawraH 6ab3u MeTannap
N\am KaliTapuamwmym MyMKUH.

AManuii macananapHu eynwaa 6ab3aH 31eKTPONAU3HN aHUK;x,0n1ga
KaHpait max”~cynotnap \ocun O6YNUIWIWHW ONAWHAAH Te3 aliTub Gepuw
Tanab atunagun. byHpaii mak“cagga 7.1- xxagsa/lgaH honganaHuw MyMKUH.

7.1- >kagsan
OMCKTPONUTAAPMNLL CYHNMN 3pvpMaiapu.
SnekTponu! mMacynotnapu.
AnckIXmnal) Ancknxwmn3 Mil\cynwnapu

Nwkopnap, kucn()|»;unl KHCIJUjnuiap, M, w O, uyHkuK (XIKNT cyB
KHCJiojxvuiM kucn(yr.ulp 6unan akrms  napy”waHagu
MCi'iL'uiap (K, Na, Gi) uuurtysnapu

Kuncnopopacus kucnotanap Ba Kucno- Fl, ranoreHnap Ba 6owk”™nap
pogcus kuc/lotanap 6mnaH akTueB Me-
Ttannap (K, Na, Ca) HUHITy3napu

Kucnopogcus kucnotanap 6unad mac- MeTannap Ba ranorerwap,

cus me'lemnap (Cu, Hg, Ag, Pt, Au) unoHNap KOHUEHTpaLusacu KaT-
HUHT, WYHWHTAeKypTaya akTuB MeTan- ra 6ynraHga aca H, >amaxpa-
nap (Co, Ni, Cr, Sn) HuWHrTY3napn nagu

Kucnopognu kucnaoTTblap 6unaH nac- Metannap Ba kucnopog, A"
cus metannap (Cu, Fig, Ag, Pt, Au) wuoHNnap KOHUEeHTpayuscu Kat-
111, wyHWHTAeK >(hTaya akTUB MeTan- Ta 6ynraHga aca, F~\amaxpa-
nap (Co, Ni, Cr, Sn) HUHITYy3napu nagu
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')aickrponus aHr aktmue MmeTannap (K, Na, Ca, Mg, Al), 6ab3u
tiKiMn mctannmacnap (Clj, F,), wyHuHrgek mypakkab mogganap (NaOH,
KOH, KCHO,) onnwpga KeHr by/nnaHunagun. Metann 6yrOMAapHUHT
tMprunm HUKenb, XpoMm, K,anai, pyx, ONTUH Ba WYy Kabunap 6unaH
K»)ii)i:mul.a anekTponusgaH goiganabinnagu.

MeTannap cmpTura 3neKTponm3 nynu 6unaH \ocun K MIuHraH k*onna-
MiDiap KanuHanrun 6up xun, nyxrta 6ynumb, y3ok, Bak T Xu3amart K unagu;
(>yHgaH Tawk™apu, 6y ycyn 6unaH uctanraH wakngarv 6ytomMHu k“onnaw
MYMKWUH. AManunit 3N1eKTPOKUMEHUHT 6y TapMOpW ranbBaHOCTerns geiin-
nann. FanbBaHWK K™oniamnap Koppo3nanaHuw gaH cak/lawpgaH Tawk™apu
(Mi.uiH 6ytomnapra Ynpoiay TalWH;u KYpPUHULL BGaxLl 3tagu.

JNEeKTPOKUMEHNHT MO\MATK Xu\aTuaaH ranbBaHOCTernsra siK,uH
HUM GUp TapMopu ranbBaHonnacTuka geinnagn. by Typam xun 6ytom-
MpAaH aHWK, MeTana Hycxanap onmmanp. ManbBaHonnacTuka épgamuia
»)0CMaxoHa Knuiwenapuw, rpaMmmunacTuHkanap TaépnaHagmn, Typam xun
bylOMMap MeTannawtupunagn. dnekTponusfaH Kynuuank meta/TnapHn—
UWKopuii meTannap, MIIKopuii-ep Menwnapu, antoOMUHWUIA, NnaHTaHomnap
Ha 60MK,anapHM ONWLW YYYyH, TYHWHIACK 6ab3n MeTannapHu apanart-
ManapfaH To3anaw yyyH ol jnanaHunagm.

VI/I 606

METANJIMACNAP BA YNAPHUHI
YMYMWUKN XOCCAJTIAPA

8/1. MeTannmacnapHVHI yMyMuia Xxoccanapu. Bogo-
POLHVHI ONMHULLIN, XOccasiapu Ba nwiatunmmn. Cys

bapya KUMEBWIA anemeHTNap, ofaTaa, MetTannap Ba Metaanmacnap
KO MKKW KaTTa rpynnara 6ynuHagun. by knaccuukaumaga metannap
Xymnacura wyHpaik o;uii mo/lganap KUpUTUNAaAWKWU, ynap KOH[EH-
caTnaHraH \onatga, anpum atomnapra 6upmkmaraH Ba XuUCM \axmuga
)PKMH X"apakaT KunaguraH :)nekTpoHnap 6opnnrn 6unaH xapaktepnaHagu.
MeTaanapHUHT 3HTXapakrepan xoccacu—ynapHUT penkunanapaa KMA-
TUPYBYM cudaTnga MMTNPOK 3Ta 0NN XYCYCUATMAMP.

McTannmacnap >xymnacumra kyunu ndoganamranm Okcu;ulOHUM Xoc-
cara ara bynraH oaauii mo;lganap kvpagu. by knaccu(l)mkanua gespnu
TapTaAuM Knaccudukaumsa x mcobnaHagn, YyHKM y 6up K,aH4a KNUMEBUA
3leMeHTNapHK, WYy XyMaagaH BOAOPOAHM >'aMm, MHEPT rasfiapHu x;am y3
nyura onmangn.

Bopopog y3uaa vwkK opuin meTannap Ba ranoreHnap xoccanapuHu
My>Kaccamnangu. Bogopoj y3 aTOMWHWHI TallK,M KaBatuja, Xyaau
nink,0puii MeTannapHUHraToMnapu Kabu, 6urta snekTpoH Tyragu (yHga
\ammacu 6ynun6 gak,at 6UpruHa 3neKTpoH 60p), BOZOPOAHUHT 3NEKTPOH
KoH(Jurypaumsacu 15% yysuHWHraHa wy 6MpruHa aNeKTPOHWHW yK,0T-
ranuja NpoTOH Xpnatra aihnaHagu.
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Bogopoa, Xyanu ranoreHnap kabu, ofargarv wapouTia rascMMoH
MO;LLa; Y MKKM aTOMAnM Monekynanap \ocun K,unaau Ba 6y monekynanapga
YHUUT aromMaapu y3apo KoBaJieHT 6opnaHull 6unaH 6MpUKKaH; BOLOPOS
OKCU/MKOHYKM Xoccanap \am Hamo&H K™ nagu, sbHW BOAOPOJ aTOMM y3ura
MMa BUTTa 3N1EeKTPOH KylWMn6 onmb—paBpuii xaganga yaura aHr SK,MH
acn ras—renuHUHT 6apKapop 3NeKTPOH KOH(Urypaumsacura ara byna
QM. Bofopoa y3MHUHT MeTannap 6unaH \ocuna kKuaraH bupukmanapumga
N' Tapkn6nn aHuoH \onatmga 6ynmb, YHUHT BaneHTAUrN 1 ra TeHr,
yHUUr 6y 6upukmanapw rugpugnap feb artanagu: ynap y3fnapUHUHT
CrpyKTypanapu 6unaH Ba Tapkmbnapmjaru KMMeBmuii 6ornaHnl xapakrepu
Xu\aTupaH ranoreHnapra yxuwiiagn. Bogopogaa aHa WwWyHgah MKKUAaHWW
Xoccanapu mMaBXyLgaury yyyH yHU 6ab3aH \am 6MpuHuM, \am eTTUHYUK
rpynnara Kyunagu.

Acn rasnap — renuii, HeoH, aproH, KpUNTOH, KCeHOHNapra Kencak,
ynapHUHT 6ab3aH pacMuii )xu™atnaH dak™aT Gpu3nk xoccanapu 6enrmnapura
Kapab acn rasnapHu MeTanamacnap Xymnacura kuputunagu. NHepT rasnap,
TUNaBWin mMeTanamacnap kabu, abconoT HOAra SK,MH Xyfa nact Temne-
patypanapra K,afap y3napuHWHI ra3cMMoH \onatnapuHu cak”a6 k"onagy
(renunin abcontoT HoMra AKMH TemnepaTtypaja Cytok, \onatra ainanagm).

WHepT anemenTnap metannap 6unaH meTtannmacnap ypracugaru opa-
AVKNONaTHW arannaigun. Ynapga metanniMmacnuk xocciuiap (aiperai \onatwm,
nacT 9eKTp yTKasyBUYaHAMTK Ba X" oKa3onap) 6unam 6up katopga, metan-
MK XOCCanapuHUHT MaBXy;iurv ynapHuUHr MeTwwap 6unaH, metanaMmacnap
ypTacugarv opanuk 3femMeHTap 3KaHNUrnaaH gapak 6epagu. MacanaH,
nHepT ra;uiap (aiiHKjioni KpUTOH Ha KCeMOM)HUH1{rop Ba KUCIOPOANU
6npukmanapu Maunym. 11ly6\acus, aHa Ty GMpuKkMMlapga nHepT rasnap
XyAau mer;ulnap kabu Kaniapyinm xocc:MBpuHM HamMoOeH K,unagu.

KWMEBWIA 3nemMeTNapHUHT 03 KUCMUHMW TUNWK MeTanamacnap Taw-
KUN Knnagu: ynapHuUHr'coHn 22 ta. ¥Ynap 4.N.MeHpenees afemeHTnap
faBpuil XKaABMUMHUHT YUT TOMOHMUAArN OKMOpU KUCMUHKU 6BaHfg aTaau.
Ynap XagBanga yuybypuak 6yiinab xoinnawraH, yubypyak YyKK MCUHK
hTOp 6aHA 3TafuM. YHUHT acOCMHM 3ca 60p — acTaT umsnruja ETyBum
3NeMeHTNap arannangu.

MeTanamacnap yuyyH xapaktepnu 6ynraH ymymuii 6earmnapHu To-
nuw KMAKMH. Y nap 6up-6upugaH feapnn KeckuH hapk,K,unagun. Y napHuHr
6Mp KNCMKM CTaHfapT WwWapouTaa K aTTuK, x,onga 6ynagu. (B, C, Si, P, As,
S, Se, Te, J, At), 6owk,a K,ucmu rascumoH mogganapgup (N*, O° F,,
Clj), 6pom aca — cytok™lnK. MeTannMacnapHuHr paHrn >aMTypan-TymaH.
MeTannmacnapHUHI MKKWTaCcWU: yrnepoj Ba ONTUHIYTYPT Xyda K,afum
BaKTnapgaH 6epu mabnyMm, nekuH actat dakat 1940 linnga cyHbvuii inyn
6unaH \ocuUN KWUUHTaH.

MeTannmacnapHuUHI YMyMUWii Xoccanapu K imgarunapgaH néopar:

1 Bapya mMeTannmacnap /?-anemMeHTnap XymMmaacura kupagm (NekuH
\ap kaHpan /M-anemeHT \am meTannmac 6ynasepmaingm).

2. bapua meTannmacnap KaTra 3neKTpMaHOURNNK KniimaTnapura ara:
ynap 6olKa aneMeHTnap atomnapu 6unaH 6upuknb monekynanap xocun
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Kunnnwapmaa 6owk™a aneMeHTAaH y3napura 3SNeKTpoHAapHU TOPTMG 0NunT
yycycuaTtura ara. MeTtanimacnapHUHT HUCOMIA 3NeKTPMaHPUANNK KUIA-
marnapu 2,0 gaH 4,1 ra Kagap MHTepBafHW 3rannamngu; metannamacnap
yubypUYarMHUHT YYKKUCUHWU BGaHpf 3TraH 31eMeHT (hTOP YYyH HUCOWUNA
*NCKTPMaHMURNNK K \MiAMaTK 4,1 ra TeHT.

3. MeTannmacfnapHWHT OK;0p1 OKCUANapU KUCNoTa xoccacura ara.
Vjiapra MyBo(uK, KeflaguraH KucnotanapHuHr Kyduun IV rpynnagaH VIl
IpynHara “raH capu opTub 6opaau.

4. MeTannmacnapHWHr BOAOPOAIN BUpUKManapn ogaTharv LwapouT-
nn ra3cuMMoOH MoffanapgaH néopart.

5. MeTannmacnapHUHT y3apo X"0cun KUAraH 6mpukmanapmngarm KuMe-
nWii BornaHnLNap KoBaneHT 8kn Kyréam 6ornaHuwWw Typnapura Kupagu.
MeknH meTannmacnap 6unaH metannap opacuga \ocun 6ynraH 6mMpuk-
mManapfa aca TUNUK MOH 6OornaHuLL to3ara YK aau.

Bogopos atomu A4po Ba 6uUTTa 3nekTpoHfaH wubopaT. Bopopog
atomnapu mMaTefnsMacnapHMHr atomnapu 6unaH Mabfym fapaxagja
KyrénawraH KoBaneHT 6ornaHuuwap \ocun K,mna;m. By GupukmanapHuHr
Mab3unapuga (HAO, HC1 Ba \oka3onapga) BOAOPOJL a roMn nuHr \onatum
noHnawraH \onatra aKMH éynagu.

Bopopog apkuH \onga tTabnatga yypamaigmn, y acocaH KMéwfa Ba
KOWHOTAarun wngysnapga yypaign. Bab3am, y ByAKaH oTunAraHfga, Ty-
NUHTAEeK Kyayk/lapaaH 60owWwk,a raznap 6unaH éupra ymk;agu. Jimmo Bogo-
pos 6uprkmanap )onugaxyga Kyn Tapk~anraH. byHu wyHaaH \am KypuTt
MYMKWHKW, BOLOPOA OTUPANK Xu\aTuaH CyBHUHTTYKK,M3[aH 6up K,uc-
MUNWU TalWKua aTagn. bByHpaH Tawkapu, Bogopoa 6apya ycUMIMK Ba
\aliBOH mopapanapuaa 6ynagu, HeTb, TabMKil rasnap Ba KynrmHa MuHe-
pannap Tapkubura kupagu. YMymaH, cyB 6unaH \aBoHM \am Kywunb
\ucobnaraHga, 6yTyH ep KOGUrM MacCaCUHUHTTaXMWHaH 1%HW BOAOPOA
rawkun atagu. Bogopod onvHaguraH acocuii maH6a cys \ucobnaHagu.

Na6opaTopusga Bogopos ofataa, CYONTUPUATAH cynbgaT KucnoTa
KN XNOPUS KUCIOTAHW pyXra TabCup aTTUpPULW 6unaH ONuHagu:

Zn + HXS04=ZnS0 "+

CaHoaTfga BOJOPOA ONWT YYYH, acocaH Kyhupgaru ycynnapgaH
(Dolipa;aHMNaaK:

1. KoOHBEpPCUOH ycyn, aliHnK;ca, aMMuUaK CUHTe3 KMnnMTha ntnatuu
YUyH BOAOPOJA ONIMIIHUHT \aMMajaH Kyn paeMm 6yjnan ycynunaup. by
ycyn 6unaH uwnaHraHga 4yyrnaHraH Kymup KaBaTu opk™anu cyB 6yru
yrkasmnagu. AiiHn sak”aa yrnepog (11) okcug 6unaH ¥ogopog ap;uawmacu
\ocun 6ynagu, 6y apanawma cyB rasu geb atanagu; y rascuMoH K varu
cndatnga MwnaTuaAnWLn MyMKUH.

2. Temup 6yT ycynu BOAOPOA ONUTHUHT \aMMafiaH 3eKn ycynnapugaH
6ynm6, \o3np Kagumrugek a)*amumatu gonraH amac. by ycyn kMartuk,
KN3gupuaraH TeMup KUpUHANCK yCTUAaH CyB 6Yru yTKasunraHga remup
6unaH cyB OYTMHUWHT y3apo TabCUp 3TULINIA acoCnaHraH: >

3Fe + 4H,0;~ Pe,0,+ 4H,+ 35,3kkan V
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3. ONeKTPOKUMEBUIA ycyn. Ap30H 371eKTp aHepruacy 6op xoinapaa
CYyMMU 3NCKTP TOKM éppamupa Tapkmbuii kK ucmnapra napyanab, yHaH
Bogopog O/VHI nk rucoguii xm?"ataam mabKyn Unwnp. by yCynHuHr ag-3an-
NUTKW Tynjaku, onvHaguraH BoLOPOA Xyfja To3a 6ynagn. Hatuxaga yHu
apanaTmanapfaH To3anaw Y4yH Xyja mypakkab ac6o06-yckyHanapfaH
(Doiig;nauniura 3apypat Konmaian. ByHaaH Tawk™apy, SAP0 peakTopnapura
Kcpak 6ynaguraH opup cyBnu onmw \am \o3upru [3aK™pga CyBHU 3/1eKTpPO-
ANY KUANG onnHagu.

byryu gyHéga uwnatnnagurad BOLOPOAHUHT TaXxMuUunin 18% MuK,-
LOpY 3NeKTPOKUMEBUIA ycynaa ofnHaau.

4. KOKC rasvmm Ky4am COBUTULL YCy/IU. TOLWKYMUPHU \aBOCKU3 Xoida
900 — 1200"C rayva K™m3gupunraHia Kokc rasu feb atanaguraH apanawima
\ocu;| 6ynagm; 6y apanawMaHuHrTapkmonga 50—60% ra sk,MHU BOAOPOS
6ynagu; kMatTuk; \onatgaru yrnepof Kokcaup. Kokc rasugaH Bogopof
aXxpaTnb oNuMLW yYyH rasHu K,arrmk,coeutunagun. byHga sogopogaaH 60Lwk,a
rasfapHuWHr >;aMmmacu cylok, \onaTra ytagu Ba uiy Tapuda BogopognaH
axpaTtunagu.

5. MeTaHHM napyanawira acocnaHrad ycynnap. CyHrru sak"rnapjga
BOLOPOA ONMHaAMIaH MmaHba ypHMUAA MeTaH Kyn uwnatunagurad oynuné
Kongu. MeTaH Tabunii rasnap Ba He(hTHU KbailTa MW NaW HaTuxKacuga
\ocun 6ynaguraH rasnap Tapkmounga éynagu.

MeTaHgaH Bogopod onuMIMHUIH \ap Xun — MeTaHHU TepMUK
Hapyanalw, Mmetap! 6unaH cyBOYrMHW y3apo TabCuUp TrTUPULL, MeTaHra
yrnepog (IV) okcugHn ékm CON 6unaH cyBbyrngaH H6opaT apanawiMaHm
Tal,cup NTHpUW ycynnapH 6op

dun3snk xoccanapun. Nogopog (viaiviai u [emHepaTypaga paHrcus Ba
\npcuns ras 6ynn6, mmHyc 2404? gaH HacT rcmHcpatypaga, 6ocum ocTu-
fja paHrcus cyrk*nukka alblaHagu. by cyroK~TK, MuHyc 259,2"C pa
KMiiHaauraH 6ynn6, to 3 6yl7latunca, mmHyc 259,2"C ga cytoK W HaagUrax
TUHUWK KpucTannap \onngarn k“an vk, Bogopog ~ocun 6ynagu.

Bopgopog 6apya rasnap mumfga sHr eHrmaugup, y \asogaH kKapuii6
14,5 6apasap eHrun. bup nuTp Bogopo4 Hopman wapouTha aturm 0,09 r
Kenagu. Bogopog cyBia XXyfda kam apuiifn, ammo 6ab3n metannapga,
nannaguii, nnaTuHa Ba 60wk anapga Kyn MUKAOPAa spuiign. bup xaxm
nannaguii 900 \axxmya BOLOPOAHM y3nfaa aputa onagu.

KuméBnii xoccanapu. Bogopog aHT akTUB MeTannmacnap 6mnaH ysapo
TabCMp 3TraHga \am moHnm 6ornaHuwnap \ocnn Kuaman, Kyronm KoBadyeHT
6ornaHuwnap x;0cun KUNraHnaaH, Boopos atoMmm myc6ar 3apsanu UoH
\onatura 6atamMom yra onmaingu. bab3aH BOAOpPOA aTOMAapu ysura
3NeKTPOH GUPUKTUPUG 0NN6 MaHD i 3apagnm H* noHnapra annaHagm.
MaHthuin 3apagnm BoLOPOS MOHMW 3NEKTPOH KNaBaTUHUHITY3UAULWIN XY AM
WHEepT ra3 — refinit aTOMHWHT 3/IEKTPOH K"aBaTu TY3UAULWINTa yxiwanau.
Bogopos 3Hr akTuB 6ab3nm MeTannap (Kanuidi, HaTpuil, Kanbuuii Ba
6oiiiK,iuiap) 6unaH 6upmnkkaHga, aHa WwyHaak noHnap \onunpa 6ynagu.
ByHpah 6upukmanap MeTann rugpuanapu aeb atanagu.
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KWYKUHa TeWwmnKaaH YnK;aéTraH BOgOpoa OKuMmura EHn6 TypraH ryrypr
lyrnjica, Bogopog yT 0116 KeTagu Ba HypCu3 anabira 6unaH éHa 6ownaigm.
\"[MUréHnwmnaad \ocun bynaguraH ma)cynot cyBaup:

2H2+ 0,= 21,0 + 136,6 KKan

MKk \axxm Bogopog 6unaH 6up \axxm Kucnopog apanawimacu éHamn-
punaraHga, apanawMaHuUHT 6yTyH Maccacuga BogopoA 6unaH Kucnopog
Lapuinbé 6mp oHpga 6mpukagn Ba Kyunu noptnaw 6ynagun. LWy ca6a6nu,
byHpaii apanawma LanaupoL, ras ge6 atanagu.

Bopgopog tok“opu TemncpaTypaja KynruHa 6upukmauapgaH, xymna-
JaH, Kynuuauk MeTann okcupnapupaH KuWcnopogHu topTtub onmb, Me-
rafifiHM 3pKuH \onatra yTkasa onagu. Maca™'liH, KanTuk, K \M3gupunraH Mumuc
(1) okcup ycruaaH Boaopog yTkasunca, Kyihmgaru peakuus cogup bynagu:

CuO+H,= Cu+ H,0

BogopoAHuUHT 6upop Mopga 6unaH GUpuMkMwKN \am K anTapuanL
CKW rugporennanuil ac6 atanagu.

Bogopos amMmmMuak cuHTes K unutaa, Moroprapra Unukn unagurad
CUHTETUK EHUPU 0NN AA, ErNapHU TAPOTrCHNATAA SbHU CYOK,YCUMANK
MONNapuHW KaTTuK,, érnapra ainaHTmpuTga, CUMpTnapHu (MCTUA CHUPT
Ha 60w KanapHn) cUHTe3 Kunuinga Ba 60TK,a 6Mp KaH4a kapaéHnapja
Kynnab nwnatunagu.

Bab3u paHrnum meTannapHu ynapHUHT okeua uapugaH K;aintapné onuu
Ha aspocTaTfnapHu Tyngupuw ydyyH \am BOAOPOA wvwnatunagm. Mact
TCMMepaTypanapHu \ocun K nuw yyyH 6ab3aH Cylok, BogopoaaaH hoiiaa-
naHunagu.

CyB HjO eppga aHr Kyn Tapk™anraH moggagaup. Ep wapu 103acuHUHT
Kapuinb 3/4 k“mcmmHn cyB X;onnab Typaaun. Tosa cyB \ugcms, masacus,
TaHrcu3 TUHUKN CYR K MMKANp. Kynunnuk mogaanap COBUTUITAH capu,
YNapHUHT 3u4nnurn Tobopa opTmb 6opagu, 6ynapHuHr akcuya, 4"C gaH
touopy TemnepaTypaga X,am, nact TemncpaTtypaga \aMm CyBHUHT 3U4AUTK
Kamasagun. CYBHWMHI aHa Wy aHoMmanuacu karra alamuatra ara. LWy
aHomanua Tydainmn, Yykyp cyB \aB3anapu kuwga Tyburada mysnamaingm
Ba YHAa ?°aBT cakWHNG Konagum.

CyBHUHT 60wWKa 6up aHomManmacu \am Tabuar \aéruga kana ala-
MUATra ara: cys 6apya K*arruk, Ba CyloK, Mojganap opacuga nH' Kala
NCCUK MK cupumura ara bynraH mog;lagup. LNy ca6abnm cys kuwga
CCKUHAUK 6unaH coBuiigmn, €:fla aca CEKUHNUK 6BunaH ucuiign Ba Wy
Tapuk"a ep wapuga TemneparypaHun Taptnbra conub Typagu.

CYBHUHT OTUPAUK Tapknbu Kyiingarnya: 11,11% Bogopos Ba 88,89%
KucnopognaH mbopat. ByHaapy, CyBHWHT 3HT ogamii popmynacu HMO
6ynagn. CYBHUHI MONEKYNAP OrMpAuUrn cyB GYrMHUHE HOK,0pU
rcmuepatypagarn sumunurura K,apab.aHuk;laHraHga 18 ra TeHr 6ynun6
ynkNagn, 6y KMimMaTt CYBHMHT KMaliHaW HyKTacura sk~ MHnawraH capu
OYrMHUHT 3uunurn 6up 03 owaan Ba YHUHT Monekynap maccacu 18 gaH
can owwukpok, 6ynmub k"onagn. Monekynsp maccacu \am 3Hr ogaui
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thopmynw a kapab \ucobnaHraH kuiimatgaH 6upmMyH4Ya oWMK 6Yynnd ym-
Kanu, ana TynapHUHT \amMacu cylok, x~ongaru cysga, ogauin HAO mone-
Kynanapu 6unam 6up k" atopga, ynap 6unaH myBo3aHaTga TypraH 6up-
Myuda mypakkab monekynanap \am 6ynagu, feraH xynocara onmb kenagu:
byngav monekynanapHuMHrTapkméun (M,0 Y™ waknmgarn ymymuii gopmyna
6unan n(lk)gwwHanu, OALMIA MONCKYNanapHUNT LY Tapuk”a y3apo 6UpuKkuno,
MO;WalMHr KNMEBUI Tabua rMHM y3rapTupmaii, 6upMyHYa Mypakkabpod
Yyappadanap x“ocun Luaviu>"oamcacu MonekynanapHuHr accoumnnaHmw un
aciinnagun.

YMymaH aiTraHga, accouunaHuwra MofieKynanapHUHT Kyrénm
Kannuru cabab 6ynagu; monekynanap aHa wWyHAalk Kyt6nm GynraH-
AvKnapu Tydainnun, yanapuHUHT K,apama-X;apwm Kyronapu éunaH 6up-
6upura TopTuMnagmn Ba WYHWHI HaTuXKacmja MKKUW, y4 Ba YHAAH OPTUK,
MoneKynanap ysapo 6Mpuknb nnpukpok”~3appavanap \ocmn k™ nagu.

Tabunit cyB \eu K,a4oH T03a 6ynmangn, WYHUHTLEK KyayK,, OYoK,,
[Lapé Ba Kyn cyBmpa \amma Bak” apuraH mogganap éynagu. Typnau cyenapga
6y mMopjanapHUHI MUKLOPW Typauyagup, amMo, YMyMaH aiTraHga
ynapHuHr mukgopm 0,01% gan 0,05% raua 6ynagw.

OdeHrns cysmpga 4% raya Xx,ap Xun apuraH moppanap 6ynagu,
6ynapHUHT acoCUil KUCMUHW OW Ty3u Tawkun kunagu. OkKeaH cyBupaa
3,5%, feHrus cyBmpa aca, AeHru3ra KyiunaguraH gapénapHuHr kKam
CyB €KW cepcyB bynuwmnra K,apab typnam mukgopga — 0,5% paH 3,9%
raya (Ypra ep peHrusmpga — 3,9%, K'opa geHlmspga — 1,8%, Bontuk,
fgeHr nsnga — 0,5%) o1 Ty3m 6ynagu.

CyBHUWT KUMEKUI xoccanapu. FCynHUH!' MONCKynanapu uusgupuwra
Xyga ungamnun. 1000)"C paH tok™opu remHcparypaga cyij 6yru Bogopog
6unaH KMCNOpPOAra ccavnapniu gapaxaga guccounnaHa 6otnangu.

211/) = 211,+ O, - 136,8 kKan

by >apaéHpa WCCUKMIMK OTUATaAaHWAAH TemnepaTypaHUWHT
KyTapunuwu, Jle LWaTtenbe npuHumMnura MyBoukK,, MyB0O3aHaTHUW YHITa
CUMKUTUW KN Kepak 3gn. Ammo 2000"C ga \am guccoymnnaHunil gapaxacu
thakaTt 1,8% HuM Tawkun 3tagu. Temnepatypa HOOOC gaH nacTpok”Ka
Tylica, amanga MyBo3aHaT cyB \ocun 6yauiin ToMoHUTa Kapab 6yTyHnai
cumKkuniian, ogataarn \apopatga aca Bogopoa 6unaH KACNOPOAHUHT 3pKUH
Monekynanapu wy k"agap 03 \ocun 6ynaguku, XatTo ynapHu opaui
ycynnap épaamunja aHnkaab ynmangu.

CyB KM3gupuilLra yngamMmnu dynuiimra Kkapamai, peakumara xyga
Tes KnpuwaguraH moggagup. KynruHa metann Ba MeTanamac okcuanapm
cyB 6unaH 6upuknb, acoc Ba KucnoTanap ~ocun K nagu; 3HT aKTuWB
meTannap cyB 6uaaH ysapo Tabcupnawmnb, BOAOPOA aXxpaTnbd ymk apagm
Ba \0Kaso.

bab3n \onnapfa cysaa Tor XuHcnapu tapkmbéura Kupysdum mogaanap
apuraH 6ynagu. CyBpa TemMup, mMapraHey, asoT, Kucnopog, kapboHar
aHrmapua, BoAOpPOA cynbdua Ba 60wk a mogaanap apuraH éynca, 6yHaan
CYBHUW MWHepan cysnap geinvnagu. Tabuuin cysnap mympa sHr tosa cyB
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KOp, Kyn cyBnapu ?”ucobnaHagn. byHpaH Tawkapu, cyB Kynruma
KUMCBWUIA Mopapanap Tapkubuga \am yupaigu.

Bywngain cysnap KyinupgarunnapgaH néopart:

1. T'urpocKonuk cyB — 6yHpaali cyBiap KUMEBUIA moadanap to3acura
M6CcopobLUMOH Kyy X~ mucobura >KolnawraH 6ynagu. ByHpaih cyBnapHwu
MYKOTULL YYyH KaTTa 3Heprus Tanab »<;unuHmaigw.

2. KpuctannmsaymnmoH cyB — 6yHAaih cyB KUMEBMIA Moaganap
lapknbura sogopod 6ornaHnw \mcobura cTexMomeTpuk Hucbatnapga
XolinawraH 6ynagu. byHgain cyBHM axpatun6, yn’apmb ob6opuwl yuyH
.TyarnHa aHeprusa capdnaHagun. byHgan 6upnkmanapra CaSO” «2H"0,
MgSO, YH”0, SnSO, 3H”O, FeSO TH"O, CoSO +7H,O0,
rmiSOM ” YHMO mucon 6yna onagu.

3. KOHCTUTYUMOH cyB — KUMEBUIA mMoffanap 6mnaH xyga Kanwuk,
6ornaHraH. byHpall cyBnapHu axpaTuil yUYyH KaTTa aHeprus capdnaHagu
CKN KUMEBWI XXapaéHHW ByXyara Kentupuw Kepak. byHra CaCHCO?),,
Mg(HCO03), nap mucon 6yna onagu.

8.2. A30T rpynnayacu sficMcUTIapu. YMymuiA xoc-
caslapy. AMMMaK, a3oT OKCU;LWapu, MMTpaT KucnoTa
Ba YHUHI Ty3M1apy. AMMUaK Ba MMTpar Kucnota uinab
yLLapmLL

A30T rpynnavacu anemeHTnapura asot N, pochop P, muwbak As,
cypbma Sb Ba BMCMYT Bi kupagu. YnapgaH a3oT Ba ocdop aliHMK"ca
KauTta i"aMHHTra ara. Ynap aToMAapuHUHT Ty3unuw cxemacu 8.1 xafBanga
6cpunraH.

8.1->kapngan
A30T Ba (hocthop aTOMIAPUHMHE TY3UIULL CXeMacu

KuméBuiAi  ONEKTPOHJIAPHUHT 3HEPreTuK ANeKTpoH (opmynacu

6enrucu noroHInapga >oinaHuLwmn
N N 28 , 56 Is" 28 2 p'
P P 26, 86. 5é Is' 2s' 2 p" -V3p'

Op6uTannapaa 3N1eKTPOHNAPHUHT Xoinamuwu

25 2 p°

3s2 3p~n 3d«

45 i
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N kyr, (pocthop Ba 6y rpynnavagarn 60WK,a afnemMeHTnap aTomna-
pmmiii oxupru aHepreTuK rropoHacuga bewtagaH 3afnekTpoH 6op. ATom-
napnnTu MMCPT 3NEMEHTNAPU YUYH XOoC 6ap~apop xpnatra apulryHunya
Y4 ra afiCKrpoH eTuwmMaigu. by anemeHTAapHUHIaToMaapu eTuMaéTraH
y41n aNCKrpoHHU 6UPUKTUPaA oNnagun. Y napHUHraTomnapH belita afNekTpoH
6cpranan \am 6apk™apop \onatra >Tagu. L yHMHIy4yn a;l0T rpynnavacu
3neMeHTNapu yuyyH +5 ra TeHr mycbaT okcupnaHuw papaxacu, +3 la
TEHr MaH(UA OKCcMAnaHWwW gapaxacu, ymymuin gopmynacu
bynraH okcmpgnap, ymymuii gpopmynacu 6ynraH Bogopognm 6upuk-
mManap xapakTtepaumaup.

\% rpynna acocuii pynnavacu sfnemeHTnapu 6up-6mupura yxwawnmrm

6unaH 6up katoppa 6up-6upugaH dapk, kmnagu. UYyHoHum, a3or RHA
KypuHuwmngarn 6upmkMaHm 0COH \ocun KuaraH x;onga, YHuUHr R”O,
KypuHuwmngarn 6upukmacuHun dak,at 6unsocuta ilyn 6unaH onuw mym-
KUH. POCHOPHMHT HOKOPU OKCMAK 3ca hocclx)p EHAMpPKAraHga x,ocun ynagu.

By hapk Hy WwWyHAal TYLWYHTUPULL MYMKWH: hocop aToMmUaa OXMpPru
3HepreTMk noroHaga Oyw «¢opb6butannap 6op. LWy cababnm 3~ -
3NeKTPOHMap axpanuiun Ba ynapgaH 6upun 32-opbutanra yTuwn MyMKUH.
byHgali \onga dhocop aTOMUHUHT TaWK,M IHEPTeTUK NoroHacupa bewta
XydTnawmaraH 3n1eKTpOH G6ynagu, ynap Wyk oTuamwm €K sneKTpMaH-
huiAnurn ok opu 6ynraH safneMeHT, MacanaH, KUCA0POA TOMOHMTIA CUN-
Xnb, oKCug \ocun Knamwun MymkuH. J1 1ot atomunga 6yw opbutannap
AyK,. 2>4--3M1eKTPOHNAPHU aXpaTull YYyH YNapHWUHT GUPUHU YUUHUM
aHepreTuk norofiaia KyumpHwWw Kepak. BUpPoK,6yHUH! yUyyH KTTa aHeprug
cap(dnat ranab atunagm.

JloT Monekyfnacu WUKKWU atoMfaH TYWUHaH. YMyMUil opmynacu
N7, 1y {nnw (1k)pmynacu :N =N.

Tubnarga yuypatun. Jlor \aBoga 3pkuH \onga (\axm xwu\atmgad
TaXMUHaH 78%) yupalign. A30T TYHPOKAA 03pOK, MUK NtOpAa HMUTpaTnap
KypuHuwmnga 6ynagn. Y ok,cnn MmogLagapHUHITapKUOGUin Kucmuaup.

OnuHuwun. TexXHUK Mak cagnapfa vwnatunaguraH asoT KUcnopog
ONIMHaAMraH KypunmanapHuHrysuga x"asogaH axpaTunb onuHagmn. Cytok,
\aBo 6yrnatunraHga 6upuHYM 6ynmo6 asoT yunb unk agn (a30THUHT K,aiHaL
TemnepaTtypacu t—196*C, kucnopogHukmn aca — 183“C). Cod \ongaru
a30T YHUHT 6ab3n Ty3fapuHuW napyanaw nynu 6unaH onvHagm.

du3nkK xoccanapwn. A3oT paHrcms, \ugcus, \aBogaH 6up 03 eHrun

YHUWHT cyBfa 3pyBYaHANUTN Xy[a KaM (KUCNOPOAHUHT 3pyBYaHIN-
rmgaH x,am kam). A30T K"aTTvk, \onatga MOMEKYNAp KpUcTann naHxapa
\ocun Kunagu, WYHUHTYYYH YHUHT cylo'naHuW Ba K ailHaw Temnepa-
rypanapu nacr.

Kumésuin xoccanapu. Ogargaru wapouTha a3oT naccus mogga. byHra
cabab YHWHI monekynacuparu KUMEBUI GOrNaHUIWHUHT MyCTaxKam-
anlngup. KOK,0pn remnepaTtypanapga atomnap opacugalvn 6ornaHuwnap
Obywawmnb, a3oT peakuuara kupuwaguraH 6ynné k" onagu. MacanaH,
3NCKTp én TemnepaTypacuga a3oT KMcnopog 6unaH peakuyusra KUpuwagm:
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2000 “C
N~ + A 2NO - O

ATMochepaga MoOMakMangupok, mantuparu sNekTp paspsgnapw
[;rbcupmnaa x,amM XyAau WyHAan peakuyus coaup 6ynagum. A3oT Mabiym
TapouTnapha BOAOPOS GUNaH peakumusara KUpuwagu:

-3+ 1
N,+ 3H? 2NH,
aMmMunak

A30T lOKOpU TemnepaTypaga 6ab3u MeTannap 6unaH peakuusra
Kupuwagn, macanaH:

p - 2e-1
o 0+ 2 - 3
3 Mg + Nj -

cugarv BoLopoA atomaapumnn! metann alomnapu éunav ;umatnnun il ma\-
Cynotu feb K,apaw MyMkuun. byuaain 6upukm;nBl iuripn;uiap gc6 ar;uia;in.

Nwnatunuwmn. A3oT, acocan, aMMunaK CUHTE3 LuauwW yuyii, amMunak
'3ca HUTpAT KMcnoTa Ba Tapkmbupga a3o T 6ynagmraH 6owk™a mo/wanap
nrunaé yn™apuw ydyyH mwnatunagn. Cyok~asoT KUMEBMUIA XapaeHnapHu
yTKasuwaa uHept my\uT Apatuw Makcagnga mwnatnnagn. Cyrok~asoT
COBUTUWLU cUCTeManapuja x,am uwnatunagu.

Ammunak. Kumésnin popmynacu NHj.

H:N:H "
H H H H
3NeKTPOH opmynacu Tysunnw (1>opmynacu

Brvonorus kypcmpaH malxnymku, asoT oucunnap tapkubura kupagu,
ok~cunnapTyainm aca ycumanknap, \aiiBoHnap Ba UHCOH abloflapuaaru
my\um \aéTuii xapaéHnap amanra owapaun. Bupok,, \aliBoHnap
yeumnnknap \am (mngusnga atmoc())epa a3oTUHK y;uiaim upa onaguraH
asoTbakTepuHnap Oynaanran gykKkaknunapgaH TtaTk”apu) aTtmocdepa
a30TUHK 6eBocuTa 6ornain onmargn. Kynunamk ycumnuknap asarsm yfinnr
6upnkmanapugaH (HUTpaT KucnoTa Ty3napu, aMmMuaknau cys, aMMOHMWIA
TysnapuaaH), ?(aiiBoHnap aca yCUMAUK 03UKanapujaH y:Yaintupagu.

Y 30K BaT/lap faBoOMMAa YCUMANKNAPHUHT a30oTra a\Tuéxu tabuni
Uunnu cenutpacu (HaTpuii HUTPAT) TaWmnb KenTUpULW ynn 6unaH Kk oniad
KenuHan. LWy cababnm onumnap onguga atmocgepa a3oTUHM 60rNalHUHT
MK TUCOANIA XM\aTAaH 3HT Kynal yCynMHW TOMULW MyaMMOCK KYHZAAanaHr
6ynné Typapaum. AMMUAKHU a30T 6unaH BoAOpoOAfAaH CUHTE3 KUAWULL
WwyHga ycyn x~ucobnaHagm:
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N, + 3HN t; 2NH,+ Q

Naboputopnaga amMmumak aMMOHUIA Ty3napu Ba unlk;opnap apanat-
MacuMmn KY'lWupuw ynm 6unad onuHagn. KynnHuaby mak;cagia aMmMOoHUiA
xnopug NHACI Ba cyHampunraH ox;ak (OpTuk~4a MuUKZopAa OnvMHagwn)
ninatunagu. by mogganap axtunab apanawTtupunagmn, konbara connbé
Kuyllpunagn. AnMalwHUW peakuuacu cogup bynagu:

2NH,C1 + Ca(OH)2-> CaC\+ 2NH3T + 2H,0

Canoatfa aMMMaK CUHTE3 K,MAWULW YUYYH \ap xua tungarun k™-punma-
nappan oipganaHunagun, 6y Kypuamanap a3oT-Bo40poO/ apanawiMmacuHu
raiicpnaw y4yyH, annapat/flapMHUHT KOHCTPYKLUMWACK, KaTanmsatopnap-
HHHT TapKMOK, GOCUMHUHT KaTTa-KMYMKNUTUra Ba Wy kabunap xu\atu-
fLaH 6up-6upugaH dapk, kunagu.

3aBoffa aMMuaK CUHTE3 KW KypuamanapugaH 6MpUHUHT cxemacu
8.1-pacmpa KypcaTuaraH.

1\axm a3oT Ba 3\aXXM BOAOpPOALAH MbopaT apanawima Komnpeccop
(1) cppamun 6unaH 20—30 klMa 6ocum (6ab3u yypunmanapga 101 kMa
6ocumraya) cuk™mnagmn, apanaliMa rasnapHu Tosanawl yyyH MysxannaHraH
dbunbTppaH (6y GwunbTp cxemaja KypcaTuamaraH) yTray, uympa
KaTanusatop 6yaraH cMHTe3 KONoHHacu (2) ra 6opagm Ba by epaa
aMMUaKHWUHT CUHTe3 peakuusacu cogup 6ynagu. ByTyH cuctemaHu umuwra
TYWUpULW oNanAaH CUHTE3 KOOHHACUHUHT UYKU TOMOHU 31EKTP TOKU
époamupa 500—550 "C rava kmsgupunagu. by TemnepaTypa peakuus
BakTuMAa umktaguraH uMccuMkNmMkK \mcobula 6uppek 6ynnb Typagwu.
KaTtanusatop yctngaH ytnb lapknbupga 20% lava ammuak 6ynraH rasnap

8.1-paeM. AMMUMAK CUHTE3 LWL KYypuIMacumuur cxemacu: 1—
KOMMpeccop; 2— cuHTe3 KoollHacu; 3— COBUTKUY; 4— cenapaTop; 5— CyioK,
amMunaKk Aurrmy; 6— LMpKynsayumMoH Hacoc.
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counTkmny (3) ra Tywaamn. FascumoH ammuak ok opn 6ocum Tythainm
CYIObYLIKKa aliflaHafn; WyH4aH KelinH y peakuymara Kupuwmai, k*onran
atoT \ampga BogopoanaH cenapatop (4) ga axpatunagu. Cywk, aMmMumak
ccnapatopgaH nact 6ocumnun inurruy (5) ra Bak,T-Bak,Tm 6unaH ypkasunnoé
rypagu, cywk, ammuak y epgaH om6bopra >XyHatunagau. Peakuyudra
KMpuwMai k™oiraH rasnap ccnapatopfaH LMpKynauumoH Hacoc (6)
cpgamuia cypub onvHaamn Ba KMaiiTagaH cuctemara to6opunagu.

du3snk xoccanapn. AMMuak yTkmp \mgnu, paHrcu3s ras, \aBofgaH
ACAPNN MKKW MapTa eHruf, cyBaa Xyjda axwu spuiign. Opatgarn wapouT-
fa 6up x"axm cyBga 700 \axxm ammuak apuingu. bocum owupunraHga
aMmmMuak CylK,uKka alinaHagu. CylK, aMmMmmnak kKaTtta 6yrnaHuuw
nccuk™ nnrura ara, wy ca6ab yHu coBUTULL K puamanapuja vwnatunnagu.

KuméBuii xoccanapn. AMMUaK akTUB Mogaa. AMMUaK MWTUPOK 3Ta-
AuraH peakuuanap & asoTHWHI OKCUANAHULW fapaxacu ysrapubl éku
KOBaNeHT 60rnaHnWHUHT anox™mga Typyn \ocun 6ynnwmn 6unaH cogup
6ynagun.

AmMMuak cyEwa aputunraHpa ammuaknu cyes \ocun 6ynagu. By
XapaéHfa YHUHT MOICKYNnanapuHUHT 6up KMCMuU cyB bunaH peakumara
Kupuwagu.

AmMmMunakga \am, aMmmoHull mollllga \am a30THWUHI OKCUANaHWW
papaxacu — 3 ra TeHr. bupok, ammumak Monckynacumpa asoTHuw'
KOBaneHTNUrn 3 ra, aMMOHWUI MOHUAA 3Ca 4 ra TEHT.

AMMUAKHUHTacoCcuii KWUMEBMIA Xxoccanapu 8.2-xaaBanga KypcaTuarax.

8.2->kapfpan
AMMVaKHVHI acoCUii KMMEBUMIA xoccanapu

A30THWHI OKCMANaHuW gapaxacun  JLOHOp-akuenTop MexaHusMm 6y-
y3rapuwim 6unaH 6opaguraH peak- inya KosasneHT 6ornaHu \ocun

umsanap 6ynnwun 6unaH 6opaguraH peak-
uusnap
1.AM.MraK MycTa) Kam GUprKma I.AMMUaKk cyn 6unaH peakyusara

aMac, KusagumpraHpga nap4dasnaHagn: Knpuiwaan;
-Y+y 1 0 0

2NH3 N, +3H] I I
2.AMMMaK Kucnopogga éHaau I1:N: + A:N:I-1 .OH-
0 - 2

-3+1 0
ANH3+307t::2N2+6H20 H "

eKun

- N
2N - 6e--"N, NH3+Hp->NH/+OH -

0

02+4e--"20
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hti

3. KarajDi ;iTop (nnaTuHa 6unaH 2.AMMMUaK Kucnotanap 6unaH pe-
poaunii K(yrmmmacu) MATTMPOKMAaA  akumara Kupuwagu:

amMmMumak \amc) kmcnopogun 6unaH ok-

cn;uiai M6 asoT (11) okcupg \ocun NH"HCIi*"NKa

Kummau: aMMOHWIA xnopup,
-3 O +2-2
ANH3+502=4N0+6H,0 Kyn acocnun kucnotanap 6unax
aMMUaK UKKNU XU pcakumara Ku-
-3 +2 puwaaw;
N-5é N

NH3+ H,SO, -> N11, HSO,
0 ) -2 aMMOHHiIiI 1'map(X:ynbe|x1T
O, +46€->20 2NH3+ H,S0, >(NH)),SO0,

aMMOHWI cynbat

Nwnatnavwn, AMMMak HUTpaT KWCnoTa Ba a3oTnu yi urnap onuwaa
vwnatunagn. YHaaH K,uWwnok,xXyxxanuruja uiinatunagmuran aMmmumaknm cys
(aMmMunakHWHT cyBgarum apuTmacu) onuwpga, TM66METAA Ha KYHAANUK
TypMmyTuga \am ¢oiiganaHnnagn. AMmMmuak/w cyBHU 6ab3aH aMMOHWIA Tna-
pokcug, TypmyLiaa aca Hoewa;w I e \im aranagm. AMMUaknu cys
KyuCu3 UK OpUiA Xoccara ara, YyHKM aMMUaKHUHT cyn 6unaH y3apo Tab-
cupugan amMmoHuin N11/ nonnapun Kl rug|X)Kevg noiuiap ()11 \ocuu 6ynagu.

JIMmoHui lyijiapii. AMMoHKiA lysnapn rapkmbuga Kucnota KMOAauK,-
napu 6unaH 6MpMKKaH aMmmMoHuii nonnapu NII/6ynaguran mypakka6
Mo;uiajialvuip, macanaH:

N11,C1 (NH,),PO,
aMMOHUI xnopug amMoHUiA opTo([tocaTt

KyH acoc;lu KucnoTanap aMMOHWAHUHT HOPAOH Ty3fapuHM \aM X,0Cuf
KUAUW W MYMKWH:

(NH,),HPO,
aMMOHWUI rugpodocdart aMMOHMI gurugpodocdart
KM MKKWN aMalluHraH kM 6Mp anmawiraH aMMOHWUI
aMMOHWIA opTogoctaTt opTothocgart

OnvHUWKN. AMMOHUIA Ty3napu: 1) aMMUaKHUHT KUcioTanap bmnan
yT PO TabcupugaH Ba 2) amMunaknam cyB KucnoTanap 6unan neiTpanniawy
nynu 6unan onunagn. X,ap ukkana x;onga \am Kyn acocnu kucnoTanap
MYN OfIMHTaHfa HOPAOH Ty3nap \ocun 6ynagu.

dusnk xoccanapn. AMMOHUIA Ty3napUHWUHT \amMMacu, uwk opuii
MCTannapHUHT Ty3napu Kabu, cyBfa AXWn 3puingnraH KaTTuk, Kpuctann
Mo;Lumlapamp.

Kumcuii xoccanapn. AMMOHKIA Ty3napu 6apya rysnapra xoc yMyMui
xoccanapra, WYHWHIAeK y3ura xoc xoccanapra ?am ara.
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/. AMMOHWI Ty3napu Kyuynu anekTponuTnap 6yaub, cysparu
ypuTManapuja nounapra a>kpanagu:

nh™Mo”->nh;+ no~
2. KucnoTanap 6wian peakuusra Knpuwagu:
(NH,)jC03+ 2HC1 -> Np + CON+ 2NHP
2NH,C1 + H"SO, (NH,),SO, + 2HC1

3. bow/a Ty3nap 6unaH peakuusara Kupuwagn:

(NH,),SO,+ BaCl,-> BaSO,"+ 2N Hp
2NH/+ S0/-+ Ba2"+ 2Cl1"-> BaSO”i+ 2NH/ + 2C1

Ba2* + 50"2- -> BaSO,i

4. HOK;0pu y;apopaTAa napyanaHagu:
N11,0 ->NH” + HOT

CosutunraHga NH”Mna sogopog xnopug Ounan peakumuara Kupu-
waaun, npobupkamnHr cosykacsopnapuga NIIMCl \ocun 6ynagm.

5. Wuwopnap GunaH peakuusara Kupuagn:
NH,C1 + NaOH NaCl + NHAT + \\p

By peakumagaH aMMOHWIA Ty3napuHn aHuk/lawpga onganaHnnagu.
Peakuus 6opaguraH npobupka oraura cyB 6uniaH xynnaHraH KuMsun nak-
myc K,OFO3 TyTunca, nakmyc Kykapaau.

AMMOHWIA Ty3napuaaH sHT Myx,uMm aamusTra ara 6yaraHu aMMOHUA
cynbthat (NH,)2S0, anp, amMMOHMIA cynbdaT Xyga saxwu yput 6yn-
raHaurn yuyH, poaT Kyn Mukpopga TainépnaHagu. AMMOHWIA HUTpaT
NHANOj HUHT ax™amuaTh yHAaH \am katTa, Oy yrut \aBojaH Ba CyBfaH
ONnHagn. AMMOHWIA xnopug, 6ok aya ainTranga, Hoewagunn NHACI 6yék,-
ynnnkga, YmTra ryn 6ocuioaa, ranbBaHuUK 3ficMeHTNapAa, TYHUHTAeK
Kanali 6unaH KaBwapnawpga ntnatun™vun. llobiiuubuiiihhi' kaBTapnawga
KypcaTaguraH TabCuUpu YHUHT K,M3TaH Merajuiapi a rekkaHga ammuak
6unaH BOLOPOA XNopuAra axpanuTura acocnauraH. Bogopog xnopug
MeTann OKCUANapHu 3puTumb, MeTann CUPTUHM To3anahgu, Harmxajga
MeTan CUpTUra Kasllap AxXuw eHuwagm.

CyloK, aMMUaK Ba aMMOHWIA Ty:)BPUHUHT aMMUaKKa TyAuLraH apuT-
mManapu yrut cudatuga vwnatunagn. by yrutnapHuHr acocunini asan-
nuknapugaH 6vpu wykKn, ynap tTapkubuga ammuak KyH 6ynagm.

A30T okcugnapu. A3oT kKucnopog 6unaH 6MpuKnNG, 0N rn Xnn oKCug
\ocun k™nagn: Asot (1) okcmnpg N”O, asot (I1) okemp NO, asoT Kyw

okcnan NjO,, HATPUT aHTNapUg HuTpat aHrugpug N,0.. by
OKCUANapHW \aMmMacy HUTpaT KUCMOTajaH Ba YHUHT Ty3napugaH oniHULW U
MYMKWH.

A30T (I) okcug NNO, aMMOHMWIA HUTPATHUHT K M3AMPUANLLINAAH
\ocun 6ynagwn:
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NH,NO3=N 20 + 2H20

Nor (1) okeng 0“C Ba 3000 kMa 60ocMmAaa CYOK MKKa alifnaHaguraH
pamrcT, \uncms ras, cyBaa aH4a axwmu apuiigun: 6up \axm cysga O"Caa
1,3 \axm, 25"C pga aca 0,6 x,wkm N”O spuingu. CyBpga spuraHga cys
6unan \cy Kalwain 6upukma \ocun K \vamaingn. Y K msgupunraHga asoT Ba
KMCNopojra OCoH axpanub ketagu;

T p =2N,+ 81,6 KX

L yHUHT yuyH, a3oT (I) okemnpg éHuwra axwun épgam bepagun. YHra
ANAW'naHn6 TypraH 4vyn Tywupunca, Xyaau To3a Kucnopopfaruiex,
anannby4annb ketagu.

N30t (1) okcupg 6unaH Hadgac ONnraH KWWK OPpUK™ MU ce3mangurax
6ynu6 konagu, WYHWHT yuyyH asoT (l) okcup kucnopop 6unad
apanawTupunaraH x,onga, 6ab3aH, Xappo“nMkpa Hapko3 cudatmpga
nwnatunagn. Kyn mukgopga asot (1) okcupg Hadhac ynura Ketca, acab
cuctemMacura Tabcup 3TuM6, YyHU KAy3raTagu; WYHWHT YYyH YHra
ynanpysun feraH HOM G6epunraH.

A30T (I1) okcug NO. A30T 6unaH Kucnopoj ojargaru wapoutga
y3apo peakumsara kupuwmangun. AMMO Xyfha loK,0pu TemnepaTypagja,
MacanaH, X"aBofaH 3/IeKTP YYKyHfnapu 5‘kasunraHga, asoT KUcnopopg
6unaH 6esocuta 6upukn6, asot (I1) oKcuMag X,0cuUN KMAUTU MYMKWH.
L yHUHT y4YyH, MOMaK,anAupok bynraH BakTnapfa atmocgepaja asoT
(1) okenpg \amuTta \ocun 6ynub Typagm.

A30T 6unam kucnopo;|;laH as3oT (I1) okcmup \ocmn K™Mnuw xapaéHu
uaintap peakumsa 6ynub, 6yHaa xyaa KyH hcemkMimk worunagu:

<> 2NO - ISQ,7kXK

Nabopatopuaga asot (I1) okcug yHYa KOHLCHTpNaHmaraH HuTpart
KucnoTta 6unaH MUCHWHI y3apo TabcupupaH oifganaHm6 \ocun
KMnnHagn:

3Cn + 8HNO03= 3Cu(N03)2+ 2NO + 4H20

A3oT (I1) okcup cyrOKMMKKa alifaHu KM HUX,09TAa K,MAWH BynraH
paHrcus rasgup. Cytok,a3oT (I1) okcng —151,8"C Temnepatypaga k aiiHao,
— 163,7"C ga k™oTagn. Y cyBaa HM™oataa 03 apuiigun; 1x,akm cysga 0"C
pa aturun 0,07 Yaxm N O apuiign. Kumésunii xoccanapu xm\atngaH 6egapk,
OKCMAnap Katopura Kupagu, YyHKW cyB OunaH Xed uLaHpgail kucnoTta
\ocun k™ unmaingn.

A3zoT (I1) okcnp y3 KUCNOPOAMHU a30THUHT 60OLWK,a OKcuAnapura
KaparaHga aH4a K,uiinH 6epagu. Y HUHT 3HT XapaKTep/m Xoccacu WyHgaH
néopaTku, y Kucnopog 6unaH Kk msgupunmaraHga \am 0COH 6UpuKunoG,
KYHIUp TYCAM a3oT KyLW OKCKUA X,0cun K unagw.

Arap, aszoT (M) okcup 6unaH TYNAUPUATAH LUAUHLPHUHE Or3u
ounnca, UMANHAP Or3y éHMAA a30T Kyl OKcuAAaH M6opart fap)<;0n KyHrup
o6ynyT \ocun kunagu.

2NO + 07= 2NO2+ 112,97 kX
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A30T (IV) okcng NON — KyHrup Tycam 3ax,apam ras 6ynmb, yHUHC
y3ura xoc \ugun 6op. CyloKylWKKa OCOH alifiaHagun, HaTuxaga, K™Mspuw
cyto'wk \ocun 6ynagn (YHUHr K.alimawl Temnepatypacu 20,7"C ra TeHr),
Oy CYlOK MUK COBMUTUNTAMU[a CeKUH-acTa paHrMHuW iiyk;ota 6opagu Ba,
bin\oat, — 11,2"C pga my3nab, paHrcus kpucrtann x~ongarm maccara
alinaHagn. AKCWHYa, rasCMMOH a30T Kyl OKCWUA K M3gupuaca, YHUHT
paHrru To6opa TyK, 6yna 6opub, 140"C pa pedapnu K“opa Tycra Kupagu.
Temnepatypa KyTapuiraHga a3oT Kyl OKCUA PAHTUHWHT y3rapuwun éunax
6upra, 6YrHUHr 3nunury \am ysrapagu. lNact TemnepaTtypaga a3oT Kyl
OKCWUA BYTMHWHT 3UYANTU TaXMWHaH WKKuWnaHraH gopmyna N,0” ra
MyBO(MK Kenaau. TemnepaTypaHuHr KyTapuauwm 6unax asot Kyl oKcug
OYTMHUHT 3nunnrn kKamasgm sa 140“C pga NO™ ¢opmynacura aHuk,
MyBO(UK, Kenagun. Aemak, —11,2°C Ba yHAaH nacT TeMnepaTtypaja MaBxy[
bynaguraH paHrcus kpuctannap 6ytyHnail N,0 *monekynanapujaH noéopat
bynagn, WYHUHT yuyH Yy, a3oT (IV) okcug aeb atanmwin MyMKWH.

PaHrcus asot (IV) okcug K msgupunmwiy 6unaH CeKWH-acTa
anccoumnnaHunb, TyK, KYHrmp asoT Kyw okcug NO”N monekynanapuHm
\ocun k,mnagn; temnepatypa 140"C la ctkasu;n anga asoT (IV) okcupg
TamoMuna guccoumnnannb ketagn. L yHWHT yyyH — 11,2 naH 140"C rava
6ynraH Temnepatypaga \amma Bak,T NO, Ba MOJieKynanapHuHr
apanawmacu 6ynué, ynap 6up-6vpun 6unaH mysosaHatga rypagu:

NO” - 56,9 KXK
100% 100%
-11,2~Cpa 140 «C pa

Na6opatopus wapoutmnga NO”N KOHUEHTpPNAHraH HUTpaT KuMcaoTa
6MnaH MMUCHU y3apo TabCup 3TTUPKUO ONUHAAN:

Cn + 4HNO3= Cu(NO03)"+ 2NO~™M + 2U p
€KW KYProwmnH HUTpaT KpucTannapu K,u3gupunradga \ocun 6ynagu;
2Pb(NO,)*= 2PbO + + OMT

A3oT (IV) okcup cyB 6unaH y3apo Tabcup 3n mpunlaHga HUTpaT Ba
HUTPUT KUcnoTanap x,0cun ynagm;

+4 +5 +3
2NO2+ N*0= HNO3+ HNO"

Hutput kKnucnota Hu\osataa 6ek,apop 6ynmb, HATpaT KucnoTara, asot
(N) okcup Ba cyBfa gap\on axpanagu:

3HNO02= HNO3+ 2NO + H"O
Kwucnopog myn 6ynraHga tak,aT HUTpaT kucnota \ocun 6ynagm;

+4 0 432
4N02+2H,0 + 0,= 4HNO3
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Ai ap asoT Kyiii okcug (asot (IV) okcup vwk™opga aputuaca, HuTpaT
Ba HUTPM I KMUCNOTa TY3NapuHWUHT apanawmacu \ocun 6ynaau;

Np” +'2NaOH NaN03+ NaNO,+ H"O

Alioi (IV) OKCVOH/HI cyB Ba uwwk"opnap 6unan 6ynaguraH oK,0pu-
farn pcakumacu 6y moafa Monckynacmparn 6up aTom asoTUUUT OKCUJ-
nanuT Anpaxacu +5, UKKUHYNCUHUKN 3ca +3 3KaAHIUTUHW KypcaTaau.
Hlyimiir yuyii, asoT (IV) okcup, KynuHya, HUTPpUT \ampga HuTpaTt
KucnolanapHvWHr apanaw aHrngpuaun feb atanafn Ba YHUHT CTPYKTYp
(Dopmynacu Kk inpgarnya Kypcatunagu:

0. +V +111
- 0- N=O
0-n

HuTpuT kucnota HNO”. Arap Kanuinnm ékn HaTpuinam cenutpa K,u3gun-
punca, ynap y3 KUCIOPOAUHUHT BUP K,MCMUHU Wy”rOTUG, HUTPUT KMCNoTa
UNOj HuHrTYy3napura ainnaHagm. CenntpaHuHr axptuwmn \ocun 6yna-
CTraH KucnopogHu 6opnanguraH KyprowuwH WMWTUPOKMUAA OCOHPOK,
6ynagu:

KNO: + Pb™ KNO,+ PbO

HWTpUT KnucnoTta Ty3napu — UMTpUTAApP cyBAa SXWW '3puidguraH
(HATPWUT KUCNOTAHUHT KYMYTAW TYy3urumHa cyBga AXWwwu 3pumaign)
Kpucnubl Mo;lganapgmp. 1latpuit HMTpUT NaNO” \ap xmn 6yci<yiap nwnab
YnKNapuUTaa KYH MTNaTwTam.

HwuTtpat kucnora. loya imipar kucnora 3uuynHilm 1,50 r/cut™ Ba
Knaiiiiam rc.viHC|-)aiypacH S3,S"C 6yTaH paTcuu cyrok*ink, —42"C pga
KoTtunb, ruHmk KMictann maccara ainaHagun. \aBofa, KOHUEHTpAaHraH
XN0puUA Knucnora Kabum ,,Ty|'aign®, YyHKM HUTpaT Kucnota 6yru \aBogaru
HaM 6unaH KyTUnu6, malifa-manga TymaH TomymnapuHm \ocun kK nagu.

1 nTpaTt Kucnota cyB 6unaH \ap k"aHgail HUCc6aTAa apanawagn; YHUHT

68% nu sputmacy 120,5"C ga k"aiiHab, TapkubuHmn y3araptmaii \aiigal*agu.
3nunnrn 1,4 r/fcm” 6ynraH, coTunagmrad ogatgaru HUTPaT KACNOTAHUHT
Tapknbun xyaam wyHgan éynagun. Tapknbuga 96—98% HNOj 6ynunb, yHaa
a30T KyLl OKCUA 3puraHanrngaH Kusruw -k~ 1Pup Tycra KupraH KOHLeH-
TpnaHraH HUTPAT KMCMOTa TYTOBYM HUTPAT KMUCI0Ta HOMU BuAaH MabayMm.

HuTpaT Knucnota KUMEBUIA Xux aTaaH yH4Ya 6apk™apop amac. Y épyramk
TabCUp 3TraHfjaék, ceKMH-acTa cysra, kucnopop Ba asoT (IV) okcuara
axpanaau.

4HNO03=2H20 + 4N03+0,

TemnepaTypa K,aH4a H0K,0pM Ba KMCNOTa K,aH4a KyMn KOHWUEHTpaH-
raH 6ynca, axpanuw wWyHYa Te3 6opagm.

Onvunwn. JlabopaTopus WapouTuia HUTPAT KACN0Ta YHUHITy3napura
KOHHen’pnaHraH cynbdat KucnotTa TabCcup aTTUpPMG 0NnMHagn:

KNO3+ HA"SO,» HNO 3+ KHSO,
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Peakuua o\ncrta kusgumpunraHpga
cogup 6ynagn (Kyunm K;usgupuaraHga
HNO3napyanaHnb ketagn).
CaHoarfia HUTpaT Kucnota \o3mpru
BaK\T4a y4 Xun ycyn 6unaH onunagu:
1. CenunTtpafaH HUTpaT Kucnorta
onuwl. Hutpat kucnota onumwHuur XVIl
acp yptanapugaékdoigananunrad aHr
3CKW YCYnuW HaTpuUinu cenutpaHm 8.2-pacM. DnekTp &in

KOHLEeHTpnaHran cynbar kKucnorara MarHuT MavifioHu
Kywmnb K,m3gupuwgaH néopart:

NaN03+ N”50,= NaHSO"+ HNO”

KunsgupunraHga axpanub ymk,aguradH HATpaT Kucnota 6yku cyB bunaH
coBUTMNaauUraH inmpruura 6opagu, 6y epga aca cosmb, CytoK MKKa alina-
naan. Apanawima 3anpok, K usgupunca Ba cynbMaTt KMCNOTa OPTUK POK,
ONuHrabl 6ynca, peaknusa HaTuxacuga HOpAOH Ty3 \ocun 6ynagun. Arap
etapnm mMuk;lopga cenurpa ojmmi6, K.annKjioK, kusgupunca, Hopman
Ty3 >;ocun Bynafu:

2NaN03+ H"SO"= Na,SO”+ 2IINO,

Ammo 6yHAa HUTpaT KWcaoTa Kynpok, ucpod 6ynagun, UYyHKU y
axpal'nb6 ketagu. Ly cababaaH >kxapaéH 6MpUHYM TCHrNama 6unaH ngoga-
NaHraH peakuus 6yNMWUHN TabMUHNaiguran Tap3ga onmb 6opunagu.

XX acp 6ownapura K,agap, HUTpaT KUCNOTa ONIMMHUHT OKopuaa
TacBUpnaHraH ycynu caHoata KynnaHwunaguraH 6upgaH-6up ycyn aau.
[YyHpaH KelinH, aTMocdepa a30THUHT pukcaums kunuwra (6opnawra)
acocfiaHraH 6owk,a ycynnapu 6y ycyn ypHUHU 6atamMom 0ongu.

2. Eil meTogupaH oiiganaHn6, x"aBogaH HUTPAT KWUCI0Ta O/MLL.
CaHoaTga factnab Hopeermaga 1905 iimnpa ama;u'a owmpunran 6y ycyn
a3oT 6unaH KMCNOpPOAHUHTI6eBOCUTA BUPUKMLL peakLuacmra acocnaHagu.
By peakuus yuyH 3apyp 6ynraH 1oK,0pn TemnepaTypa caHoaTfa 3/1eKTp
élin épgamun 6unaH \ocun KunuHagu, )nekTp éin xypa ka! ra :)nekTp
TOK MaH6aura ynaHagu.

Arap aneKTp EWMHWHT iuianracu Kyu.;T '31eKTpOMarHu'! HuW' NKKuTa
Kyabu opacura xolinawraH 6ynca (8.2-pacm) 6y éin sccn AUCK TaKwW a
Knpagu, OYHUHI HaTuXacuja afaHraHuWHr K03acy Xyfga oprHb ketagu.
OvnameTpun 3 meTpra etaguraH 6y 0noBAUCK, yTra yngamnu 1MIMtnapgaH
KypunraH maxcyc nedga \ocmn kuamHagu, 6y neyga temnepatypa 3000—
3500*"C ra eTagu. MeYHUHT geBopnapuga xyaa Kyn kaHwnap 6ynagu, 6y
KaHannapgaH neura X,aBo x"aviganagn. \aBo 31eKTp EMHUHT anaHracu
6unaH TyK,Haw KenraHpga xyfa Ku3mb ketagu Ba yHAa 03pOK, MUKAopLa
asot (I1) okeug \ocun 6ynagw.

Tapknbupga 2—3% a3oT (I1) okcua 6ynraH Ba Tawk” apura UMk aétraH
raznap 1000—1100“C raua xyga Te3 COBUTMNAAMN, BYHUHT HaTuXacuaa,
\ocun 6ynraH asot (I1) OKCMAHWHT AHa a30T Ba KUCNOpOAra axpanuuw
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MMKoiMijriM ilVkojuvui. I'nuiapimm  apjuiaiiiMncii mii:i connTunuw Xapacnuna
a kyr (1) oKc'M/ua kucnopog Ounpukun6, a:loT Kyiii okcmala ainnaHagun. Auvi
KMmoKnui cymra torrupunagmn Ha 6yHga Hu rpar kucnota \ocun 6ynagu.
JIMMMakHWN oKcu;lnab HM rpat kucnoTa onvw. Camoarga aMmuaknu

okcManab n T par KucnoTara akfnaHTUpUIWIHKM uHXxcnucp-KHMciap U.N.An-
npcru Kauk!) TrraH.

V amMuaknu \aBo Kucnopogm 6unaH okcunnamuuw fa Katanamsatop—
Maarmma Typ MwnatTuwmMm Taknug aTau.

HuTpat Kucnota ONUWHUHTYMYMUIA )XapaéHUHM y4 60CK,mura 6ynut
MYMKWUW:

1) ammuaknum nnaTuHa Katanusatopu uwtupokuga NO Ta Kagap
oKcuanaunk

4NH,+ 502=4N0 + 6H p

2) NO nun )"aBo kucnopogu Tabcupuga NO” ra kagap okcumgnaw:
2NO + O ,= 2NO~
3) NO™ HM Myn KUCNOpofL MWTMPOKULA CyBra ITTUPULL:
4NQ02+2H20 + 02=4HNO,

CylontupunraH mMTpar KMcnoTa XpoMaun nynatgaH acanraH nagmurtap-
[a, KOHLEeHTpNaHraHu aca antoMMHUI MaNWLa cak™aHaW Ha Tawunagu.
YHUHT 03pOK, MUKLOPY WIKLWA nANTNapaa cak/TaHajw.

KuméBnii xoccanapn. HuTpart Kucnara sHr Ky4am OKCUAN0BYUNapaaH
6upungup.

HuT B KHCJiorivia OKCwuiaiii XCX:CMBpUHUHTB6Ynninnla cabab, 6y kuc-
nota MonckynanapuHuH!' 6ek,apopnuln Ba 6y MONCKynaja toK,0py OKCuf-
naHnT \om:rtn;wnlasoTéoynTHAMInAMp. HUTPAT KMcnoTa B6OWK T MoaganapHu
OKCU;1R6, y3n GUPUH-KETUH Kyiingarn bupnkmanapraya K,atapunagu.

+V + 1V +111 +11 +1 (@] -111
HNO, DNO,2 HN/@AANO/I\N?\'AN/\(& + NH.

HuTpaT KACNOTaHMHT K aTapunn gapaxacu YHUHT KOHLEeHTpauusacu
\am, K"ailTapyBUMHUHI akTuBnurura \am 6ornuk,. Kucnorta Hak,agap
cylonTupuaraH bynca, y wy kagap Kyuynu kaintapunagu. KoHueHTpaaHrau
HUTpaT KucnoTa x"amma Bak;T NO” rama kantapunagn. CyrontTupunrat
HUTpaT KucnoTa, ofataa, NO raya ékn aH4ya akTuMB MeTannap, macanaH
TCMUpP, PYX, MarHuin tabvcup 3TraHpga asoT (1) okcuag N2O rava
K aiiTapunaan. Arap KucnoTa Xyfga cyrontupunrad éynca, 6y KWCcnoTaHUHT
KanTapuanwmnga x;ocun 6ynaguradH acocuin ma\cynoTt ammuak 6ynumé, y
OpTUKYa Kucnota 6munaH 6upnkn6, ammoHuin Tysm NHANOj Hu \ocun
Knnagu.

CylONTMpUAraH HATPAT KMCNoTa KMCNoTanapHUHT 6apya xoccanapuHu
HaMOEH Kunagun. Y Kyunum kucnotanap Katopura kupagu. Cysgaru sputma-
napfa guccoumnaHagu;

HNo .= HMNO.-
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Mcecnkymk Tascupuja Ba épypaa KMCMaH napyanaHanu:
4HNG3=4N02+2H20 + 02

LLIYHWHT y4YyH Y COBYK XOlifa Ba K OpoHpMaa cak™aHaau.

HuTtpat kucnota metannap 6mnaH y3apo TabcupnawraHja, ogaTaa,
BOAOPOSA aX'pannb unk,maiigun: y okcmananuno, cys Yocun k™Mnagu. Kucnota
3ca KOHUEeHTpaumacura Ba MeTanNHUHT aKTMBAUTMra K,apab \ap xwun
6upnkmanap \ocun 6ynagu.

Kyingarn cxemaga KOHUEHTpayusacu )Y'ap xun 6ynradH HATpaT KMUCno-
TAHWUHT aKTUBAUTK Typnuya 6ynraH metannap 6unaH ysapo Tabcupu Ba
YHUHT K aiTapuauw ma?(cynotnapu KypcaTuiaraH:

Mwucon TapMkKacuja KOHUEHTPAaHraH Ba CYONTUPUAraH HUTpar Kuc-
nota Kymyw 6unaH KaHgal peakumsara KUpUWUHKU KYypno6 Ynk amms.
Cxemara MyBO(UK,, KOHLLEHTPAaHraH HUTPaT KUCoTa opup meTtannap
6unaH peakumara kmpuwraHmga NO ~ra kagap K" aliTapunuwun Kepak;
6yHfaH Tawk™apu, H*O Ba AgNOj x"ocun bynagu:
+5 +1 +4
Ag + HNO3(koHU)  AgNOj+ NO2+ H20

CyrwnTupuaraH HUTpaT Kucnota Kymyw (opup meTann) 6unaH ysapo
Tabcup aTTupunraHga N O ra kagap KarWTapunagu Ba cyB \ampja Ty3
AgNOj \ocun 6ynagu:

(0} +5 +1 +2
3Ag + 4HNO3(cyton) = 3AgN03+ NO + 2H”0

LLyHn Ha3zapfaTyTUIL KepakKKKW, KOHLEeHTpNaHraH HUTpaT Kucnara
ofjatfarv Temnepatypaja antoMWHUIA, XpOM Ba TeMup 6unaH peakuyusara
Knpuwmaingun. Y 6y metannapHu naccms \onra yTkasagu.

HuTtpat kucnota Pt, Rh, Ir, Ta, Au 6unaH peakumara Kupuwmaingn.
MnaTuHa 6unaH ONTWH ,,3ap CYBU“ fa — 3puingu.

1 ?7NaKM HUTPAT K1cnota 6unad 3 T axm x0pug KnucnoTagaH néopar
apanawima 3ap cyBu feb atanaau. 3ap cyBu HUTpaT KucnoTtaga apumai-
auraH 6ab3n meTannapHu, XXymnagaH ,MeTannap Woxu“, AbHU ONTUHHK
\am apuTagu. 3ap CyBUHUHT 6yHAalh TabCcup aTUWKUTa cabab WyKn, HUTpaT
KUcnoTa XA0puA KMCnoTaHn oKcuanab, apKuH xaop axpatné vuk apagu
Ba HUTpo3mn xnopug NOCL \ocun 6ynagu:
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+5 +3
HNO3+ 3HC1= CI2+ 2H20 + NOCI

MUTpPO3NUN XNOPUA peakUUSHHHT opanuk, ma\cynotun 6ynub, asot
(1) okcnp Ba xnopra axpanagu;

2NOC1 = 2NO + Clj

Jxpann6 uyumkaguraH xnaop Metannap 6wunaH 6upukn6, metann
xnopugnap \ocun K,unagu, WYHWHTYYYH MeTannap 3ap cyBuaa aputun-
ramja HUTpaT KucnoTta Ty3napu \ocun 6ynmaii, xnopug KucnoTa Tysnapu
\()cun 6ynagu:

An + 3HC1 + HblO3= AUCI: + NO + Mp

HuTpaT KucnoTa Kynuunuk MmenTamacnap 6mnaH peakyusara Kupum-
TN6, ynapHu Ternwam kucnoTanapra Kkagap okcmgnaingn. Macanau;
(0] +6
S+ 2HNO03=H 250 ,+ 2NO
0] +5
3P + 5HNOg+ 2H30 = 3HgP O+ 5NO

'Mwnatunmwmn. HutpaTt KMcnota —acocuii KUME CaHOATUHUWHT 3HT
My\nmM Max”~cynotnapupaH 6upuanp. Y HUHT Kyn MUKMOPU a3oTin ypuT-
nap, NopT/aOBYM Mogganap, jopu-gapMmoHnap, 6y&k ke, HnacTmaccanap,
CYHBbUI Tona Ba 6owk™a maTcpuannap Taiépnamn a cap(l)naHagn. TyToBYK
HUTpaT KuUCcnoTa paketa TCXxHWKacmga pakcra éK,MnlMcuHU OKCUANOBYM
cupalvpga nluiarwn;ou.

Jmp acocnm HUTpar KucnoTta <|)akaT ypTa Tys3nap \ocun kunagw,
ynap HuTparnap Achinnagu. by ry:uiap kucnotaHu Mcrajuiapia, ynapHUHT
okcupanapula Ba rugpokcumpnapura tabcup atrupunranga \ocun oéynagu.
HaTpuii, K;uin, aMMOHWIA Ba IONIbLMWIA HATPATAApPU CenUTpLLlap aeiinnagm:
NaN Q3 - HaTpuiinum cenntpa, KNO3- kanuinnu cenutpa, NHANOj -
aMMoHunAm cenutpa, Ca(N03)2 - kanbumiinu cenutpa. CenutpanapgaH
acocaH asoTny MuHepan yputnap cudatmaa ponganaHunagn. byHpgaH
Tawkapn, KNO3k,0opa nopox (75% KNO3, 15% C Ba 10% S apanawimachu)
Tanépnaw yyyH nwnatunagn. NH4ANOS3 antoMUHNIA KYKYHW Ba KyMUpAaH
NOpPTNOBYM MOALa — aMMOHan TalnépnaHagu.

HuTpaT KMCNOTAHUHITY3Mapu “u3gupunraHja napyanaHagm, 6yHaa
KaHpa maxcynotnap \ocun 6ynmwu Ty3 \OCUA K,MNYyBYM METaNIHUHT
CTaHAapT 3/1eKTPOA NoTeHLMannap K"atopuga xxoiinawrad ypHura 6opnvk,:

Mg faH vanga

> Me+NO"+Oj
Mg-Cu
MeNO,
Cw faH yHrga
Me + NOj+Qj
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AL cwngnpT 3eKTPOS KyunaHuwnap katopuga Mg gaH vanpok”a
A«>iiji.mirnn MeTannapHUHITY3napu napyanaHraHja HuTpuanap éunat
kucnopog \ocun kunaan; Mg gaH Cu raya 6ynraH MeTannapHUHITy3napu
[[.]|>4;I0 imaHpa meTtann okcuaun, NO” Ba kucnopog \ocun kunagu; Cu
M’ i.iMJi, NO, Ba kucnopog \ocun Kunagu. 1 M3gnmpuntnga HapyanaHuilm
(K'PMONN3) —HUTPAT KUCAOTA TY3NapUHUHT My\MUM Xoccacugup.

1lm rpaT KMcnoTa Ty3NapuHUHT KYyNUYUAUTU CyHAa 3puingu.

oKcuanapu, ocgart KucnoTa Tysnapw.
docat Kucnara muab uikapuil. Muvepan yrutiap

dochopHuUHrep nyctnorngaln ymymuii muk™opu (),()S% Hu Tawkun
magn. ®ocop Tabmnatga ¢;Xk,.at bupnkmw kg \onnga yypa(lngu: ynapgaH
YH1 my\umun Kanbuuii ocat —anaTtuT MUHepanuanmp. JINaTUTHUHT
Xyfa Kyn Typnapu Mabnym, ynapgaH aHr kyn raph;ajn ann (|)Topanatut
3Ca,/PON)2-CaFj. YykuHan tor xnHcnapn — (Joc(JopWinap anarnTnuHr
rypnapugaH Tapkmb6ToHraH. ®oc(H)p oucmn mon;kanap rapknémgarn rypam
xun 6upukmanap \onmga 6ynagn. Mum Tyk,umanapuga (J)oc(JopnunidT
muk™gopn 0,38%, myckynnapga — 0,27% 6ynagu.

[yHéna anaTUTNapHUHT 3HT 60i KaTnamnapu Kona apum oponuja,
XonnawraH. ®ochoputnap Ypan, Bonra 6yiin, Cubup, K~osorucrton,
JcToHNSA, benopyccua Ba 60LWK;a XoMnapga KeHrTapk,a;n'aH. lWumonuni
N(}pvkaga, Cypusa sa AMepukaga hocpopuTnapHUHT KaTTa KoH1apu 6op.

dochop ycuMAMKNapHUKI X" aétuga Xyga My\um OynraHu yudyH
lynpokga etapan Mukaopgaa gocgop 6upnkManapu 4oMmo dynuwin 3apyp.

dusmnk xoccanapun. dochop anemeHTMAa MeTanMac xoccanapu asorra
HucbaTaH KaM 3KaHAUIM YHUHTOAANA MOAAanapy xoccanapmaa KypuHagu.
MacanaH, poctop azotgaH apk, Kuamb, 6up Heva annoTPOMNMUK LWaKN
y3rapuwnap \ocun k™mnagu: ok, gocdop, K,u3mn pochop Ba 601Ink,anap.

OK hocthop —paHrcums Ba xyaa sa\apnun mogga. ®ocdop 6yrnapuHu
KOHfeHcaTnaw 6unaH onuHagu. Cysfa apumaingum, NCKUH yrnepog
cynbuaaa axwmu apuingn. Y3ok, sakr o\ucta kusgupuntanga ok(})ocgop
Kn3un ¢ocgopra annaHagm.

Kalsun pochop — KM3NUA-KYHTUp panrnm KykyH, 3a\apam amac. Cys-
fja Ba yrnepoj cynbuapa spumaiign. Kmumsmn (L)oc(l)op 6up Heuya
;MMIOTPONKMK LWaKA y3rapuiiiap aplikunMacugad noopatam! n annk aHrax,
ynap 6up-6upngaH paHru (Tyk, KuanngaH ryHaua paHrraya) sa 6owk™a
6ab3n xoccanapu 6unaH gapk K.mnagn. Knsmn gpocthopnmHr xoccanapm
Kyn Xu\aTgaH YHUHTONWHMWLW WapouTnapura 6orauk,.

Kopa hochop —TaWw KK KypuHMWKMAAH rpagutra yxwanau, ywnab
KypunraHga érnupek Tywonagu, fApum yTkasruy xoccanapum 6op. Ok,
(hochopHM XKyfa KaTtTa 60CMM OoCTMAa Y30K BakT kusgumpuw (200"C Ba
1200 MTMa fa) opkanu ofiMHAaAMN.

Kn3unn Ba kopa (hocthop KaTTM K Kusgmpunravga \anganagm.
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Tabuunin hochop 6MTTa Bapk apop nsoTon
P naH Tapku6 Tonran. CyHbuii paguoakTus

nsotonu P (Apum emwupununw gaspu 14,3
KYH) KeHr Kynamfja utnatunagu.
doc(])opHMHrannarponmnK LWak/ ysrapumi-
NapUHWHT Xoccanapu ynapumur Ty3unuiu
6unaH TyWwyHTMpunagmn. OK, hcxX'hOopbIMHT Ty3K-

L) NN WK aHYa Mydaccan >praHunran. Y Monekynsap
KpucTann naHXxapara ara. YMWUHT mofiekynanapu TypTt aomam (P4—
Tc'rpaocdop) Ba y4 K mppanu MyHTasaMm nupamupga waknuga éynagu:

dochopHMHI\ap Kaicu aToMnM NupamMupaHWHT yynapugan upuga
6ynun6, 60oWwK,a yuyta aToM 6mnaH yuta 5- 6opnaHuw opk ann 6opnaHraH.
Monekynap naHXxapanu 6apya Moffanap Kabwu ok, gochop \am ocoil
CylOK/lHaau Ba yuyBYaH bynafgun. Y opraHuk aputysuunapga hxuih apuitgu.

Ok, hocpoppaH apk, K,uamb, K,M3Mn Ba K,0pa ¢ochop atomnau
Kpuctann naHvxapanu 6ynagn. LWy ca6abnu ynap pedpnu 6Hapua
apuTyBUMNapga apumangmn, ydysyaH, 3a\apnu amac.

KnméBunin xoccanapu. Kumésuii xoccanapu xun\atmgaHn ok, gocgop
Knsun ¢gocoppaH katTta gapk, K™mnagn. MacagaH, ok, pocgop \aBoga
OCOH OKCcMAnaHagw Ba y3-y3upgaH anaHragaHu6 ketagu, wy cababnu y
cyB ocTufga cak™aHagu. K™sun doc(})op \aBoga anampanamnb ketmaiigu,
nckuu 240*C paH ok opu gapaxaga kusgupunlanga anaHranaHagu. Ok,
thoc(Dop okcupnam! aHnpa K opoHpuaa TyblKUMLLIANW — anaHranaHagm.

doc(])op cyk>Kk Ha 3puraH \onatga, wyHuHrgek, 8()()"C gaH nact
TCMHcpaiypjuiarn 6yrnapuga P* monckynanapugaH néopar 6ynuwu,. 800*C
Oam K)K,opn gapaxaga k,um3gupun! anga MOJicKyjuuiap guccounnaHagn:
PA=21%. Pj monckynanap 2()(FO'C gaH tok™opu TCMHCpyrypaga atomnapra
axpwuwn: PA=2P, ®octhop atomnapu PA, P* monckynanap Ba nonmmep
Mo;wWwanap \ocun K,uamb 6upnawnwin MyMKUH.

dochop Kynuumnuk oppuii mopfanap — KUCNopon, ranoreHnap
ONTUHIYTypT Ba 6ab3n MeTannap 6unaH 6upunkagun, 6yHaa OKCUAMN0BYNNNK
Ba KaliTapyBUYMAMK XO0ccanapuHu HamoéH Kunagu. MacanaH:

2P + 3S = P2S3 2P + 3Ca = Ca"P~
(0] +3 (0] +2
P- 3=P Ca- 2e=_Ca
O -2 o] -3
S+2e = S P+3e = P

by peakuusanap k;usun gocgopra KaparaHga ok, hocgop 6unaH ocoH
6opaau.

dochopHuHT meTannap 6munad \ocun KunraH 6upukmanapu ¢oc-
unnap geinnaaun: ynap cyB TabCcupuaa 0COH napyanaHm6, hocthuH PHj
— capumMcok,\uau KenaguraH xyja 3a>"apam MogaaHu \ocun kK unagu:

CasP™+ 6HAO = 3Ca(OH)2+ 2PHaT
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Nil, kaun pochum \am xyga Kyuynum kumcnotanapHu 6MpuKTMpun6
o'imii pcnkumanapura Kupuwagmu.

PH3+ HJ = PH.J

OnunHWwK Ba nwnatuanwn. docthop anatutnap ékn pocpoputnapgan
o'mtaan. BYHWHT yuyyH ynap Kymup (KOKC) Ba Kym 6unam apanal-
Tpunagwn Ba anekTp neyga 1500"C ga kK nsgupunagu:

+5 0 0 +2
3Ca,(PO"),+ OC + 6Si0,= 6CaSiO,+ P+ HOCO

by peakuusga hoctop 6yrnapu Kylk yawagn Ba CyBAM AuUrrmyga
iym6 K“onmHagu.

Knsun cochop ryrypt uwnab yuk,apuwiga mwnatunagn. Kusun
(K)C(J)op, cypbma OWN) cynbthug, Temup cypurun (Keapu, apanawiraH Tabuumi
rcmup (I11) okenp) Ba ennmpaH apanawmatanépnaHagu, 6y apanawma
rYyrypT KYTUCMHWHTEH cupTnapura cyptunagu. F'yrypT Kkannaru, acocaH,
6cprann Tysu, maigananram wWuTta, ONTUHTYTYpPT Ba €NMMAaH Tapkub
toHram 6ynagun. Fyrypt Kwinarw lyiyp'r KyIMculmMt'émM cUpTUra hiiik,uuui-
ranga K,usun ochop anaHranaHagu.

dochop ryrypt nwnab ymkaputgaTtla 3mac, 6anku \apbunin mwga
\am nwnatunagn. ®ochop émranga k™Mok, oK, Tyiyli \ocun 6ynagu, 1y
cababpgaH, ,/myTyum napga“ \ocvn K,MAWW Yydyn My/kannauwram
apTunnepusa cmapsagnapu, aBnabombanap Ba 6ou'k,anap ok,hocgop 6unaH
ryngupunagu. ® ochOpHUHT KyNnruHa MUKLOPU TYpan ochopan opraHnk
6upukmanap uwnab uuk™apuw yuyH KeTagu. bynap xywmnacura
\awapoTnapHu KMpuW yuyH nwnatunagnrad qolijanu socmtanap Kupagm.

Ok, hochop KyH uMwnatunmangu. YHpaH, ogataa, TyTyH napganap
\ocun kunnwpa opganaHunagn. K,opa gochop Xyga KampaaH-Kam
\onnapga nwnatunagu.

dochopHMHI BOAOpOL 6unaH Ba ranorcHaap 6unaH >“ocwl KWaraH
bupukmvanapn. ®octop rogopog 6unali P M Iascumo!iwpopos pochus,
2 - cywkgugpochuH \ocmun kunagu.

azcumoH Bogopog hochug, 6owkava altraHaa, pochmH PH,. By
mogaa ok pochopHn KOH sputmacura Kyuto kaltaTuT Wynm 6unax
éKn, ocoHporu, Kanbuuii gochpuma Ca"PN ra xnopupa Kucnora rabcup
*ATUPULW BUNaH ONNHAAM:

CasP,+ 6HC1= 3CaC12+ 2PWU,

lascumoH Bogopos ocwmp caccuk, CapuMcOK, \Mamn Kenagurad
paHrcus rasbynmb, Hux ostga 3a\apamgup. Peakunsa gasomuga ra3scMMoH
Bogopofg pochupg bunaH bupranukga, 6avsaH, cytok, sogopos (dochpug,
\am \ocun 6ynagwu, cywk, Bogopos hocthuaHnHr 6yru \aBoga y3-ysngaH
anaHranaHn6 ketagu. Bopgopog dochug \ocmn Kuanwpga YHUHT
a.namnuuwwng KeTuwy PAHN MW TUPOK 3TULWLKNAAHAMP.

Bopgopoa hocthma éHraHga aHrugpug 6unad cys \ocun éynagu;

2PH3+40,=
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Boa(don dochug, xyaam ammumak Kabwu, ranoreHug kucnotanap
6bunan 6upukagmn; ranoreHng kucnotanap 6umnaH 6upukkaHga Tysnap,
Maciuiaii, (1)octhonunii xnopug PH”C) \ocun 6ynagn, 6ytysnapga metann
ponnuu (1K)coHnit ae6 atananagurad PHA dpynna yinaingn. ®ochoHni
Ty3napu Hu\oatgna OGek™apop 6Gupukmanapgup, ynap cyrsra TekkaHpa
Mofopoj ranoreHnsg sa PH, ra axxpanagu.

(bocthop bapua ranoremnap 6unaH 6esocuTa GUPUKKNG, Xyaa Kyn
nceMk NIk unk apagn. dochop 6upmkmanapn nuymga amanuin a\amuatra
3ra 6ynraHu, acocaH, POCPOPHUHT XOPAN BUPUKManapuanp.

dochop (111) xnopug PCIN cytok/BaHTupunraH ¢ocpop yctuaaH
xnop y-rkasunradga \ocun 6ynagu. by mogpa 76°C pga kaliHalgwrad
CYK)K WMKAMnp.

PCL ra cyB Tabcup 3TTMpuaraHga, y 6aramom rumgponusnadub,
BOLOPOS xnopug Ba hochuT Kucnota \ocun kK vnagu:

PCL+ 3Hp = H3PO3+ 3HC1

dochop okcmgnapu. dochop 6up Heya okcmagnap \ocmn Kunagw.
YnapgaH sHT myx“vmnapyu PrOM Ba PMO,,,. KynnHya ynapHuHropmynanapm
copgpanawTupunrad \onga PO Ba P,0. Tap3uga é3unagn (OKCUANapHUHT
nHaekcnapu 2 ra 6ynunHraH).

dochop (111) okeng MYMCUMOH KpucTtann macca, 22,5 °C ga
CylOK MUHaan. ®ocopHu Kucnopof eTnlnmaii;mlan Tapontna EHgmpuw
6unaH onunikran. Kyunu k" aintapyHun. XXypaa 3a\apnu.

dochop (V) okeug —0K; TMIp0cK()HMK KYKYH. ®ochopHM
myn \alo éku KHCJliopcvuia cHAMPWUT opk™anm onuMHagu. Y cys 6unaH
Xyga tng/mrnrn 6upukagn.

doch;rl KHCJio'iajiap. M1)oc(|)ar aHrugpug rcmucparypara K,apab, \ap
Xun MukMoppaln cynHu 6upukrupmb onub, meTa-, NUpo- Ba Opnio-
thocthat kucnotmiap \ocmn KMANTU MYMKUH:

P205+ HjO = 2HPO3(meTatocdat Kucnota)
P205+ 2H20 = HM"PAOM (nupodocdaT KncnoTa)
PrOMH- 3HMO = 2H3PO4 (opTodocdart kucnota)

dochart aHrugpua CoByk, CyBaa aputunca, metadocdar Kucnora
\ocun 6ynaan, YHUHT 3HT coafa popmynacu 6yHpali: HPO3; meTagochar
KncnoTa MofeKynanapuHuUHT \akuk,nii Tapknou aca (HPO3) dopmyna
6unaH ndopganaHanm, 6y epga £ = 3, 4, 5, 6 Ba \okaszo. MeTtadocpar
KACNOTaHWHT 3puTMacu 6GyrnatunraHfa y, CyBfja OCOH 3puUiAguraH,
ujHiuacHMOH macca \onnga axpanué umk™agu.

MeTatocthaTt kKucnota Hu\oatTga 3ax;apam. Metadocgar kucnoTa
Ty:3M1apy CYBHMW lOMLIATULLAA MW AaTUNagn.

Arap meTaocdaT KACNOTAaHUHT 3pUTMAcKU KailHaTuica, YHra cyB
Mofiekynanapu 6upukagn Ba y4 Herusnm optogocdar kucnora HjPOA
\ocun 6ynagm:

(HPO 3+ xH20 = xH3PO,
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Oprogocat kucnota HAPON 42,35°C pa cytobyTaHaguraH paHrcus,
WNUK KpucTannap \ocun k™Mnagu, CyBfa Xyfaa axwu apuingu, sax*apnu
e»Mac, 215"C raya Ku3gupunca, YHUHT \ap UKKW MonekynacupaH 6up
MOJIEKyNa CyB aXpannb umk™agm Ha cyepa apuiigurad, mHmacHMOLti macca
\<)||nuna TypT Hernsnm nupodgocgart KucnoTa \ocun 6ynagu:

2H3PO,= Hp

K~Kopuga Tuara ofvHraH yvana KWcnoTajaH 3HT a\amMusTancu
Op'K)(Dochat kKucnoTagmp, ochart KucnoTa geraHfa, ogataa, optodocdar
Kucnota Hasapga Tytunagm.

OptothocthaTr kucnoTa McTagochar KUCAOTAHUHT 3PUTMACUHMK
uaunatuw 6unaHrmHa amac, Kuauma GochopHM HUTpaT KucnoTaga
okcuanaw 6mnaH \am 0ONMHUTU MYMKWH;

(0] +V +V +11
3P + 5HNO,+ 2n,() = 3H,PO, + 5NO

CaHoaTfa ocdart KMcnoTa MKKU YCyn: 3KCTPaKLMA Ba TEPMUK yCyn
6unaH onnHaau.

BupunHumn yeynlr Q kypa, maiganamam Kajn>nHH (1)octatra cynbhar
KucnoTta 6unaH uwnos 6cpunagu:

Ca3(PO,),+ 3H,S0,= 2M3P(),+ 3CasS(\i

CaSO” yykmara Tywajmn, KucnoTa aca aputmaga k*onagn. Kucnota
6unaH 6upra spuTMara Kyn4mank KywmMmyanap — TeMup, antoMUHUM
cynbhatnapu Ba 6owk™anap \am ytagu/byHpali kucnota ypuT mwnab
YMK,apuLaa nwnatmnagu.

NKKnMHUYM ycynra kypa, gactnab cochop onumHagu. CyHrpa yHu
PPio okcupra kagap okcuanaHagu Ba 6y OKCUAHU cyB 6unaH 6UpPUK-
Inpunb6, cod kncnota (KoHueHTpauuscu 80% raya) ofiMHagu.

dochaT KACNOTaHUHT Ty3napu. docdaT KMCNoTa y4 acocainm Knucnora
bynraHu yuyyH yy xun Ty3 — pochatnap \ocun kK vnagu:

1) docharnap — pocar kKucnortafarm BOLOPOLHUHI \amMma
atomMnapu ypHuUHU 60TK,a atomfap onraH, macanan K"PO” - kanuii
(Doctpat, (NH4),P0O~- ammoHuin dhoc(dar;

2) rugpogoctarnap — Kucnortagaln UKKW BOJOPOL aTOMUHUHT
YPHUHW 6OLWK,a aToMnap onrax, Macjuiaii KM11PON —k;umid rugpo(JH)C(1)arT,
(NHM2HPO - amMOHWI rugpodocgar ;

3) aurngpodoctarnap — kucnoragarn 6uTTa BOLOPOS alOMUHUHT
YPHWUHM 60LIK,a aTOM 0firaH, maccwad, KHM"POM —kwmii gurngpo(|)ocdar,
NH”H,PON —ammoHUii gnrugpodgocdar.

VW Kopuin meTannapHUHT Ba aMMOHWRHUHT6apya (}toc(|)aTnapm cysga
apuiign. ®octat KACNOTAaHWHT KanbUWiinm TysnapupaH cysfa ak,at
Kanbuuii gnrugpogocear Ca(H2POMN2 spuingn. Kanbunuii rugpodocdar
CaHPO” Ba Kanbuuii hoctat Ca3(PON2opraHuk KnucnoTanapga apuingu.

MuHepan yrutnap. Tapkubuga yCMMAUKAAp YHyn 3apypuid 03wl
blemenTnapu Gynaguran mogganap, acocaH Tysfnap, MMHepan yTTnap
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gelivnagun. Ynap tok“opu Ba 6apkapop \ocun onuw Mak“caguaa Tynpok,
YHYMAOPAUTUHN OWNPULL YYYH TynpokKa Kywnnagu.

Yrurnap acocaH: Makpo Ba MUKPO yrutnapra, ogauin, mypakkao,
apiuiaiii yiMTJiapra Ba a3otnu, hocdopnu, Kanuinnm yputnapra 6ynumHagu.

Makpo Ba MUKPOYrutnap. Y CUMANKNAPHUHT YyCUO PUBOXKNAHWLL W
yuyMm napyp 6ynraH acocuii KWUMCBUI anemeHTnap Kyningarnnapgup (ynap
10 ra): C, O, H, N, P, K, Ca, Mg, Fe, S. YCUMANKNapHUHT MUHepan
ouYNK/AHMLIN YYyH 3apypuii ancmeHTnapgad N, P, K Ba 6ab3n 60wk anapu
ycumauknapra Kyn mukgopnapga kepak 6ynagu. LWy ca6abnu ynap
MaKpoafeMeHTnap gelinnagn, Tapknbuga wy anemeHTnap 6op yrutnap
:)ca MakpoyruTnap éku ogatgaru yrutnap geinnagu.

FOk™opuga aliTn6 ytuarad 10 aneMmeHT 6mMnaH 6upra xyga 03 MUKLOpP-
napga (Mmukpomukgopnapga) B, Cu, Co, Mn, Zn, Mo, J kabun Knméesnii
aneMeHTNap x;aM 3apyp. Ynap MuKpoanemeHTnap, tapkubmupa wyHpau
anemeHTnap 60p yrutnap aca — MUKpoOyrutnap ageimnagn. Xosmp MUKpo-
YrnuTnapcms — uwl LpUTM6 6ynmaingn, YyHKu ynapaaH doiganaHuw
K,MWNOK,XY>Kanurnga KywmmMmya UMKOHUATAap apatagu.

Opanii yrutnap Tapkmbuga 6urra o3vk,a anemeHTn 6ynagu. MacanaH,
HaTpuUinn cenuTpa Tapknbuga a3oT, Kanuii Xnopupg Tapkubuga kanuii 6op.

MypaKKab yruTnapHuUHr 6up xun 3appadyanapu Tapkmbupa NKKuta
Ba yKgaH Kyn O03uK, anemeHTW Oynagu, macanaH, Kaauinnu cenutpa
Tapknbupa kanuii 6unaH asoT, HUTpodockaga — a3oT, pocop \amga
Kanuii ynagun.

Apanat yrutnap Typau Xun yruTnapHUHT —o;Wnid, Mypakkab yruT-
NapHWHT MexaHWK apanawmacupaH noéopar 6ynagu. Ynap KyHuH4a yrut
ap;uiaiiiM.'uiapn gciunn;igm.

NvrranyTrnap rapkmbuga, uua-m Ln.kn;uk6 yi Hli-JHWICK, 6ornaH-
raH a:k)T 6y, bynap ccnurpanap (HaTpuii, Kannin, aMMOHMWIA Ba Kanb-
UM HW rparnapu), aMmMoHUA Ty3napu, CyloK, aMMunak, amMumaknm cys,
mouemHa C()(N1 Ij), (k*opamonnap o3urura\am Kywmn6 6epunagu, Tapku-
6unpa KyH - 47% as3oT 6ynagn). \osmpru Bak ga Oy yrutnapgaH aHr Kyn
vwinaTunaguraHn aMMuakny cennTpa, sbHU aMMOHUWIA HATPATAUp. Y 6up-
6upura kK oByLIMG KMONMACAUTI YUYH AOHAAO0P X,0M4a nwnab ynk apunagu.

doctopnn yrutnap — 6ynap gochat KNCNOTAHUHT KanbUuiinm Ba
aMMOHMWANW Ty3napuaup. Ynap nwnab unk™apunagurad 6apya MuHepan
YIUTAAPHUHT SPMUHMN TalWKWA 3Tagu. DHT Kyn TapkanraH gochopnau
yrutnap Kyiugarunapgup.

dochopunT TanuoHu, hochoputnapHn manga Tyiuw nynm 6unax
ONMHAAWN. YHUHT Tapkubuga kam apuitgurad Ty3 Car{?0")" 6opnuru
cababnu ycumanknap ¢ak,at kucnotanu Tynpo~napga —noA3on sa tophau
Tynpok“napgarvHa ys3nawTupuwm MyMKWH. MaluH TyiAnnraHnuru,
MypmHraek yHu Tynpok,K,a Kucnotanu yrutnap, macanaH, (NHJASOAN
KW TYHr 6unaH 6upra conunw ysnawTUPUANWNHN OCOHNAWTUPASN.

Oppawii cynepdocat, anaTuT Ba hocopuTnapra cynbart KucnoTa
6unaH nwnos 6epuw opk™anu onuHagu. Mwnos GepuwgaH mMak“cag —
ycumnvknap \ap KaHgan Tynpokja axwu ysnawTupaguraH apyByaH Ty3
onuuwmp:
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Ca3(PO),+ 2H250 ,= Ca(H,POJ,+ 2CasSo0,

[ oHaaop ypuTnapHUHT KYKYHCMMOH ATnapra HucbaTaH aHua a3an-
Yknapu 60p: ynapHu cak™awl 0COH, YrUTHU cesnkanap épaamuja Tynpok,-
Ka conuw Kynai, NeKMH acoCUiicm — Yy KynyuamK Tynpokaa \OCuaHu
aHJaoLwmpaum.

Kyw cynepdochat —Tapknom Ca(H2P04)2 6ynraH KOHUenTpnaHraH
(1H)chopnm >TuT. Oaanii cyncpdochaTra HucbaTaH Tak,K,0cnaHraHgaTapKu-
6upa 6annact — CaSO” ybywrn xun~atgaH adsan. Kyw cynepdocdar
MKKKN 60ocK,uufa onnHagn. factnab ¢ocdat kucnota onnHagu. CyHrpa
anatut ékn pochopmnT doc(])at KUCNOTAHUHT cyBAarn aputmacu 6unaH
TMAaHaAu. bownaHpny Mo;lga.napHUHT Kyn MUKAOPW Kylingaru TeHrna-
mMara MyBO(UK,0NIMHAAMN;

Ca3(PO%), b4H3PO,= 3Ca(H,PO,),

MpeunnuTtaT —Tapknbym CallP(O)™ «21120 6ynraH KOHUEHTpPMAHTaH
(1)ochopnun yput. CyBha Kam 3puiigun, NeKUH OpraHukK Kucnotanapga
MXLWK 3puingmn. docdat KMCNOTaHN Krnlbuunii rMapoKcug apuTmMacu bunax
HelTpannaw opk“aivm onnHagun:

H3POMN+Ca(OH)*=Call y:)» « 211/)

CysiK TaflkOHW, yii \aiBOHMAPUHWHT CYMKNapuHu KbaiTa mwnaé
onnmHagu, Tapkmbuga Cas(POMN2 60op.

Ammodoc — Tapknbuga hochop Ba a3oT bynagmraH yput. docgart
KNUCNOTaHW ammuak 6unaH HelTpannaHraHga \ocun 6ynagu. Opatga
Tapknébuga NHAH”APON Ba (NHA)2HPO” 6ynaaw.

Wysfain kunm6, hochar KNCNOTAHUHT Kanbyuinnyu Ba aMMOHNANN
rysnapu gocgopnun yrutnap “ncobnaHagu.

Kanuniinm yrutnap \am yCUMANKAAPHUHT 03K aHULW N YYyH 3apyp.
Tynpokga Kanuit etuwmaca \ocun Ba YCUMAMKNAPHUHT HOKynall wapo-
UTra Yngamananru cesnnapnu gapaxaga nacasagu. Ly ca6a6au, kasmb
oNMHaguraH kanuii TysnapuHuWHr 90% ra fK,MHWM Kanuiinm yrutnap
cuthaTma KynnaHunau.

JHr My\um Kanuitnu yr'utnap Kyinungarmnapaup:

Dunwnos 6epunmarall Ty 3n ap:makiganaHraH Tabumnii Tys-
napgaH, acocaH cunbBu(jur NaCl « KC1 ma kauHut IVIgSO" « KC1 « 3O
MUHepannapugaH noopar;

2) KOHUEeHTpNaHraH yrutnap: Tabuuii kanuinnm Ty3napHu
uainTa mwnaw Hatuxacupa onnHagu, oynap KC1 sa KASON;

3) éroyu Ba TOp® Kynwu:Tapkubupa notaw K~CO, 6ynagwm.

8.4. Kucnopog rpynnadyacu anemeHTiapu, yMyMUiA
xoccanapu, upkmanapu
Kucnopog rpynnavacu gaspuii cuctemagarm ONTUHYM TPyNMnaHUHT

TMNUK 31eMEeHTNapn KMCAopoa 6unaH ONTUHTYTYPT Ba TOK, KATOPNAPHUHT
aToM TY3WUULIMN XU aTUaH WY sNeMeHTnapra yxiaingnrad aneMeHTAapu
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— CefeH, Tennyp Ba NONOHWUI Kupagu. MoNOHUA panmoakTUB 3IEMEHT
6ynn6, KUMEBNI Xmn\aTngaH TeKWUpUAMaraH geinw MyMKUWH.

Kypn6 ynkunaérraH snemeHTnap aToMaapuHUHT CUPTKM KaBaTtuja
ONTWTajaH 3MeKTPOH OynraHaurufaH, ynap ranoreHnapra X;aparaHga
KaMpoK, akTuB bynca-ga, metanamacnap geb tabpudaaHmiim MyMKUH.
by ipynna aneMeHTNapUHUHTAaTOMNapWu UKKWU 3N1eKTPOHHU GUPUKTUPNG
0nnMb, WUKKW 3apagnum MaHpuini noHnapra ahnaHagu, 6y anemeHTnap
WyHAalk noHnap \onnga metbinap 6unad \ocnn K \maraH 6upukmanapm
Tapkubura kupagu. ¥Ynap sogopog 6unaH \ocun yunraH bupukmanapmnga
\aM MaH(p Ui MKKN OKCUANAHULW JapaXacuHU HaMOEH Kunagu. bupok,
Oy aneMeHTNapHUHT OKCUANaHULL fapaXxacu Kucnopoanu bupukmanapga
mycbaT 6ynuwm )am MYMKWH; GyHaain 6upukmanapga YNnapHWHT
OKCUANaHuWw papaxacu +4 éku +6 bynagn. KUcnopogHWHT y3n 6yHaaH
MYCTacHO, yHAaru, CUpTK™ oNTuTa 3N1eKTPOH A4PO0 6unaH WyHAal Mapkam
6ornaHraHku, rtopgaH 6owkK,a 3NEKTPOHNAPHU KUCNOPOJS aTOMMAaH
TOpTWMG onaguraH 6upopTa X"am aneMeHT iyH;. Ly cababgaH, Kucnopog
(0 ,F, Ba OFj gaH 6owk,a) x;aMmMa 6upukmanapga ak*at MaHQUA UKKK
OKCUAMAHULI fapa)XaCWHU HaMOEH K,unagn (8.3- xapasan).

Kucnopog rpynnacu afeMeHTNapHUHT OM3NK Ba KUMEBMIA xoccana-
pu, ranoreHnap gynnacumgarungek, Taptné pasamm opTraH capu K OHyHWUiA
cypatjha y3rapu6 6opagu. AHr1 31eKTPOH KaBaT/MapMHUHT BY)XYAra Kemiwu
atomMnap pagMyCUHUWHT y3alimwura cabab 6ynagu, WyHra kKypa, atom
A4pOCUTA 3N1EKTPOH TOPTUAMLW K KaMasaau, HeMTprn! aToMAapHWUHT OKcua-
NOBYM cndaTngarum akTuw min cycaiinb, maHuii 3apsa;ulaHlaH noHnap-
HUHT K aiTapuw X(X;c;uBapn Kymaman. Y Mymau onlaHga, McatnimacnapHuHr
xoccanapu Knucnopo;iga s K on KypuHca, Tennypga xyga cycaint konagu.

8.3->kaggan
Kucnopog rpyvnadacy 3ACMCUTAAPUMHE Xoccanapu

Xoccanapu 0 S Se Te Po
1 TapTu6 pakamu 8 16 34 52 84
2 BaneHT anekTpoHnapu 3"3p* 45704/ 5s/5jf
3. ATOMHWHT NWOHNAHWULL
3Heprusacu, 3B. 13,62 10,36 9,75 9,01 8,43
4. Hucbwnii aneKTpmaH-
huinnurn. 3,50 2,6 2,48 2,01 1,76
5. Bupnkmanapugarm -1, -2 -2,4+2 -2, +4 -2, +4 -2, +2
OKCUANAHWULI fapaxacu +2 +4, +6 +6 +6

6. ATOMUHUHT paguycn, 0,066 0.104 0,117 0,137 0,161
HM.

Kucnopog rpynnavacmgaru 3feMeHT/NIapHUHT BOAOPOANUN OGUPUK-
manapn HjR gopmynara (R — 31eMeHTHUHT CUMBOIN) MYBO( UK, Kenagu:
H”O, HjS, HjSe, HjTe. ¥Ynap xanbkoBogopognap geinnagn. Ynap cysga
apuraHga kucnotanap (hopmynacum ywaHWHr y3u) \ocun 6ynaawu.
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JlcMcIr TUHTTapTn6 pazamu opTnb 6opuwn 6unaH By KMCnoTanapHUHT
Kyun \am opTtub6 6o0pagu, 6yHra cabab H,R 6Gupmkmanap kKatopujga
Mornammnl 3HEPTrUACUHUHT Kamainnb bopuwiigup.

C)JITUF ryrypT, ceneH Ba TeNNYpP KUCNOPOA4 6unaH 6UpMKManapHuHT
KO, Ba RO Tunupgaru 6up xun waknmHu \ocun kunagu. Y napra H2Ro »
Ha HJRO” kucnotanap MyBOoMUMK,Kenagn. 3NeMeHTHUHITApTNG pakwamm
opi 16 6opuwn 6unaH 6y KACNOTanapHUHT Kyun Kamaiinb 6opagn. Y nap-
TMHr\ammacu okcuxwos4yy xoccanapHu, H,RON tunugarn kucnortanap
)ca KaliTapyBUYM xoccanapuMHu \amMm HamMO&H Kunagwu.

Kwncnopog Ba yHVWHr xoccanapu. Ep to3mpa yypainguraH anemeHT-
NapHWHT 3HT Kyn TapkanraHun kucnopopaup. Kucnopog spkuH \onatga
W Mocepa ?"aBocuga bynaam, armoc(dcpa \aBOCUHUHT OTMPANK XnUx aTugaH
23,2% Hu \axMm xux"atngaH 'jca 20,9% HU KMCNOPOA TalWKWUA Kunagw.
Kucnopog 6opnaHraH \onga cyn tapkuéura (88,9%), Typam muHepan sa
TO[- >XMHCNnapu Tapkubura, TYHUTACK, 6YTYH ycumnnk Ba \aliBoHNnap
WHacy Tapkubura kupagm. Ep wapuHMHI cupTk™m Koburun (X;aso, CyB Ba
Cp MYCTAOrN) KUCAOPOAHUH! YMYMUIA MUK;N)PU CPHUHT CUPTKM KOBUTK
OFMPAUTUHUHTTAaXMUHAH MpMUra icm.

Tosza\ongarun kucnopogHu, gacta){san, 1772 nunga LWecnc, yHaaH
KCWH aca, 1774 Angaa Mpucram roMoHnaaH axpalné onnHlaH. 1lpucrnu
t03a KucnopogHm cumob (11) okempgaH onraH agu. JIMMO y, y:l axparuné
ONTaH Ta3HWHT X,aB0 TapKU6Mra KNpuwmnHyu éunmac sgu. bup Hcua nun
yTraHgaH KenHrnHa, ra3HUHr XoccanapuHy MyKaMMan TeKLWUpraH oaum
]1aByasbe 6y ra3 \aBOHWHTTapKUOUA K,MCMWN 3KAaHUTUHMN aHMK N lagn Ba
YHU Kucnopog feb atagu.

du3nk xoccanapn. Kucnopog — paHrcu3s Ba \ugcus ras. Kncnopog
\aBogaH 6up 03 opup: 1n kucnopog Hopman wapoutaa 1,43 r, 11 >aBo
mca 1,29 r kenagu. Kucnopog —183"C TemnepaTtypaga Ba ogataarn 6ocumaa
OCOH \apakaT/iaHaguraH o4 X,aB0 paHr CYlOK uMKKa alinaHagm, —218,8"C fa
)ca K,0Tb, Kopra yxwatl mMaccara ainnaHagu. Kucnopog cysaa, rapum xyga
03 mukgoppa 6ynca \am, apuiign: 100 \axxm cysfa 0"C aa 4,9 \axm, 20"C
fja aca 3,1 x’axm Kunopop apuiigun. Cytok, Kucnopog \aBo paHr rycnu
6ynsgn, MarHUT MaigoHura roprunw. 'Tabunltkucnopog Tapkmbuaa yyra

nsoron; 0(99,76%), 0(0,04%) Ba x4)(0,20%) 6ynagu.
OnuHunwn. Kucnopog nabopatopusaga, ogataa, beptonnc TysmpaH

onnHagu. beptonne Ty3n mapramcH (1Y)-okcug (Katanusatop) MTTUpPO-
Knpa K M3gupuaraHja KMcnopog Ba Kanuii Xxnopuara axpanagu:

2KC103= 2KC1 + 30©
Huc6aTtaH To3a KWUCNOPOA Kanuil nepmaHraHaT mapyanaHraHja

ONVHaAU:
2KMnO,= K2MnO,+ MMNO2+ 0,T

TexHMKa Mak’cagnapuja uwnatunagurad Kucnopog \aBogaH onnHagu.
BYHUHTYUYYH X;aBOHW CMK™MO CytOK aHTupunagn, by apanawma rapkmbuga
54% cylok, kucnopog, 44% cyok, a3oT Ba 2% CylOK, aproH 6ynagu.
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1 Kwunecn

CyHrpa CytK, KUCNOPOAHMHT K aliHaw TemnepaTypacu (—183"C) 6unaH
CYHK,a:l0THUAT KMiiHaw TemnepaTtypacu (—195,8"C) opacupga 6ynaguraH
Tadonyrgan goiifganaHn6, bup-6upngaH axpatunagm. X osmpru ak 1a
Oy apanawimManapHu axpaTull yuyyH KynnaHunaguran annapatypa ynapHu
Xypaa rova \onga axpatub onuwira UMKoH 6epagn. CytoKXaBOHU axpaTuLl
Mynum 6unan oNWHraH a3oT TexXHWKa Makcagnapupa (acocan, ammuak
ntnab ynkapuwpga) uwnatunagu.

XKypaa T03a KUCNOPOA CYBNU 310 PONN3 KMAMG ONMHULIN MYMKUH. By
ycyn ap3on, 3NneKkTp aHepruacu Kyn 6ynraH Mamnakatnapga Kenrrapk™anraH.

ONVHraH KUCNopoa vwnab Ynk™apuaraH XOWHUHT y3uga uwnaTtum-
nagmn €Kn Kepak xoinapra CyloK Mrnya maxcyc TpaHCnopT TaHKnapuaa,
€ Temup Wyn umcTepHanapupja tawmnagun. Kucnopog, KynuHua, nynat
6annoHnapfa x,am Tawmnagun, kucnopog 6y 6annonnapra 15 muHr klMa
6ocuM ocTMaa XonaHagu.

Kumésuin xoccanapu. Tawk,M 3eKTPOH NOFOHACUHW TYNANPULL YYYH
KMUCNOPOAra MKKUTA 3NEKTPOH eTuwMaian. Kucnopog ynapHn akTue
6MPUKTUPUG 01N6, —2 OKCMANAHULL fapaXacuHW HaAMOEH Kunaau. JTeKuH
hTop 6unaH x,0ocun K™MnraH 6upukmanapuga (OF, Ba O2F2 ymymui
3NeKTPOHNap XYPTU\IneKTpMaHDUnpoK, aneMeHT 6ynraH hTopra TOMOH
cunxkunraH. by x"onga KUCNOPOAHUHT OKCUanaHun! gapaxacu mMoc paBuLLAB
+2 Ba +1 ra, PTOPHMKM 3ca - 1 ra TeHTr.

Kucnopop monekynacu MKKW atoMpaH Tapku6 roin'an O™ YHpAaH
KUMEBMIA 6ornannw—kKyTO6CU3 KOBANeNT XyCycusamn a ara.

O30H MOJ/ieKyfnacu KWCAOpoAnrnn' yura atomMupjan Tapkmb TonraH
O3 O30H KUcnopog )ACMCATUAWUNT anfnoTPONNK LWakn y3rapuwunaup.
0 p 0o 4 6mnan 030H 6NTT wicMcnriiniir y3aungan \ocna 6ynranaumrura
K\apamaii ynapHu xoccanapu rypnuya 6ynagn. O30H — y3ura xoc \ugnu
1a3. OpiainiK McycfanapHu cMup:ian, Kynyumamk MeTannapHu, iiiy xymna-
JaH, oONTUN Ba nNnatMnanu \am okcuanaigu. Y kucnopopra HucbataH
Ky4nm okcuanosumaup. MacanaH, y Kanuin hogug sputmacujan hogHu
axpatnb umk”apagn, Kucnopod 6unaH aca byHgali peakuus cognp bynmangu.

-10 0o - 2
2KJ + O3+ np =" 2KOH + 02

2) --2e=1J2 1
0] 0 -2
O3W 2e = +0

O30H 0K apTuUpyBYM Ba Le3VH(PEKLNANOBYMN TabCUp 3Taau.

KWCNOPOAHUHT 3HT MyX,UM KWMEBMI xoccacu — peapnu bapua
anemMeHTnap 6unaH okcupnap \ocun Kuanmw xycycuatuaup (fgactnabkm
y4Ta noAup rasHUHI OKCUANapu onumHmaraH). byHga Kynumnank mogganap
6unaH Kucnopopg aiHuk"ca, KusgupunraHga 6esocuTa peakuuara
Knpuwagu. MacanaH:
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2Ca + 07= 2Ca0
Kucnopog ranoreHnap, 0NTUH Ba NnaTuHa 6unaH 6esocuTa peakuyumara
Knpuwmangn, ynapHMHrokcugnapu 6unsocmta nynnap 6unaH onmHagu.
Mypakkab mMogaanap MyaisiH wapouTnapia Kucnopog 6unaH ysapo
Tabcupnawaaun. byHga okcuanap, alipum nonnapfa aca — oKcupnap Ba
0;1opnii moppanap \ocun 6ynagn. MacanaH:

2C"HM+ 503=4C0"+ 2Hp
4NH3+ 30"= 6H"O + 2N~

Kucnopog tabuatga romt my\umM ponb yilHainaun. X aétuin >xapaéH-
NapPHWHT 3HT My\umnapugaH 6npu, abum Hadac onuL XapaéHu KUCNopoa
nwtupoknga bynagu. Kucnopog uHrrupokuga éynagnraH siHa 6up xxapaéH-
MUHT, AbHU HOBY 6ynraH ycumank \ampaa \aAFloHNapHUHT AANUPRAHULL
Ba UMpuL XapaéHn \am a\amumin Kam amac; by xapaéH yCUMIUK X,amaa
\aiiBOH ab30nap TaHacu Tapkmbura KAPruH Mypakkab opraHuk mogaanap
aH4ya ofauipok, moadanapra, ok™mbarga, kapboHaT aHrmgpug, cyB Ba
a:loTra anaHagu, ogauiipo!™ mo;wanap aca mMo;fanapHuT' Tabuatga
alinaHunl xapaéHuja aHa WWTUPOK 3TaAM.

Wwnatnnmwn. Kucnopog amanga \unma-xun co\;ukbpga nnharvnna;w.
Kucnopog, kynruHa uwnab yuk;apuwnapga (MacanaH, cynbta! kucnota
\ampga HUTpaT KucnoTa uwnab ymk apuwinapga, LoOMHa xapaéHupa Ba
\okasonapfa) KUMEBUIi )XapaéHHMW XajannawTupuL ja nwnatmnagu.

OkenaplwHnW xapaéunapu \aBogarura K aparadfia kKucnopogaa aHua
Xagjannawagn. bByHU Kymup, ONTUHTYTYPT, NyNaT CUMHUHT KMCNOPOAAA
EHUW N Kabu opamii Taxxpubanapha ncborTnawl MyMKuH. OKCuMgnaHuLw
XapaéHnapuHum xajgannawTupuw y4yH ogaTharv \aBo ypHura Kucnopog
€KKN Kucnopopgra 6ointuarad \aBo nwnatmnagu.

MeTannyprua caHoatuga KMCNopogHW aHya Kyn MUKLopu capthnaHa-
an. Kucnopopg tok,0opu \apopat \ocun kunuwga nwnatunagu. Kucnopog
— aueTuneH anaHracuHuHr temncparypacu 3500"C ra, kucnopog —
Bogopog anaHracuHuku 300()"C la eTagm.

LomHa ncuura kucnopoara 6oimtunraH \aso HydnaHlaHga anaHra-
HUHT TemMnepaTypacu aHya OpTagu, HaTWXada, CylbYULIUT >XapaéHu
Te3nawagm Ba NeYHUHT YHyYmMaopnauru optaau, Mynat cyk)k aHTuMpuwga
— MapTeH Ba 6eccemep XapaéHnapuga \aBo ypHuUra rynuk, 8Kn Knucmas
Kncnopog uwnatull sHaga Karra camapa 6epagu: 6y xxapaéHnap xxagan-
nawnbruHa Konmai, onMHaguraH nynaTHUHT cudaty \am axwuiaHagu.
Kucnopogra 6oiintunran \asogaH (60% rava Oj) paHrnu metmiyprusga
(pyx, muc Ba 6owk,a MeTanNapHUHI CyNbMUANN pyjanapuHn OKCUA-
nawga) camapanu goiiganaHuamokaa.

Tunb6mnéTaa kncnopog 6emMmopnapHUHT Hadac onmwmnHm eHiwuiamrMpHUwa
(kncnopognu éctMkya Ba nanaTkanap) vwnatunagn. Hagac onmw KjiftHH
6ynraH aTmocepaga uwnapHu 6axapuiuga (epocTu Ba CyBOCTH MULINapuaa,
KOCMUK Napro3nap Ba ?°okasonapia KucnopogaaH hoinganaHunagu.

109

www.Orbita.Uz kutubxonasi


http://www.Orbita.Uz

8.5. ONTuHlyrypT, okcugnapu, cynbaT Kucnorta

TabuaTtga ONTUHTYTYPT, 3pKUH Xonatga, ,Typma“ geb atanagurad
onTuTy|'ypT xonuga\am, \ap xun 6upmkmanap Tapkmbura KupraH xonga
\am yupaidgun. TyrmMma ONTUHTYTYPTUUHT 3HT KaTTa KoHNapu TypKMaHuc-
rOMHUHI K™opakym caxponapufga, ¥36ekucroHga, Yet an Mmamnakarnapumga
on'IMmlyl7pTHUHT 3HT KaTTa KOHNapu AK,lU, NTanua, AnoHusaga, Bonra
K,uproklapuga xonnawraH.

ONTUHTYTYPTHUHT \ap Xun MmeTannap 6mnaH \ocun kK mnaraH 6UpuK-
Mjuiapn Xyga Kyn Tapk®anraH. By 6upukmanapHuWHT Kynnapu K iMmatim
pyganap 6ynu6, ynapfaH metannap axpatub onmHagm (MacanaH, KyprowmH
antupopu PdS, pyx angamacu ZnS, muc antmpopu CuS Ba 6owk™anap
WyHpan pyganapgaHgup. Hu) ', onTUHIYrypT ycuMnuk Ba \aliBoHnapaa
O6ynaguraH MoffanapHWHI Tapknbura x;am Kupagu.

Ep nyctnopugarn ONTUHTYTYPTHUHT ymyMuin mukgopu O, 1% gup.

dun3mkK xoccanapu. ONTUHTYTYPT — CapwuK, paHriun, KMaTtuk,, mMypT
mogaa. CyBaa feapaun apumangn, nekKuH yrnepof cynbuana, aHunMHaa
Ba 6ab3n 6OWK,a 3pUTyBUMNApAa AXWK apuingn. VLccnk MK Ba anekTp
TOKWHW 57Kasmaingn. ONTUHTYTYpPT 6UP HeYa annoTPONUK LWaKA y3rapui-
nap \ocun kunagu.

Tabuunii ONTUHTYTYPT TypTTa 6apK™apop M30TOHWUHUHT: S,

S, SapanatmacupaH Tapkub TonTaH.

ONUHUTK. Tyi'Ma ONTUTYTYprra, ogarga, Manxiym muk/topga 60k,a
mMojaganap apjuiaim an Oynagu. by mo;janapgaH ojn nHiyiypTHH axpaTtub
ONWUT YUYYH, ojnnmyiyiTi iiMm'oc'oH cyioHyiannm XxycycuaTugaH ¢oigana-
Hunagn. OTUHTYTYpT \ap Xun ycynnap 6unaH CyloK KWTUPMG onnHagn.
by ycynnapaaH Kalicu 6MpuHM»n' TaHNab oNMHMIWL K, acocaH, pyjagaru
ONTUHTYTYPT MUKAOPUTA, WYHWHTAEK, 6EKOPYMN XXUHCHUHTITApKNOU Ba
xoccanapu ra 6opnuk, bynagu.

PypaHu cytok/laHTupuw 6unaH axpatubd ONMHraH ONTUHIYTYPTAA,
ofataa, AHa Kyn Ypummuanap 6ynagu, 6yHAan onTUHIYrypT nanaxca ofn-
TUHIYrypT fe6 aTanagu. by onTuHryrypt \agaw iiynm 6unaH To3anaHagu.

ONTUHIYrypTHU \aiipgaw yyyH padmHagnaw neynapu geb6 atanagurat
neunapgaH goiganaHnnagn. ONTUHIYrypT KaliHaranga \ocun 6ynaguraH
6yp PVLLIT 6MNaH MILaHraH KaTtTa Kamepara kuputunagu. actnab, kamepa
COBYK;bYNraHu yuyyH, onTUHIYrypT 6yrn TypugaH -Tyrpu KaTTuk,x;onarra
yTajun Ba KaMepa geBopnapura o4y-capuk, KykyH \onmga ytupmé k“onagu,
6y Ma™cynoT ONTUHIYrypT rynm aeb atanagn. Kamepa 102 *C gaH tok,0pu
\apopaTraya Ku3umraHfjaH KelwH, ONTUHIYTYpT CYOK"MKKa alinaHa
bownaiigm Ba yHu €roy Konunnapra Kkynmnagu, 6yHaa onTUHTYrypT Taék;-
yanap waknuga kotagn. LyHaai iiyn 6unaH onnHraH onTUHIYrypT Taéuya
ONTUHTYTYPT Aeb aTanagu.

ONTUHIYTypT axpatub onNuHaguMraH 3Hr MyX;um MaHb6a Temup
KonyefaHu, abHW NMpUT FeS™ Ba Tapkubupga MUCHUHT, pyX Ba paHrnu

no



Oollka MeTanfapHUHT ONTUHTYTYPTAN GUPUKManapu, WYHUHTAEK, TeMup
KonyefaHn 6unaH 60w KaxuHcnap 6ynaguraH nonumetann pyganapanp.
MupnThaH OATUHTYTYPT aXxpaTnb onuW yuyyH pyfa lWwaxTta neympa
600 "C paH toK,0pn TeEMNepaTyparava K;u3gnpunagu.
Copgup 6ynaguraH xapaéH Kyiugarn TeHrnama 6unaH mdoganaHagm:

¥cSh= FeS + S

MonumeTtann pypanapfaH onTUH17rypT 60wwk,a meTannap 6unaH 6upra
CYHOK NBHTUPUG KA TapunuT XxapaéHuja onmHagn.

ONTUHTYTYPTHUHT 0jpoK, Mubytopun (ras \onatmgarun ONTUHTYTYPT)
KYMUPHU KOKcnawaa Ba l'a ¢Mdukaumns knanw ga x ocun 6ynagurad rasnap-
faH axpaTtnbd onnHagu.

Kumésnin xoccanapu. Ojri nnryrypT aTOMUHMWHT Tall KW 3HEPreTuK
MoroHacu TyrannaHMmaramnmru cababnm UKKUTa 3NeKTPOHHU GUPUKTUPKG
ONULLN Ba -2 OKCUANAHULI fapaXacnHU namoeH K MAnWm MyMKUH. ONTUH-
ryrypT metannap >"amga sogopof 6unad \ocun K.maraH 6upukmanapumpa
(macanaH Na”S Ba H"S) ga wWyHAan okcuanaHnw gapaxacuHW HamoEH
Kunagn. 9neKTpoHaap HUCOUA 3ACKIP MaHPUAAUT U KYUAUPOK, INEMEHT
atoMura ysatuaraHga onTUHI7L'YpTHUHT OKCU;UBAHUT gapaxacu +2, +4
Ba -b6 OYIULIN MYMKWH.

ONTUHTYTYPT OCOHMNKYA KYMYUIUK 3fieMcMTiap bunaH GupukMriiap
\ocun knnagun. Y \asofa ékn kucnopogaa éHraHuga ontut y17pt (1V)-
okcug SOj \ocun bynagu.

S+ Oj = SO,

SOj Ba SO3 ONTUHTYTYPTHUHT 3HT MY\UM OKCUAnapuaunp.

K,m3gupunraHga onTUHIYrypT BoLOpoa, ranoreHnap (mognaH Taw-
Kapu), docthop, Kymup, WYHUHIAEK, OATUH, NnaTUHa Ba Npuaningax
6owwK,a bapya meTannap 6unaH 6esocuta bupnkagm. MacanaH;

S+ H2=H~"S; 3S + 2?7=?NSN; S+ ClIr= sCIn

2S + C = CS™; S+ Fc = P%S

By TeHrnamanapgaH KypuHu6 Typnbankmn, Mcnuuiap ua 6ab3m mcTan-
nmacnap 6unaH pekuuanapga ONTUHIYT ypT OKCUANONYM, KUCNOPOS Ba
Xnop Kabu aH4Ya akTWMB MeTannmacnap 6unaH pcakuymsnapja aca K,aita-
pyBuun 6ynagu.

Nwnatmnuwmn. ONTUHIy17pT caHoaTAa Ba KMLLMNOKXYXXTUTIMAa KEeHr
Kynamga vwnatunagun. K,asmb onmHaguraH ONTUHTYTYPTHUHT spMura
AKMHU cynbaT KnucnoTa onuwra cappnaHagn. OnTuHly lypraaH KayuyykHU
BynKaHnawpa goganaHunagm: 6yHaa KaydyykKHWHT MycTa\kKaMInru Ba
anacTMkAurm optagn. ONTUH1717pT rynn (MalinH KyKyH) \onimga onTuH-
ryrypT TOK Ba rysa Kacaffuknapura K,apwu kKypawga uwnatunagn. Y
YK,-GOpU, TYrypT, WybnanaHaguraH Tapkmbaap onuw yyyH \am nwnatu-
nagn. Tubbuértaa Tepu KacannumkKnapuHu pasonawifa ONTUHIYTYpTau
CYPKOB fiopunap TaképnaHagu.
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OontuuryrypT (IV) okcua, 60wk aya aiTraHga cynbuUT aHTUAPUA
ofaTgaru TapowmTga >"kup, 6ypyBum \manum, paHrcms ras. — 10 “C ra
Kagap COBMTUATAH paHTCcu3 CylO K MKKa alifiaHagun. Y nynat 6annoHnapga
CyloK, \onfa cabyTaHagw.

Na6opaTtopuaga ontuHryrypt (IV) okcug HaTpuit rugpocynbdut
6unaH cynbdaT KUCNOTAHWN Y3ap0 TabCUp 3TTUPUO ONMHAAM;

2NaHSO,+ H,SO"= 250" +2Up

WYHWUTLEK, MUCHW KOHLEHTp/MaHraH cynb(art kucnota 6bunaH 6upra
KU3LUpUL HaTuxKacuga X"am 0NNH3AN:

Cn + 2H2S0 ,= CuSO,+ SO3T + HMO

OnTuHryrypt (IV) oKcupg ONTUHTYTYPT EHAMPUATAHAA X.am \ocun
6ynagn. CaHoatga SOj nupuT FeS™N EKW paHram McTannapHWHT
ONTUHTYTYPTAN pyjanapuHu (pyx angamMacu ZnS, KyprowmuH SnTuporu
PbS Ba 6.) kyiigupuwpga \ocun 6ynagn. byHga >ocun 6ynraH ONTUHTYTYPT
(IV) okcupg SO~ acocaH, onTtuHryrypTt (VI) okcug SO3 Ba cynbart
KMWcnoTa onuwga vwnatunagu.

KaTtanusatop nwtnpoknga kusgupunraHga SO \aBo KucnopoguHu
6upukTnpunb onagmn Ba SO3\ocun bynagu:

2502+ 021~ 2503

By peakuuaga OATUHIYTYPTHUHT OKCUANAHWW Aapaxacu +4 faaH
+6 ra Kagap ysrapagu, gemak SO” yuyp! K ATapuT xoccanapu xocgump.

OTuHryrypt (IV) okcmup kucnotanu okcu;mapHuT' 6apya xocca-
napvnu Hamo&H K,unagw.

Cynbthut knucnota. ()NTMHrylypr (1¥Y)-okcupg cyBaa AxXWmn 3puiigmn
(20 *C pa 1\axm cymga 40 \axxm SO~ apuitgun). byHpa dak,at cyBgarm
apuTmagalnHa manmxyg 6ynaguran cynbat kucnota \ocun 6ynagu.

SO+

SO2 HUHT CyB BuNaH GUPUKKLL peaKuusacy Kalitap peakuma. Cysgaru
aputmaga oTuHryrypt (IV) okcupg 6mnaH cynb@uT KMCAOTA CUMXKYBYAH
KUMEBMIA MyBO3aHaTAa 6ynagn. HjSOj nwk,op 6unad 6ornaHraHga (kmcnota
HeliTpannaHraHga) peakyus cynb@uT KMCNOTa X;0CUN BYNULIN TOMOHUTA
6opagun; SOM peakLMOH co)*agaH 4nk™apmb Typunaca (sputma opkK,ann asoT
yTKasunca 8k aputma K*usgupunca), peakuus 6ownaHruny mogpanap
X,0CUN 6ynnuw TomoHura 6opagun. Cynb@uT KnucnoTa apurmacuia oNnTUH-
ryrypt (IV) okcupg gonmo 6ynagu Bay kucnotara ytkup \ug 6epagu.

CynbuT KMCNoTaga KucnotanapHUHr 6apya xoccanapu MaeXyp.

Jputmaga HjSOj 6ock™ Munun guccouunnaHagm:

H.SO: H"+ HSO.-
HSO-~ H++SO02
Kanbuuin rmugpocynbnt Ca(H803)2 sputmacu (CynbhuTam aputma)

My>"UM a)"amusaTra ara 6ynm6, éroy Tonanapu Ba K,0ro3 maccara wy aputma
6unaH nwnos bepunaaun.
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OsarnHryrypt (V1) okeng paHrcus cytok™umk, 17 "C gaH nacT x;apopara
KTTuk, kpuctann macca 6ynné nonnMmepnaHagn. Y HamnukHu wuapat
NilnaH t0TNG, cynbdat kucnota \ocun K mnagw:

SO3+ H,0 = H2S0,

N[y cababnn 6y okcug oran kaslnapnab 6epkutunrad konbanapga cak/aHaan.

OontuHryrypt (VI) okcupg kucnotanu okcugnapHuur 6apya xocca-
(wpura ara. Y SO™ Hu okeupgnwn iynu 6unaH onuHagun. OTUHTYTypT
(V1) okcup cynbhaTt kKucnoTa uwnab umk,apuwiga opanuk; malcynor
\ncobnaHagu.

Cynbhat kucnota HASON. Toki cynb(™>aT Kucnota MOACUMOH, paHrcu3
cytok™nuk 6ynm6, 10,4 "C ga KarrMK, KpUcTww maccara ainnaHagun. CyBscus
cynbat KucnoTa (by Kucnota «MmoHorugpat» Ac6 atanagu) K usgmpun-
WwHaa SO3axpannb ynuagm. Tapknouga 98,3% HASO™ 6ynraH Ba 338 "C
Ja y3TapknbuHu ysraptupmai kulnaiigmnlan sputma \ocun 6ynryHya
SO3axpanub umuuTKU anom Tramcpagu.

CoTunnaguraH KOHUCHTpnaHran kucuola rapknbuga ogatga, 99,5%
[INSO™ 6ynnb, YHUHT 3unuaurn 1,84 ilcm’ la rciii' CYjn>()aT kmucnoTta
MOMCUMOH \onataa GynraHAWrn yyyn yHu, 6a'l »aH Kynopoc moin acé
\am HOMnaHagu. by HOM TeMup K HOPOCK Karruk, KW anpmunueé, cynbil)at
kncnota XOOAN b MANHraH Bak TaaH 6epn cak KWunb KCAMOK Xa.

" CynbaTt KMcaoTa Xyja rmMrpocKonmnK cytok WK, 1laMankmlioTub,
Kyn MUKAOpAa NcCMK/MK yYnk™apagm, wy cababnm CyBHU KOHLCHTpAaHraH
KucnoTara Kyiuw sapamangm — kucnota cauypab ketagn. CylonTupuLL yuyH
cynbaT KUC0TaHW 03-034aH CyBra apanawimaHu o\nucTa apanawiTupué
Typub Kyinw Kepak.

KuméBuin xoccanapu. KoHUeHTpAaHraH cynbaTr KucaoTa opraHuk
MO;nfanapfaH — LWakap, K,0ros, roy, Tofia Ha X" 0ka3o CyB 3/ieMeHT/lapuHu
lopTn6 0nmnb, ynapHu Kymmpra ainnaHtupagn. byHga cynol|)at KuCnoTaHUHT
rngpatnapv \ocun 6ynagun. LLlakapHUHT KyMuUpnaHuamHy ywoy TeHrnama
6unaH ndoganaw MyMKUH.

+ nH,SO"= 12¢c + nil2S(®, « 11117)
Xocun 6ynraH Kymup KMcMaH Kucnota 6unaH pcakuuara Kuputagu;
C + 2H"S0M= CO0M+ 2S07M+2\\p
Ly cababnu caBpgora 4Yumk apunaguraH KucnoTa yHra Tacogudgad
rywné kMoaraH Ba Kymupra analaH yaHr \ampga oplaHuk mo;lLcTap
rythaiwnm KyHpup paHram éynagu.
asnapHW KypuTuL CYNb(aT KNCNOTaHUHT CYBHWN IO TULLUT acuyX:naHraH.

YyyBuaH 6ynmaraH Kyuynum HASOMN Kypyk TysnapgaH 60LwWwKkK,a
KucnotanapHu cMkn6 Ynk™apagu. MacanaH:

NaNO,+ H,S0,= NaHSO,+ HNO,

NeknH HjSON TysnapHUHI 3puTMmanapura k*ywwnca, y \onpga
KucnotanapHu cuk™16 ymk™apmaign.
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CynbaT KUCAOTaHUHT Xyfa My\UM KUMEBUI XOCCAaCW — YHUHT
Merannapra MmyHocabatmaup. CylonTupunraH sa KOHNeWrpnaHraH cynbdar
KMcnoTanap Metannap éunav Typnvya peakuusara Kupuwagu.

CywntupunraH cynbdar KacnoTa cTaHfapT 31eKTpog
Kyunanuwnap k*atopuja BoAOpO;XAaH ONAWH XonaunraH meTannapHu
"3puragn. JIeKnH KyppowwuH cuptuga PbSO” napgacu \ocun 6ynagm, y
MCTannHu KucnoTa 6unaH AHa peakumsara KMpuwuuwgaH my”~odasa
KWIYIM CTaHfapT 3N1eKTPOA Kyynanuwnap kK atopuja BOAOPOAAaH KeilnH
rypraH metannap cyrontupunrad HASOM 6unaH peakymsla kupuwmanau.

KoHueHTpnaHraH cynbar KUCNOTa ofaTaarv Temnepatypaja
KYHUYMAUK meTannap 6unaH peakuymsara knpuwmaingu. Illy cababnu cyscus
CynbdaTt KMCcnoTaHu TeMUp UANLLNAPAA caK™all Ba Mynart LucTepHanapaa
raluw MyMKWH. JTEKUH KusgupunraHa KoHueHTpnaHrad HASOM geapnu
6apua meTannap 6unaH (Pt, Au Ba 6ab3u 60w KameTannapaaH Tawk™apu)
peakuuara kmpuwagn. byHga y okcuanosum cudatuja tabcup atagu,
y3u aca SO, ra k,agap K aitapunagn. byHaa Bogopoa axpannb unk mangu,
6ankn cys \ocun 6ynagn. MacanaH:

Cn + 2H2S50 ~= CuSO,+ S0,+ 2Hfl

- Cynbat KucnoTtaga KucnotanapHuUHr bapya xoccanapu 6op.

OnuHnwn. CynbdaT KMCNOTaHU ONMWHUHT KOHTaKI YCY/IM 3HT KaTTa
al\ammnatra sra. by ycyn 6unaH uctanraH KoHueHrpauyuagarum HASO”
3PUTMACUHN ONUW MYMKUH. XXapaéH y4 60ck,mupa 6opasu.

1) SC2 onuw, 2) SG2 HM okcupnabd SON la alnaHTupuw Ba 3)
IjSO”N onunuw. lThipm HW Maxcyc mcunapga kK \igupuw opk aam SO
ojimiiuui;

4] ¢SM f 11()"= 2l e/)3+8S03

Kyhgnpuw xapaéHWHW re3fawiTUpULL YYYH MUPUT ONAUHAAH Mali-
JanaHafun, o;FTUHTYTYPTNUHT TYNUK, EHULW KN YUYYH 3ca peakumara sapyp
bynraHfgaH Kypaanya KynpoXk;\aso (kucnopog) kywunagun. Kyagmpuw
neyngaH ymk,aétrad ras onTuHryrypt (V1) okcug, KNCNopog, a3oT, MUl b-
AK 6upukmanapun (konyefgaHgaru KywumyanapgaH) Ba cyB 6ypnapugad
néopat 6ynaau. by ras Kyigvpuw rasm geivnagu.

Kyigmpuuw rasm axwunab tozanaHagun, YyHKN YHUHT Tapkubugaru
\aTTOo XYyAa 03 MUKAOPAArY MU BAK BUPUKManapun, WYHUHTAEK, YaHT
Ba HAMIMK KaTanu3aTopHM 3ax"apnaiign. MasHn maxcyc anekTpohunbTpnap
Ba HOBWLW MWHOpacK opk ann yTkKasnb, MUWbAK 6GupuKManapujaH Ba
YyaHrfaH To3anaHajmn; HaMMK KypuTuw MUHopacuaaru KOHUEeHTpAaHraH
cynbdat KucnoTara OTTMpUnagn. Tapkubuga kucnopog 6ynraH To3anaHraH
ras uccubyTuk anmawtupruyga 450 "C ra kagap K n3gmpunagm sa KOHTaKT
annapaTura ytagu. KoHTakr annapaTUHWHT n4ymnga KatanmsaTop Tyngupun-
raH Tok4anap éynaau.

Wnrapu katanusatop cudatnga xyga maifjanaHrad nnatmHa metanm-
faH (oinganaHunap sgn. KelinH YHUHT ypHUra BaHagnin 6upmkmanapu -
BaHaguin (V) okcmp VAOj ékn BaHagun cynbpat VOSOAN nwnatmnaguraH
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6ynan, ynap nnatuHagaH ap30HpPOK, Ba CEKUH 3a”apnaHagun. SO™ HUHT
SO, ra Kagap OKCUANaHULW peakuuscu Kaintap peakuyus;

2507M+0" t~ 2503

Kyigmpuw rasmga KWCnopoj MUKLOPUHM KYyNaiTUpULL ONTUHIYr>'pT
(V1) okcupg \ocun 6ynuuMHM KynanTupagmn; YHUHT ynymu 450 “C pa
95% Ba yHAaH kyn 6ynagw.

SO, KOHUEeHTpflaHram cynbMar Kucnortara TTUPUNTaHga ojeyM
\ocun bynagn. OneymHu cyB LyTnb6 cylonTnupub, 3apypuini KOHLEHTpa-
umagarun kucnotaHu onuin mymkun. WyHn Tabkngnab yTuw Kepakku,
ontuHryrypt (VI) okcngmm cysra amac, H,SO” sputmacura oTTMpuL
ma’cafra MyBOQUKANP, YYMKM Y KO FakT annapatugaH nypkanué yuk™agm
Ba cyB Gypnapu 6unaH TymaH \ocun k™mnagn; 6y TymaH cynbat Kucno-
TaHWHT mMalifa TomuynnapugaH Héopay 6ynagwm Ba cyBra toTunmangn. SO,
cynbhaT KucnoTa aputMmacura 101'tpualamaa rymad \ocun éynmangm.

KoHUeHTpNaHraH cynbd:n- Kucnora rcmup iynnapga nynat uucrep-
Hanapga Tawmnagm.

Cynbat kucnotanunr nxammarn. Cynl.<lial kucncna op EIHUK kucno-
ranap, MwkKopnap, Tysnap, MuHepan ylutnap Ba x.mop ntnab uuk,ap;umnira
acocuit KUME caHoaTUHUHT My\um malcynoru \uc()6naHagu.

CynbhaT KucnoTta Typau-Tymam Mab;cagnapga TUnatuannH!
Xu\atufaH kKucnotanap opacupa 6upunun ypuHaa typagu. YHUHT 3T
Kyn MUKgopu hochopnn BaasoTnu yrutnaponuun'a capfjwiaiiivin, YuysuaH
6ynmaraHnurn cababnu cynbar kucnoTtagaH 6owk,a kucnotanap —
xnopua, prtopua, ocdat, cupka KucnoTta Ba \okasonap onuwga gonpga-
naHunagn. Y HUHT aHYarmHa MUKAopn HedTb Ma\cynoTnapuHun — 6eH3NH,
KEpPOCWMH Ba CYpKOB MOMNMapuMHMW 3apapau KylwummyanapfaH Tosanawra
capgpnaHagn. MawnHaco3nnkga cynbdart Knucnota 6munaH MmetannapHuHr
CUPTUHYK K onnaw (HMKennaw, xpomnaw Ba 6.) onguaaH okcuanapaaH
rosanaHagu. Cynbat KucnoTa nopTnoBuM Moaganap, CyHbuin Tona, byeék,-
nap, naacTmaccanap Ba KynrumHa 6owk™a moaganap uwnab ymk™aputga
nwnatunagun. Y akkymynatopnapga \am mummrruna; . K,1nn0l<;xyx;uni Inga
cynbaT KnucnoTagaH 6eroHa ytnapra k,aptu kypartga (|)()iganaHunagu.

Cynbat Kucnota ntnab ynk apuTHUW gespnun 6apya colanapupga
nwnatunagu geanw MyMKUH.

Cynbat KnucnotaHMHNyknapu. Cynbil>at KMcnora MKKM acocin Kuc-
noTa 6ynraHn y4yyH UKKW KaTop Ty3nap: yp-ra Ba HOpAOH rysnap \ocun
Kunagn. KncnoTta MwKkop Tabcupupa TynukK, HeiTpannaHraHga (1 mon
KucnoTtara 2 Mo/ WWK™Op Tyrpu Kenagu) cynedarnap, UTLOpP eTUUb
maraHga (1 mon kucnotara -1 MO WUTK,0p) rugpocynbga‘lnap \ocun
6ynagu:

HASO"+ 2NaOH = Na”SO,+ 2H,0
H~SO,+ NaOH = NaHSO0,+ H*O
CynbaT KMCNOTAHUHT Kyiimaaru Ty3napu Katta amanuii a*amuaTra

ara,
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1 Hatpwuii cynbthat NarSON. Cysgarn aputmanapugad 10 monekyna
cyB 6unam kpuctannaHagnm (Na"SO” « 10 H,0) Ha 6yHaali \onga rnay6ep
Ty3n acb6 atanagu, 6y Hom wwu(liokop Ba kumérap naybep wapadura
K;yimnrall, Fnaybep ow Ty3ura cynbart Kucnota TabCup 3TTUPHKG,
xalonpga 6upuHum 6ynnb 6y Tysmm \ocun K wiraH Ba gopu cudaTtmpga
utnarram agn. Cynbdart ycynum 6unaH coja onuwaa Ba wWuwa Tanép-

2. MarHuii cynbthat MgSO”. MarHuii cynbat gcln'ns cysuga 6ynagm.
‘)putmEInapugaH MgSO” «7H ,0 rugpatu \onuga kpucta™inaHagu. Taxup
Ty3 HOMU 6una}! cypru cudatnga nwnatunagu.

3. Kanbupii cynbaT CaSO”. Tabuatga runc CaSO” «2H,0 MuHepanu
\amga Xyga Kyn mukgopga yupaingu. 'mnc 150 — 170 "'C raya K nsgmpwun-
ca, Tapkmbupgarn kpuctanmsauums CYBUHUHT 3/1 UWCMUHKM RAy"OTKG,
Kyigupunran runc éku anebactp (2CaS0~-H20) pe6 atanaguraH
Mmo;ufara annaHagu. KyhaumpunraH runcHu cyera K,0pumb, cylok, byTk,a
\ocun KunuHca, y Te3 K;0Tagn Ba siHa CaSO” «2H ,0 ra atnaHagu. Func
aHa WyHpah xoccacn Tydainnu, kyiima btonunnap, X,ap Xun waknnap
Taliépnawja, WYHWHI4EK, 4eBOP Ba LWUNTbIAPHM CyBallja CyBOK, MaTepmanu
cuartmga nmbyatunagn. XKapox;; Mkaa runc CUHraH CysaknapHu runcnawja
nwnatunagn, runc KMoTraHgaH KeivH, ypHura Tywmpuiarad (ConnHran)
CYSIKHW TO 6MTMG KeTryH4a Kysratmain Typagu.

8.6. anorcHnap, ymymuin xoccanapu

I'iuioivHJiap ipyniiacm-a (Jriop, xnop, 6|-)om, nog Hiactat kupagu (actaT
— p;ulmoakrmB'>ncMcT, Kam ypiiimuiran). Faynap[.W. MeHpeneesgaspuii
cucremacuHuHr VII yHllacmgat p — NAeMeHrnapamp. Y napatoMaapuHuUHL
laTK,n 3HepleTUK noroHacupaa 7 TafaH 3N1eKTPOH 6ynagu. Y napHWHT
xocc;uapnga ymymnuinnnk 6opnnruT cabab aHa wyaup (8.4- xagsan).

8.4->kazsan
[asiorennap rpynnayaci 3feMeHTIapUHNAT Xoccanapu

Ne Xoccanapu F Cl Br J At

1. TapTnb pakwamm 9 17 35 53 85

2. BMWeHT 3neKTpoH 2\ 3 4s4p™~ 5s25p' 6s6p*
KOH(Urypaumscu

3. ATOMHWHT NOHNa- 17,42 12,97 11,84 10,43 9,2
HULW 3Hepruacu, 3B

4. Hnobwui anekTpmaH- 471 2,83 2,74 2,21 1,90
huinnunrn -1,+1, -1, +1, -1, +1,- -1, +1,

5. Bupukmanapgaru -1 +3,+5,+7 +3,+54-7 +3,+5,+7 +3,+5+
oKCMAnaHuWw pgapa-
Xacu 0,034 0,099 0,114 0,133

6. ATOMHUWHT paguycu
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Ynap 6uTTagaH 3NeKTPOHHM OCOH 6upukTUpnb, -1 oKcupnaHuw
fapaxacuHu HamoéH Kunagun. anoreHnap Bofopos Ba MeTainap 6unaH x,0cun
KunraH 6upnkKmanapuia aHa WyHan oKCMANaHuw gapaxacura ara 6ynagu.

dTopaaH 6oWwK"a ranoreHnapuMuHr atomnapu +1, +3, +5 Ba +7 ra
FCHr mycb6aTr okcupgnaHuu! pgapaxanapuHu \am HaMOEH K nagw.
Okcua/naHnw gapaxanapuHuH!' MymMKuH 6ynrad kuiimaTnapu atomnap-
MUHT 3M1EKTPOH Ty3UAULWN 6UNaH 1 10?ylaHaaun; GTop aTOMUHUHT 3N1EeKTPOH
rysuamwmnHmn ywby cxema 6mnaH ngoganawl MyMKUH:

2?
Ti n t

2V
tiix
JF-n =2
dTOp 3HT 3neKTpMaH(MIA 3ncmcHr 6ynraHnuru cab6abnm 6utTta
3/IEKTPOHHWN 2p - moroHavyacura 6MpukK| npmb onnTM MYMKUH, X0/OC.
YHUHT 61TTa Xy TnawmaraH 3/fICKTpoHK 60op, Ty cababnu pTop ak™ar
6Mp BaNeHTNMN, YHUHT OKCUANaHWL gapaxacu aca - 1bynagwu.
XNop aTOMUHUH!" 3/ICKFPOH ly3nnuwmn ywby cxema 6unaH W(|)oaa-
naHagm;

?J/\
ti tiot
Cc1 /7=3 £t

3S

Xnop aTOMUHUHT 1>p- noroHavyacupa 6uTTa XydTnawmMaraH anek-
TpoHM 6Gop Ba ogatparu (K"3ranmaraH) x"onarga xnop 6Mp BaneHTAM
oynagu. NeknH xnop Il gaBpga xonawraHaurn cababnm yHuHr Itd -
noroHavacuga sHa 6ewTa 6yw opbuTans 60p Ba ynapra KysraiaraH 3nck-
TPOHMAp XOWNaWnWN MYMKUH.

Xnop aTOMUHUHT Ky3nbyrad \ )natmga anekrponnap 3/; - Ba 37-noi-0-
HavyanapugaH 37/- HoroHayara yTtagu (cxemaga cTpcnkanap 6unad
KypcaTuaraH). butta opéunuuia rypian aficklpoHnapHuHI6up-6upngaH
axpanuwu (ToKyTawmnmn) BaneHTAUKHU WKKW 6GUPNUKKA OMUTpagu.
PaBlwaHKW, xnop BayHuHi'aHanomapu ((1)TopgaH rawk”~apu) <|)akar rok,
y3rapyByaH BaneHTAuMk 1, 3, 5, 7 Ba wynapra myeo(l)uk, kcnapwlaH
Myc6aT OKCUNaHWL AapakanapvHu HaMOEH K;Unuwm MyMKuH. <>ropga
3pKWH d-opbuTtannap iyk, femMak KWUMEBUIA peakuulllapia yHUHratomuaa
XyTnawraH 3f1eKTPOHNApPHUHT axpanuwu cogup bynmaingu (chuop
aTOMWHWHI 3/IEKTPOH Ty3unuwura k). Wy cababnm rwOHNapHUHT
xoccanapuHn Kypub umk™wpa GTOPHUHT Ba PTOP GUPUKMaNnapuHUHT
y3ura Xoc XycycuatnapuHu 4OMmMo 3bTM6opra onuLl J03uM.

FanoreHNapuuMHr BOLOPOANM BUpPUKManapuHucyBaaru aputmanapm
Kucnotanap \mcobnaHagu; H F -dpTopug kmcnota, HCLl - xnopug
kucnota, HBr - 6pomung kucnota, HJ - Woaug kucnota.
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LLyHW na:WwppaTyTUT Kepakky, raforeHnapHUHr yMyMuii xoccanapu
6unan 6up KaTopaa 6up-6upunpaH gapk;n \am 6op. by, aliHuk ca, hTOp
BayHUMronpukmanapm ydyyH xocgup.HP—HC1—HBr-HJ kaTtopga kucno-
TanapHuUnr kKyuynm optub 6opagu, 6yHra cabab6 Hr HuHr (byHga r —

ranoreH) 6or'naHuw 3HCprusicy Xxyaaum Wy MyHanuwppa kKamainnbé
6opIHUHAMpP. by k*aTopga hTopug Kucnota 60owWwK;anapnjaH Kyyucmspok,,
YYyHKW Katopga H—F 6opnaHuw 3sHepruacuM 3Hr kartragup. HI
MO.UCKYTaCUHWUHT MycTa\kamauru \am xyaam wy tTaptnéga ka,mannb 6opa-
An, 6yHra cabab agponapapo mMacodaHWHr kKaTTanatysugup. Kam
pullnpuran Ty3napHuWHr apysdyaHaurn AgCl —AgBr - Agl bjatopaa
Kamainnb 6opagu; ynapaaH dapk i pasmwpga AgF cysga axm apuingun.

Bowk,a ranoreHnapra KaparaHga hTop 3/1eKTPOHNApPUHN MapKam
lyi n6 Typagun, yHuHr 6mna (-1) okcmgnaHuw gapaxacu 6op. dTop cys
6unaH xnopra kK"aparaHga 60wk a4yapok, peakumara KMpuwagun: cyBHU
uap4ajiaé, sogopoga propua, kucnopog (M)-htopua, BOLOPOSL NepoKCUL,
KUCMOPOA Ba 030H >"ocun KUNagu:

F, + H,0 = 2HP + 0; 20 = 0% 30 =0,;
0'+F, = OF2 H,0 +0 = H,02;

ATOM pagnycu KaTTanawmb, MOHMAHWLW 3HEPrMACKH Kamaimb 6opraH-
nnurn cababnu F - At k*atopga MeTanMac/mnK xocciuiapn kamainb 6opagu.
MeTannmacnuk xocciuiapn dpropga aHr kyunm UogmlaH laH.

ManoreHnapHWHI peakuuara KUpHTHW xycycuatn I'- Cl- Br—J
Katopga Hacal'lnb 6opagu. Illy cababnm ongHHIN 31eMEHT KEAUHTUCUHN
11 wmHupat (I -i'anoreii) KUCNOMMIOPAAH Ma YNapHHHT rysnapujaH cuk,un6
YHKapanu; by \onga akWWMMHKHU K.yiugaln Taprnbpa 63T MYMKWUH:

1r>C17> Br> |,

FanoreHnap KUMCHUM Xu\aTthaH akTUB 371eMeHTnap 6yaraHu yuyH
Tabuatga \amnIna 6uprkma Xx;onmga, acocaH, rajioreHus KACnoTanapHuHr
Ty3napu \onnga yupangu.

®dT1op TabuaTtga, KynuHya, nnaBuk wnat CaF™ geraH MuHepan
>Nonmga yupaigun, 6y MUHepan OCOH cyloKMaHaguraH wnaknap \ocun
Kunnwu yyyH, 4ysH apuTuwl xapaéHuga, 6aknaH, TeMup pygacura Kywm-
nagu; YHUHT HOMM \am WyHAaH Kennb ymk”™aH. KeHr Tapk™anraH oc-
thopnu muHepannap, pocopuT Ba, ailHMK"ca, anaTmTha \am Kyn MUKZOp-
fa gtop 6ynaau.

XNOPHUHT 3HT My\UM Tabuunin upnkmacm ow Ty3u, 6ok ava anT-
raHga, HaTpuii xnopuagup, 6y Ty3 XJNOPHUHT 60oWK,a BUPUKManapuHm
\ocnn Kunuwaa acocuii Xxom awéaup. By TY3HUHT acoCUiA K,UCMU JEHT U3
Ba OKeaH cyBnapuga 6ynagu, 6yHpai cysnapga 3,5% atpoguga Ty3 6op.
KyHrnHa kyn Ba 6ynok”“apHWHT cyBMAaa x,am 6up Tanah mukgopga ow
Ty3n apuraH 6ynagu. CyBun ok,malijuraH 6ab3nm Kynnapga Ty3 MUKLOPU
TYRMHUW fapaxacura etagm (26% atpodupga bynagn) Ba Ty3 Kyn Tybura
4yykub kKonagu.
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Ty3 kan uk \onga \am yupalign Ba ep K*06MPUHMHT 6ab3n XoMnapuaa
K:wmn katnamnap \ocun kunagu, 6y Ty3 Tow Ty3 geb atanagu. Poccunsaga
[oH \aB3acujaH Ba Y panHuUHT aHybugarn OpeH6ypr BUNOATH AK HUAAH
Xyfa T03a Ty3 OonuMHagu, 6y epnapparu Ty3 K.atnlaMUHUHT KanUHAUTK
100 m paH \am opTagu. Ty3 koHnapu 3akaBkasbe, Ko3opucToH Ba
Cubupga, K,opak,anrtopuctoHga 6op. )*OpHUHT, OW Ty3nAaH Tawk” apu,
MNowk,a 6upnkmanapu \am tabmuatga Kyn MMkaopAa yypangm, macanaH,
cuneBuHUT KC1 Ba kapHanaut KC1 ¢« MgCl « 6H,0 muHepannapu
\onnpgaru Kanuin xnopua, AeHrn3 cyeuga 6ynagnraH Ba yHra raxup masa
6cpaguraH MarHuini xnopug Ba 6owkanap aHa WyHAak 6upukmanapaup.

Bpom \am xnop cuHrapu, TabnaTtaa, acocaH, Kanuii, HaTpuii Ba mar-
HWI meTannapn 6unaH 6upukkaH \onga yuypaiign. bpom 6upukmanapu,
ofataa, xnop 6upmkmanapu 6unaH 6upra yuypangu, neKnH ynap aH4ya Kam
Mukgopgaa 6ynagun. leHrus cyBnia Ba 6ab3v KynnapHUHE CyBuaa 03 MUKAOpAA
MelalnapHUHT 6po.Muanapu 6ynagu. KpuMHUHT Kynnapu Ba Kacnwii
peHrmsnparn K,opa-byros-F'yn KynTurnHuUHrcysnapugabpom aiHuk ca Kyn.

Wop 6upnkmanapu feHrus cysuga 6ynaan, NeKuH ynapHuUHE MUKLOpK
Ly Kagap 03Ku, ynapHu cyBaaH belicu raaxpatnb onnb 6ynmaigmn. JlIekuH
nogHn feHrns cysupaH axpatunb, y3 ryK HMUiapnAa rynnai o.nagnlaH 6abs3u
cyB”™napu 6op. byHpgain cysyTnapu HopmaHausa, bperaHb Ba MknnaHgua
K,Mprok/lapu eHunga aiiHuk"ca KyH, ynap K,opa geHrusga Ba Y30k, LUapk,
co\mnnapuga \am ycagn. Hedptnm paiioHnapga 6yprk gykcysnapuga KyH
mukgop og (1 nutpuga 10 mr gaH 100 mr rava J*) 6ynaau.

Ep kM oburuga ranoreHnapHMHr ymMyMuii MWUKLOPU XKyAa Kam.
XNMOPHUHT ep KMoburmgarn ymyMuini MUKAOPU OTFMPAUK XuUx"aTugaH
onuHranga 0,20%, QTOPHHHT ymymuin mMukgopu 0,08%, GPOMHUHT
yMyMuii mukgopu 0,001% Ba WOAHUHT yMyMuil mukgopu 0,0001% gup.

dusmk xoccanapn. ®Top ogatgarv WapouTaa ras, YHUHI K,anmH K"aBatu
6uanHap-6uanHMac KyKMMTUp-capuk, paHrga oynagn. ®Top KaTTuKk,
coBUTUAraHaa munHyc 219,6 "C ga K"oTaguraH CyOKAMKKa ailnaHagm.

XNOPHUHT CyBAarn apnuTMacu Xnopav cyB Aciinnagn. Xnop opraHuk
apuTyBUMNapAa AXTK apuiigu. X.nop Hadac WynnapuHn SAanrnaHTupagm,
Kyn MUKAopAa Xnop 6unaH Hadac 0oanb6 6yrmamw ynmMmra oinb Kenmtu
MYMKWUH. Tabunini xnop Tapknéunga mnsaron j*Cl (75,4%) sa Cl (24,6%)
6ynagu. Xnop capruw-alnun patnu 1a3, y \aBora K,apalaHfa TaxMuHaH
2,5 maprta orup; 11 X/JIOPHWUHT Hopman wapouTgal u maccacu 3,21 .
Xnop 6 atMocepara gK,uH 60cum ocTmga ofatgalu Temnepalypagaék,
CYlOKAMKKa aiinaHagn. Cytok,\onga xaop, nynatbanno!lnapga ékun maxcyc
LuucTepHanapga cakgaHagv utanlunagu.

Bpom Tyk KYHPV/Ip Tycaarn orup cylok/mkaup. Y xyga Te3 6ytnaHu6,
MeTann Kabu can antupangurad Tyk, Kyn paHr kpuctannap \ocun k™nagu.
WMon opataarm 6ocum ocTuga o\ucTa k™ msaupunca, cy6naumanlaHagm,
AbHW CylOKAaHMal Typu6, ryHadwa Tycnm 6ypra ainaHagw, iog 6ypwu
COBUTMACA, CylOK(ha3ara ainnaHmaii, fiHa K,atTuk,\onatra ytagu. JlekvH
nof, aiHMK"ca, kaTTa 60ocMm ocTuga 6upaaH kmsgupunca, 113,7"'C pga
CytoK aHagm.
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Xamma ranoreHnap xyga *kunp \ngnu éynagu. X,atto 03 MMKL0pAaru
raforeH 6unaH Hadgac onmul \am Hadac WynnapuHUHT K,aTTUK,TabCcup-
namnwnra BaToMoK,6unaH 6ypyH WUAANK,K,aBaTUHUHTSAAUTAAHULWNTA
cabab 6ynagn. Kynpok, Mubytop ranoreH opraHM3MpXHr K*aTTuk, 3a\ap-
naHnTura cabab 6ynuwm MyMKuH.

| "MIOTeHNap CyBAa aHuYa 03 apuiian. bup \axxm cye ogaTagaru Temnep

ryp;uia TaxMumHaH 2,5 \axm xnopHu aputagu, 0”C raya CoBUTUATaH CyBra
Xnop obopunraHga apuTmagaH KyKUMTUP-CapUK, KpUCTannap—xaopHUHT
Kpucranarungpatu Clj e axpanagm.

bpom 20 "C nu 100 r cyBga TaxMwuHaH 3,5 r apuca, inoa aturu
0,02 r apuitgn. ®TOpHK cyBAa 3puUTUG OGynmMaigu, YYHKM y CYBHMU
*|'apknbunii K cmnapra wWuapaT 6unaH napyanaingm Ba KUCNOpPoa axpaTuno
unkapnb, HF x"ocun X;unagw.

FanoreHnap KynruHa opraHuk apuTtyBuunapga: yrnepog cynbua,
cnupT, adgup, xnopodopm Ba 60wk Nanapaa cysgarura KaparaHga aHua
XTI apuiign. BPOMHUHT aHa Wy \amMa 3puTyBUYMaapugaru aputmacu
CapruMTUP-KYHpPUp paHraa 6ynagu. MogHWHT cnupT Ba ahmpaaru apuT-
Macu TYKKYHTUp paHraa, yrnepog cynbug sa xnopogopmaaru aputmacu
6uHadwa paHrga 6ynagn; spuTmanapHuHr paHrunga ¢pap~éynmwmnra cabab
WyKKn, conbeatnap \ocun 6ynagu, AbHM MofieKynanapu 3puTyBYU
MoseKynanapu 6unaH 6upukagu.

anoreHnapHWHIr OPraHnK apuTyBUMiapaa AXWnW 3puLLnbaH ynapHu
cyBfarn spuTmanapfaH axpaTtub onuwga (|)onganaHnnlMmymkuH. MacanaH,
MOAHWHT cymaaru apuTmacu 03pok, ylnepod cynbthug 6unaH vaik,atmnca,
MOAHWHT Kapuiib \ammacu cyupaaH yrnepog cyns(|)uara ynagn sa yrnepog,
cynbll)naHn ryHa()ma pamrra 6ymign.

Xnop. Nabopatopun Wa'H)M rmga xnop xnopug kucnatra mapradet (1V)-
okcmg Ta'ln:mp yiTH[imii 6unan onuHagun. Peakuunsa K,usgupunraHga 6opagm:

41IC1 + MnO” = CI* + MnClj + 2V\p

by okcupgnaHuw -kanTapunun xapaéuugup, ynga HCI, xnopug-
NnoH C1“— kanTapyBuu; MnO” - OKCMANOBYM.

Okcugnosynm MnO” ypHura kannin nepmaHraHat KMnO” nwnatuw
XaMm MyMKWH. By \onpga peakuus ojartgarv TemnepaTtypaga, AbHU
Kusgupmunmaca \am 6opagu:

16HC1 + 2KMnO” = 5CI2+ 2MnCI2 +2KC1 +
2C1" - 2e = C\\

+7 +2
Mn + 5e = Mn

CaHoaTfa X/10p HaTpUiA XNOPUAHUHT KOHLEHTPAaHTaH 3puTMacuHu
3NeKTPONN3 KANULW 6unaH onnHagn. Xnop aHogaa axpannb umkagn. byHpa
BOAOPOA (KaTogfa aXpanunb umk™agn) Ba HaTpUil rmgpokcua (spntmaga
Konagun) \am \ocun 6ynagw.
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CyloK NnKKa annaHTupuaraH xnop (xoHa temnepatypacuga 600 klMa
6ocumpa cywoK"MKKa alinaHagw) nynax 6annoHnapfga cakytaHagu Ba
MwnaTu xoiunra wy \onga Tawunagu.

KnméBnin xoccanapu. Xnop MONeKyfnacuh WKKW aTompaH Tapkub
TonraH, yHaa 6ornaHnw KytTbcus KOBaNeHT XycycusaTra ara:

:C1l: Cl: éknm Clj

Xnop meTannap 6unaH ysapo TabcupnawiraHga Kyy4am OKCUAN0BYM
X0cCanapuHu Hamo&H kunagu. bynga metani aToMaapyu 31CKTPONAapuHK
6epagn, xnop Mmonekynanapu 'sca ynapuum 6upuktupub onagn. MacanaH:

Cun" - 2c=
CI" + 2c = 2C1-

Cu f Clj = CiicCl,

Xnop Kynumnumk metannmacnap 6njiail \am peakyumra Kmpuwagu.
MacanaH:

2P + 3C17= 2PC1,
2P + 5C12= 2PC1,

Xnop Bofopog 6unaH ysura xoc peakumara kupuwagu. K*opoHkmga
xnop 6unaH BOAOPOS apanawiTupunaca, peakumara KupuwmMangm. J1ekun
ynbTpabuHagwa Hyp 6unaH éputuaraHia peakuus xxypaa tes, noprnaw
6unaH cogup bynagu:

Cl2+ = 2HC1

Tekwupuwnap Kypcatuwnya, by peakuus \ak 1k,ataa aH4a Mypakkab
ketagu. CI* monekynacu Epypnauk KBaHTUHM hv wTagum Ba 3pKUH
atomnapra (pagukannapra) axpanagu. Cl2 + hv=CI + Cl’. ATom
pagukannapugaH \ap 6upu 'BOAOPOA Monekynacu 6unaH peakuusra
Knpuwagu:

Cl’+ 11,= uc1 + 11’
Ha+ CI*=Ha +C1° wua\l

[actnabky KysraTuw KeTma-KcT cogup 6ynaguraH peakuusanap 3aH-
XUPUHW BYXYAra Kentupgun. EMyHaal peakuvsanap samkump peakumsnap
pgevinnagn. XNOpHUHT BOJOPOA 6unaH 3aHXup peakuusicu ok~ mbatmga
BOAOPOS XN0pUA ONMHAAN.

Xnop cyB 6unaH peakumsira KMPULLNG, HKKUTA KUCAOTa — XJ10pUA
(Kyunu Kncnota) Ba rmnoxnopuT (Kydcmns K1cnoTa) KucaoTa 2 ocwi uunagu.

01,+ HC1+ Heto

Funoxnoput Kucnota xyga ek apop. K usgupnnranga éku épyrankaa
KMinnranfa y xnopug kucnota 6unaH Kucnopoara axpanagu:

2HC10 = 2HC1 + O,
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TMHOXMOPUT KMCNOTa — KYY/M OKCUANOBYMN. XAOPHUHT HaMAKK (CyB)
UUN'MPOKMAA OKApTUPULL Xoccacu 6OpAMru aHa Wy kucnota )rocun 6ynm-
Wwu 6unam rytyntupunagm. KApyk,xnop ok,apTupysuu bynmaingu.

Xnop, Kucnopog, a3oT Ba Kymup 6unaH 6esocuta pcakumara KUpuLL -
mMaingn (ynapmMuHrénpnkm”olapu 6unsocuTa lyn 6unam onnHagn). Hamnuk
MyTpa xnop temup 6unaH pcakuusara kupuwmaingu. by \on >10pHK
nynat 6anfnoH Ba uMcTepHanapja cak”™awra UMKOH Gepaau.

WHblaTuAnwimn. Xno0p NYUMANMKCYBP WM 3apapcu;waHTupuv (CyBHY Xnop-
nart), ia;iriaMa Ba K,0ro3 MaccanapHu ok"apTUpuLl yuyH uwinatunagu. Y HUHr
Kyn KVCMAxnopug Kucnota, Xnopam o\ak, WYHUHIACK, Tapkubuga xaop
bynaguraH Typaum Xua KUMEBUi 6upukmanap onnwaa capdnaHagu.

Bopgopoa xnopug — XAOPHUHT 3HT My\um GupukmanapujaH 6upu.
Dy yTkup \MANmn paHrcus ras. Y 6mnaH Hadac onnHraHupga Hadac iyn-
NapuHun annurnaHTupagn Ba 6yragn. XasogaH 1,3 mapta orup. Ham 3aBoga
L,TyTakgn“, abHu x"aBogarn cyB oyrnapu 6munaH 6upukunb, mainga TymaH
ToMumnapuuum \ocun knnagu. O"C ga 6up \axm cysga 500 \axxmra AK,uH
BOJOPOS XNOpUA 3puinan. Bofopos XNOPUAHUHT CyBAaru apuTmacu x-topug
Kucnota aeinnagu.

NabopaTtopus wapouTuga BOAJOPOS XNOPUA HATPUA XNOPUAHMU
KOHLUEHTpMaHraH cynbart KucnoTta bunaH peakumacy Hatmxacuia onnHagu.
ByHAa BOAOPOA XNIOpUA Ba HOPAOH Ty3 (HaTpuii rugpocynbgat) \ocun
6ynagu.

NaCl + H,SO,= HCI T + NaHSO,

Wnlapn kypcatnb yTUAUTUACK, BOAOPOS XNOPULAHU MOLOPOLHU
Xnopga CHAMPUT Aynu 6mnaH \am oimiii MyMKWH:

ur+ C1n- 211CI

(‘avonTga xnopupg Kuc.mota ONMT yCyfnapu aHa Ty pcakuuanapra
acocJiamxiH. NaCl 6unaH koHueHTpnaHraH H,SO” opacugaru y3apotabcup
pcakuuscura acocnaHraH ycyn cynbatnauv ycyn geiinnagu, BOLOPOAHUHT
Xnoppaa éHN M peakumacura acocnaHraH ycyn CUHTeTUKYyCyn

MKKana x,onga \am ONuWHraH BOLOPOS XN0PUL Maxcyc HTTUPULL
MUHOpanapuaa cysra loTTupunagn. a3 cysga aHya TYNUK IpULLM YUYH
ras 6unaH cys 6mp-6upura K,apama-K,aplimn x~apakar uunagm (rasz nactgaH
ok opura, cyB oK opugaH nactra).

Xnopng Kucnota — paHrcus cyrok/mk. KoHueHTpnaHrad HC1 tapku-
6upga 37% rava BOoAOpPOA xnopui 6ynaau Ba Ham \aBopga ,TyTamgun“. Y
Kyunu Kucnota 6ynraHu yuyyH KucnotanapHuHr 6apya xoccanapura ara.
Kynuyunnuk meTtannap, acociiv okcugnap, acocnap Ba 6ab3u Ty3nap \amga
rasnap xnopug Kucnota 6unaH peakumsara kmpuwagm. Macanas:

Zn + 2HC1 = ZnCI™* + W,
NH3+ HCI = NH,CI ~’
Xnopug Kucnota Y3MHUHT Ty3napuHu (bapuii xnopug, pyx xnopug
Ba 6.) onuwpa, metannapHu jopunawfja, WYHWHILEK, O3MK,-OBb;aT
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caHoaTu Ba TM66METAA MwWwNaTMNagn. YHpaaH 6apuya kKumé nabopaTo-
puanapuga peareHT cugatmga honganaHnnagk.

Xnopug Kucnota ryMMuUpaaHraH, Sbum MYKKN K3acura kucnota bap-
[OW pe3nHa KMonnaHraH uMcTepHa Ba 6ovkanapga, WYHWHTAeK, Wwnuwa
Ba MOMATUEH ManLWnap4a cak WwWHagy \amja tawmnnagu.

Hatpuii xnopug (60w KT HoMnapu: TowTy3, ow Ty3, ranmt) NacCl
oBK"aTra CO/IMHAaAN, HaTPWUA TUAPOKCUEA, X0p, XN0pUL KucnoTa, coja
0NnwAa Xxomallé cuaTmga uwnaTunagm; o3unk, - 0Bk aT Max"CynoTnapuHu
KOHcepBayalwa oinganaHnnagn.

Kanwii xnopug KCL - KMMMaTAN Kanuiinum yrur.

Pyx xnopug ZnCI* gaH érouyHun unpuilaad cak/law mak“caguaa yHra
WnmMaMpuw ydyyH oiganaHwnagn; Kaslapnawpja MeTanl CUPTUHU
-\ynnaw yyyH uwnatunagn (6yHaa meTann cupTuaaru OKcup napaa
yK,0nagn Ba KaBllap metannra axwuy énuwagn); ZnCl, « nH,0 Tapkubnu
KpucTanaruaparnapy Mabilym.

Bapuii xnopug BaCL, —3a\apnau mogga, KMLAOK, XYXanuru
3apapKyHaHfjanapura K,aplm kypawja uwinatunagu.

Kanbuuii xnopug CaCI™ - (cyBcus) - lasHm kYputuwga (6yHpa
TY3HUHT KpucTanarngpatum CaClh o \ocunn 6ynaan) Ba TM66METAA
KEeHI Kynamga mwiatunagu.

AntoMuHniA xnopug ALC1, (CyBCKM3) KynuHYa OpraHuMK cMHTe3napga
KaTanusaTtop cudatnga hoinganaHunagu.

Cumo6 (M)-xnopug, 6owkava aitraHga, cynema HgCl, — kyunm
3a\ap; 6y TY3HUHT Xyfa CYONTUPUITaH 3puTManapmn Kyuam TabCcmp 3TyBUM
Le3VH(peKLMANoBYM BOCUTaA cuatuga uwnatunagu; ypypnapHu
fopunawja, TEpUHK oLlnallfia Ba OpraHuK cuHTesga xam donganaHmnagm.

8.7. WNHepT rasnap, ymMymuii xoccanapu

1894 linnpa vHrnns ¢usnrn Panein \aBogaH ONWMHIaH a30THUHT
3M4AUrn asoT GUpuKManapugaH ONMHra}| cod asoTHUHI 3uynurura
k;aparaHga \amuwa K™McMaH OpTUK, 6ynuwmnla abT6OpP GEpAn. YHUHT
aHuk/lawmnya \aBogaH oNnHraH asoTHUHT' | autpu 1,2.572 i'6ynca, asoT
6upukmanapugaH onvHraH asoTHuWHr | nutpm 1,2505 i' kenagn. Fam3ai
PaneiHMHIKalWUETUra K,mankmé kapamr  as(Y Tunlanu.umrngarn dapk,
YHIra opuppokK,6vpop 6oLLK,a ras aplKniuraHnnrugaH Kenmé umk;agu, gerau
huKpHU aiiTan. By onumnapHuH!' nkkanacm \am aTmoctepa asoTUHU
KEMUHIM TeKWMpUlLIapu HaTuxacmaa \aBoja ywa Baynavya Mabaym
BynMaraH SHru ras 6opanruHn aHulokylinap \a\ yHra aprox fie6 Hom 6¢punau.

AproH. Ar paHrcus ras 6ynub, \aBogaH gedpnu 6up apum mapTa
opvip; 1n aproH Hopman wapourga 1,7<S0 r kenagu; YHUHT aToOM OTUpanuru
39,94S rateHr. AproH KumEsuii xxun\atgaH 6yTyHnali naccuBgmp, YHUHT
HOMM \aM LWyHAaH onuHraH (aproH cysu ekya 6ynub, naccus gemakaup).
Y \ap kaHgai wapoutha \am \eu K,aiicu afemeHT 6unaH 6uprukmangn.

AproHgaH KeiivH siHa TypTTa rasCMMOH 3/IEMEHT: renmii He, HeoH
Ne, KpuntoH Kr Ba KCeHOH Xe Kawd 3Tunamn; 6y anemeHTnap 3asoja
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HuM\osiTNa 0'j Muk/topga 6ynsgun. Y napHuHr\ammacu aproH 6unan é6upra,
unepT rasnap fAe6 artanagu, YyHkKu ynap \am, aproH kabu, 60wk™a
3/ICMCH rfiap 6unaH peakuyuara kupuwmangn. lily 6unan éupra, nHepT
ralnapuullréowwk,a xycycuatu \am 6op, 6y XycycusT LyHAaH N60pPaTKK,
ynapnuuw' monekynanapu axkcax 6upruHa atomgaH Ty3uaraH, 6ounk;ava
nMrrangn, yfapHUHT aToMnapu y3apo 6MpuKKaH amMac.

FO™opuna aiiTMb yTuaraH ancMeHTnaphaH Tawi<,apu, pagnoakTus
ynapuwiapHi TeKWpuw Bak mMaa Kawd sTuaraH pagoH Rn 31emMcHTM
\aM WHepT rasnapra kupagu, 6y afieMeHT uarapu amaHauma ge6 ara’raH.
Nrmocdepa \aBocupa 6y aneMmeHT HM\OAT gapaxasa 03 bynagu.

WNHepT rasnap 4.N. MeHgeneeB xafBannga Xxap K,aincu gaBpHU
ry|'annaiigurad snemeHTnapaup; ynap \ammacu 6up K uunué, gaspuit
CUCTEMaHMWHI CaKKN3NMHYM rpynnacuHu \ocun b;unaan. enniigaH 60LlK,a
H6apya MHEPT ra3 aTOMNapUHUHICUPTK; M K aBaTuga Xyaa 6ap~apop cuctema
ocun K MnaguraH cakku3Ta 3/IeKTPOH 60p. MeaniiHUHT MKKUTA 3nek-
TpoHAaH mbopaT CUPTKM 3N1eKTPOH Khasatn \am 6ap”apopgup. LWy ca-
6abaaH, MHepT ras aToMnapu 3neKTpoH Gepuiura 3N1eKTPOH BUpUK-
Tupnb onuwra \amMm Mo un amac.

VHepT rasnap xed K,alicu afneMeHT 6unaH 6upukMaigmn, WyHWHT yUyH
YNapHUHT aToOM OFVPAUTAHK OfaTAary ycynnap 6unad aHuld a6 6ynmaiign.
YNapHWUHT aToM OFUPAUTUHWM TOMWW Y4YyH OyTyHnain 6Gowk"aya, uUsnk
ycyn KynnaHungu, 6y ycyn rasHuHr ysrapmac 6ocumparm MUCCUK MK
CUTUMUHUHT y3rapmac \aXMZAarn McCUK MK curumura 6ynlaH HUC6aTuHm
aHHK/iaiiira aCOCNaHTH. 111y Huc6aT Kuima'lw u MofieKynacmgaru
aTomnap coHu ryrpucuga (Lvkp 1o pTUT MYMKMH. WIHepr ravknpHuWHT
Mosiekynanapu 6tua aromgaH ly iHJiian »KaHnT 1 Ba, feMak, ynapHUHr
MOJICKyns|1 Maccach aloM Macc;uiapnnnvmjmm My iyn 6UnaH annKjiaHian.
VIHepT rasnapHuMHraloM OTPAUT CKM TapTub pakaMm K aHYanMK KUYMK
bynca, ynapHuH!' cyioK'iaimiii Ba KailHau] TemHepaTypanapu LyH4YaanK
llacr Gynagw. 1 enunitHn! ir KMUHan! TeMHeparypacm aHr nacr 6ynn6, pLUOHHWUHT
KaliHaT TeMHepaTypacu 3Hr tok™opuamp. ViHepT rasnapHu 6up-6upugax
KpaTno6 0NULL KAAHAW TemMnepaTypanapuHUHT \ap X6y nmimra acocnaHraH.

WHepT rasnap 6owk™a anemeHTnap 6unaH peakumsara kmpuwimaca \am,
6ab3n MHePT rasnapHUHI MoeKynanapy nacTTemneparypaja cys Monekyna-
napw 6unaH 6upuka onagun, HaTwxKaja, rmaparnap TMnugaru sa Tapknéuga
ONTUTafaH CyB Monekynacu 6op 6ek“apop 6upukmanap \ocun éynaam.

Oruvp nHepT rasnapHUHr 6ab3n opraHMkK mMogaanap QeHon, Tonyon
Ba 6owwk™anap 6unad \ocun K™mnraH 6upmyH4ya 6apkapop monekynsp 6u-
pukmanapu \am ONMHraH.

VIHepT rasnapHuHI 3HT AWKAATra ca3oBop GynraHu rcnmingup. Fennidiimn
pactnab 1868 linmnga atmocdepa CNeKTnapuHW Ba Kyéw npoTybe-
paHeunapuHU TEKWMUPULL NanTUAa UKKU aCTPOHOM — (hpaHLy3 0NMMK
XaHceH 6unaH uHrnu3 onumu Jlokbep Kawd kungu. Ly cnektpnapga
04 capvk; umsmk, 6opaurn tTonungu; Gy um3mk, epga ywa 3amoHrava
MabnyM OynraH 3neMeHTNapHUHT crnekTpupa 3gau. Ly Ynu3UK HUHT
TOHUNUWK Kyéluga SHrM 6Up 31eMeHT, AbHU epAa MabayMm bGynmaraH
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3NeMeHT 6op, AeraH ukKpra onné kenagw; 6y anemeHT gactnab kyéwpaa
TOMUATAHW YUYYH YHra renunin geraH Hom 6epungu. WyHpaH 30 innya
KEMWH KNeBeuT AeraH HOAWP MUHEpPaNHU K\M3gupuw BakTuaa KyéwaaH
TONWATaH Fennira yxwatw rasx™ocun KunuHaun. WyHaain knnunb, renvii
epfa ToNUANWMAAH aHya narapu Kyéwga TonuaraH.

Bapua rasnap nuuga BogopoAAaH KeMWH 3HT eHruau renuigup. Y
\aBora KaparaHga 7 mapTagaH Kynpok;eHrun. Fenuit y3ok, Baklnapra kagap,
CytOK, \onaTra ainnaHuMWwn MyMKnH 6ynmMaraH siroHa ras \nco6naHmb kengu.

lia IX 606

METANNAPHUHI YMYMWUI XOCCA
NAPU

9/1. MeTannapHUHI AaBpuii cuctemagarn YpHU,
xoccanapu, uortvimaniap

Kawdg atunrad 109 Ta ancMeHTAaH KyHumnuru (S3-tem) mcrannap
\ncobnaHagu.

Arap O. V. MeHaeneeBHUHT 3femMeHTNap [aBpuili cucrtemacumpja
6epunnniigaH actatra TOMOH guaroHan yTkaswuaca, y \onga gnaroHajHuHr
YHI TOMOHW oK opucuga meTanamac anemeHtnap (éHaku rpyHnada
aneMeHTNapu ByHAaH MycTacHO), YaH FOMOH nacTuja — MeTann xoccara
ara 6ynraH anemeHTnap (EHaku rpynnavyanapHUHr aneMeHTnapu \am
wynaprataannyk;lu) 6ynagu. AuaroHan Ak MHUra koinawiras afnemMmeHTnap
(macanaH, Be, Al, Ti, Ge, Nb, Sb Ba 6.) nkku xun xoccanm bynagm.

3NeMeHTNapHUHT ounanapra 6ynuHMWKUra acocnaHuwb, metann
anemeHTnapra 1 Ba W rpynnavyanapHuWHr s- anemeHtnapu, cl- sa I-
aneMeHTNap, WYHUHIAeK, 60T rpynnavanapgaru p- anemedntnap Il
(6opgaH Taw”™apu), IV (Ge, Sn, Pb), V (Sb, Hi) Ba VI (Po) kupagu.
KypuHn6 TypubaMKn, 3HT TUNWUK MeTann anemcurnap LaBpnapHUHT
(MKKMHYnpaH 6ownab) 6oTnaHuw K McMmuaa Xonann an.

MeTannapHUHr aToMnapuaa TaTuuM 3HepreTMK K,06uK;la, ogataa,
6uTTagaH yyTarada Ba pak,at 03 COHAarun y K,agap Tunuk ynmaradnapuga
eTTMTaraua 3n1eKTpoH 6ynagu. Y napHuHratomnapw, ogataa, kana planycnmn
Gynagu. MeTannapHUHI aToMnapn MeTwliMacnapHUHr aToMnapuaaH (japk,
KANu6 TalKkun aneklpoHnapuHm ocoit 6epagu, AbHNU Ky4uan KakTapysuunap
\nco6naragun. LUy ca6abnu metannapHUHT atomnapu mycéar 3aps;lnaHraH
WOHNapra annaHagu. ATomnapgaH axpanunb 4uK,K.aH 3jeKTpoHnap
MeTannapHWHI Mycbart 3apsifinaHraH noHnapw opacuaa 6upmy!lya spkuH
K516 topa onagun. by 3appayanap opacuia 60rnaHuLl BYXyAra Kenagu,
ABHW 3NEKTPOHMAP KPUCTaN NaHXapaHWHT TYryHNapmaa XonnawraH
mycbar 3apsfnaHraH MOHapHUHT ano\mga k™ aBatnapuHm ryé 6up-6upura
énuwtupagn. MogoMuKKY, 31eKTPOHAAp TYXTOBCU3 X" \apakaTaa akaH, ynap
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myc6aT :3apagnM moHnap 6wna™y Tyk,HawraHga Oy voHnap HeiTpan
aTomfiapra, CyHrpa aca OKCuffiaHraH noHnapra ainnaHagm sa \okaso.

'1'abuatga ydpawmn. Ep k*oburmaa sHr Kyn Tapk™airaH MeTann anto-
MMOUALNUP. YHAAQH KeAWH TCMUp, KanbUnin, HaTpUiA, Kanuin, MarHuii Ba
Tulan rypayui. Bolk,a MeTannap Xxyga kKam MUKaopAa yupaian. MacanaH,
XpoMm ep koburuga macca xu\atugar aturu 0,.3%, Hukens 0,2 %, Muc
ma 0,01 % 6op, xonoc. Metannap tabuatga apkuH \onatga x.am Ba
rypam 6upukmanap \onuga \am yupaigm.

MeTannapHMHITabnaTAa yupawmHn Kyinngarn ymyMuin cxema Tapamaa
No;ublall MyMKUH.

Onunnw ycynnapu. IHr aktnus metannap (Na, K, Ca, Mg) anektpo-
nn3 ycynuga onuvHagu. Kampok, akTue 6ynraH meTanfiap YnapHUHT
okcuanapugaH yrnepog, yrnepoa (M) okcua éku antOMUHWIA GunaH
KainTtapunagu, cynbunnap aca aBean Kyngmpunagun, KeinH k™ antapunagu.

1 MeTannapHu ynapHuUHI okcugnapugaHn yrnepog éku yrnepog (I1)
oKcmg 6unaH Kantapui;
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4e

+4 o t +4 U |
SnoON + C A CON T+ Sn
be
+3 T e t +4 (0]

PeP3 + 3CO ~ + 3CO, + 2Fe

2. CynbuanapHn Kynampmb cyHrpa x,0cun K*uammran oKCugnapHu
KanTapuL:

pl2e—I

-2 (0] ( +2 +4-2
2ZnS + 30, >2Zno + 2S0Oj
r 2=
+2 o t 2 o

Zn0+ C > COt + Zn

3. MeTannapHu ynapnuurokcugnapujanm mucbaraum akruu
meTannap 6unad K;aiitapuin (MacaHan, antoMUMHOTEPMUS)

p lle -,

+4 (@] t +3 (@]
3MMO2+ 4A1 -> 2AI103 + 3Mn

4, Cytok/laHManapHu 3f1eKTPON3 K,MnLL.

dusmk xoccanapu. MeTannapHUHT ymymuii Gu3ank xoccanapu ynap-
HUHI KPUCTaNN NaHXxapanapu anox™vga Ty3mauwira ara akaHaurura 6or-
nvkaup. bapya meTtannap ysmra xoc Metann SATUPOK/TUIMTA 3ra, YyHKK
MeTannap y3 cuptugaH épyrauk HypnapuHu axwm k aitapagn. Metannap
paguoTynk mHnapuHn \am K“aiitapagu. by \ogncagaun paguoteneckonnapsa,
EpHUHICYHBUIA Aynpolinapy paguonypnamuiinapmmm Tytnb K onaguraH
Ba CAMONETNIApHN KaTra macodanapaan naikné ona;luray prLynonoKaTop-
napfa oinganaHmnagu.

MeTannap anekTp TOKM Ba UCCUKATKUU AXLIN YTKasysuunapaup. by,
MeTana KpUCTal/ maHXapanapuja 0COM Ky3sr'anaguraum aficktponnap
6opnurn cababnu, ynap anekTp maigonmga Mabiym AyHWWTAA \apakaT-
naHaguraH 6ynué konagu. dnexkTp yTKa3yrh ai*HK Ba MCCUKATK YTKasys-
YyaHnuk Hg paH Ag rava optmub 6opaau;

Hg, Pd, Fe, Zn, Mg, Al, Au, Cu, Ag "

JNeKTp yTKasyBYaHNUTW AXWK 6ynraH 3Hr \ammabon MeTannap
MUC Ba aNOMUHUAANP, WYHUHT YUYyH ynap 3/1eKTp TOKU yTKasyBUuiapu
cuaTunga nwnatunnagm.

Kynunnuk metannap nnactvk 6ynunb, ynap axwmu 6onranaHagn. by
xycyceuat \am metann 6opnaHvw acocuga TywyHTMpunagu. Arap metana
naHxapanapuga noHnap 6up-6upu 6unaH 6esocuta 6ornaHmaraH 6ynca,
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ynapp|uir ano\mpga k”“aatnapu 6up-6mpura HucbaTaH 3pKUH CUDKUIA
onagn. McTwlnapHuHr 6y xocc® NNaH ynapra mexaHuK WLINOB 6epuilia
thorpanaHuna;ln.

Kynunnuk metannap (UMWK;op™A MeTannap, ONTUH, KYMYL, MUC)
6onTana! lysuaH Ba ynapgaH 6ab3Hnapu (Xpom, mapraHel, Cypbma) xyga
Mypr. QHT MypT meTannap 4. V. MeHgenees gaBpuii CMCTCMacUHUHT V VI,
Ha VII rpynnanapuga >konnawraH. By aneMeHTNapHWHI aToMaapuga
6cTTajaH eTTUTaraya apKuUH 3NeKTpoHnap 6ynagn. SPKUH 3NeKTPOH-
NapHWHT Kyn 6ynun]n MoHNapHUHT cwox™iga K™ aBatnapyu MycTta’kam 6ynmo
Kronuwmra cabab 6ynafm Ba YNapHUHT 3PKUH CUpRaHuLumra Xanak mt
6epaan, wy cababgaH meTannapHUHT UAACTUKAUTU Kamasau.

3nunuk, KMaTTMKMIMK Ba CYIOK/TaHMLI Temnepatypacu Mmetannapja
HU.\oATAa XMnma-xun. MacanaH, WK opuit MeTannap aHl KM4uk, ocmunii
3HT KaTTa 3MYNMKKa ara. 3nunuru bGewpaH kam 6ynraH meTannapHu
EHIMN MeTannap, 3nunurn belwgad Katta 6ynraHnapuHu orup meta’Mslap
[e6 ataw wapTayM pasuulga Kabyn K MAnHraH.

MeTannap K\aTTyk UM xxmn\atgaH onMmocrarak,k,0cnaHagu, 0fIMOCHUHT
Kattuk turn 10 geb K,abyn KWANHTaH. JHT OMLOK, MeTannap UWk opui
MeTabnap, 3HT K,atTurn Xxpomamp. CUMOGHUHT CytOK 4aHMLL TemnepaTypacy
3HT MacT, BOAbPaAMHUKN 3HT K OpW.

MeTannapHUHI XapaKTepnn KUMEBUIA xoccanapu. MeTannapHUHT 3HT
MY\MM KMMEBMIA Xoccanapmn ynap aTOMIapuHUHT KUMEBUIA paknusnapmaa
BalOMT 3/1EKTPOHMNAPUHN 6epnb, Mycbar 3apsyuulLraH MOHIapra anaHu-
wngan méopaTamMp, SbHW Menubyap pcakHusnapaa Kallrapysum \uco6na-
H:n1.

MeTannap ancklp()maH(1)uinnnt ouopyn 6yTaH ranc)reHnap, Kucno-
pog Ba Qlll iniiyi ypr 6unan 6MpMyHYa Tu;ulatam pcakumnara KupuLagu;

(0] (0] +2-1
Ca + ClI, CaCl t
o) 0 +2 -2
2Mg + 2MeO

By peakuusnapga Teruwan MeTaaimacnap oKCManoBumn \ucobiaHagm.

MeTannap BOfOpPOJ MOHMapW Ba 60LIKA MeTanNapHUHT WOHNApW
Tabcupuga \am OKCMANAHWIWMN MYMKWH. MacanaH, MeTafnapHUHT CyB,
KucnoTanap BaTy3 apuTMmanapu 6unaH peakuusnapu.

e} +1 +1 o
2Na + JH0 2NaOH + HAT

o +1 +2 O
Zn + 2HC1 - ZnClIl. + HQ

By peakuusanap TeHrnamanapugaH KypuHuo Typubanku, ynapaa Bo-
A0pO4 MOHNApW Ba MeTaNa MOHMapW OKCMAA0BYM, METana aToMaapu aca
KalitapyBunamp. AMMO, \aMMa MeTaNNapHUHT K,aiiTapyBYaHINK Xoccanapu
6up xun oynmangun. YyHOH4YM, pyx BOAOPOA MOHNAPUHMK K alTapuLm
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MYMKWH, MWUC 3Ca BOAOPOJS MOHMapuWHW K ailTapa onmaingu (Muc
BOLOPOAHMN KMCNOoTanapgaH CuK,mb Yuk,apa onMangn).

Temup MOHNMapuUHKN K aliTapa onagu, muc aca Fe M"MoHNapuHu
K aliTapa oniMaingn (MUC TEMUPHW YHUHTTY3M 3pUTMacuaaH cuk M6 unk apa
onmaiign). MeTannap Kaiicu peakuusnapfa, K aHgai wapouTtga K;atHamla
OIMWWHN ONANHAAH aliTM6 Bepull YYyH YNapHUHT K,aliTapyByYaH/IuK
xoccanapuHu 6unui 3apyp.

Arap tak”ar ano\nga nsonauusa K;unmHraH aTomnapgaH BanenT aek-
TPOHNAPHU TOPTMG 0NN YUYH capdiaHagnraH SHepPrusaHUHT Y3uHU \u-
cobra onaguraH 6yncak, 6y \onga metannap!iv mabnym TapTu6aa >oii-
nawTUpUIL MyMKWH 6ynagu. MeTannapHuHr' 1865 Anunru pyc onmmu
H.H.BekeToB TOMOHMAAH TakAng aTunrad Gypliait >KonnannupuanLwm
rapum ylia gaspfa gaBpuid K,0Hyn \am, aTOMAApHUT' Ty3unmwun \am
MabfyM 6ynmacaga, YAapHUHT AaBpuii cuctemagarum ypHura myBoguK,
Kenagu. MacanaH, UK OpWiA MeTannNp4aH NMMTUIA aToMaapuia NoHAaHuLW
3HEepPruacy 3Hr karta (SbHU AUTWUIA 3HT NaccuMB OYNULLIN KCpak 3nu),
thpaHuuin aToMmnapuga aca NacCUBAMK 3HI Kam OYNULLIN KCpak.

Arap hauaTt MOHNAHWUL 3HEPTUACUHUT , ArHn ano\nga nsonayus
KUNNHTaH aToMAapAaH 3/1eKTpoHnap Topiiis onmMmnna KcTafll aH aHep-
TMAHWHT Y3UHUTMHA aMac, 6anku KpucTanna naHxapanu 6ysumnua capg
OynaguraH sHeprusHun, WYHWHILEK NOHNAp rugpartnanniwinia axpanmo
umk™aauraH sHeprusHu \am \ucobra oncak, y\onga met A WwnapHU ynapHUHT
rugpatnaHraH uoHnap >“ocun KMAuwW xoccacura K,apab Kyinmparuya
XOoMnawTupuw 3apyp:

Li, K, Ca, Na, Mg, Al, Zn, Cr, Fe, Ni, Sn, Pd, H, Cu, Mg, Ag, Pt, Au.>

By uaTop MeTannapHUHT 31eKTPOKUMEBUIA KyunaHUW LaTopu Ae6
aTanagu. by khatopga MMTWIA 3HT akTuB 6ynnb unkagn. JTIeKuH, nwk opuii
MeTannapiaH MMTUIA NOHNAHWULL 3HEPTUACUHMHT KMAMaTUra K aparaHaa sHr
naccvB 6ynnLImM N03uM. BUPOK™ NNTWIA MOHUHUHT Pagnycy HaTpuiA Ba Kaiunii
MOHNapUHUHIpaguycnapuaar aHua Knuuk. Il LyHuHr yuyH antuii noHnapwu
aTpoduia By)Xyara Kena;wraH 3MeKTp MaifoH HaTpuil Ba KOLWKIA MOHNapW
aTpothua to3ara Kenagurad sanektp mMaiigo[ulapgad aHua Kyunu éynwiw. Ly
6ovchaH, MMTUIA MOHNAPUHULL'NALP A NIAHULWW HTPWIA iti FOWLIA NOPUTPUHWHT
rugpatnaHuLInra K aparaHaa HucbataH ocoH 6opagu. byHullr Harvxacuga
NMTUIA MOHNAPUHUHT 3puTMara yTuLl >kapaéHu >kyfaa Te3 Oy, YHUHT
3NEKTPOKMMEBUIA KyuaHWLLINap Kaatopuaa ypiw Ly 6unal i Tywwy! nmpky.

3NeKTPOKMMEBMIA KyunaHuw K atopuga Yyanga Typra!! metann yHrga
TypraH MeTa/lIHN YHUHT Ty3/1apu 3 p T ManapuaaH éku cytok/laHmwlapuaan
CUK,M6 YnHapa onagu. Ly kaTopgaH tolifganaHn6, macanaH, HUKeNb
MUCHUN YHUHTTY31 3pUTMacugaH Cuk,M6 YNk apuiliHN onguHAaH antuo
6epul MYMKUH:

Ni + CuSO, = NiSO, + Cu
Ni" - 2e = Ni2»
+ 2e = Cu«
9- Knmé 129

www.Orbita.Uz kutubxonalsi


http://www.Orbita.Uz

i
I (

\
By \onpga snektpoHnap aktue mMetann (Ni) aTomnapugaH axpanaau
Ba aKTUBAMTM KaMpoK, MeTann noHnapura (Cu™) 6upnkagm.
AKTUB MeTannap CyB O6unaH peakuusra kupuwagn, byHaa cys
okcu/vioBuK 6ynagu. MacanaH:

2Na + 2"O = 2Na" + 20H- + HAT

Na" —e = Na”
+1

2Hp +2 = H\ + 20H-

rmapokeugnapn amoTep 6ynraH metannap, ogataa, KACAOTWIWPHUHT
aputmManapu 6unaH \am, WLWK,0pNapHUHT 3puTManapu 6unaH \am
peakumsara kmpuwagn. MacanaH:

BC+ 2HC1 = BeCI2+ H, T
Be + 2NaOH + 2H20 = Na® [BeO'H,] + T

WyHpali kKnnnb, meTannapHUHI MeTanaMacnap, Kucnoranap, akTuse-
MUY KampoK, MeTannap Ty3NapuHWUHI 3puTManapu, cyB Ba WK opnap
6unaH y3apo TabCUPU yNapHUHT acocuii KWMEBUIA Xoccacun — KaiTapyB-
YaHANK XYCYCUATUHUN Tacank nangu.

MeTannap 6up-6mpu 6munaH x.am KUMEBUIA GupruKManap )“ocun Ku-
AWMU MYMKWH. Y NapHUHT YMYMWUA HOMU — uHTepMmeTann 6npnKMajiap
KN uHTepmeTannugnap. bynapra 6ab3u MeTannapHUHI cypbma 6unaH
\ocun k™mnraH 6upunkmanapu mucon byna onagu: Na”Sb, Ca, Sb™, NiSb,
Ni"Sb™ FeSb. ¥Ynapga KyHuH4Ya meTannmacnap 6unaH \ocun K wiraH
6upnkm:ulapula xoc 6ynraH OKCUNMKLIWT Aapaxkacura puos K,uamHMmaiiau.
Opatpga, 6ynap Cwpmo uiKhiap \ncobnaHanu.

Ynap TaTKU KYPUHUTWUAAH Mcnuuiapia yxTangun. Wrrepmetanang-
NapHUHT K.arrvkMNurm, ogataa, ynapHu \ocun K™MiraH MeTannapHuKugaH
FOKOPW, HNACTMKAUTK '3ca aH4a Kam byna;an. Kynumnank nHtepmetanaugnap
aMiL'Uia nwnatnnagn. Cypbma — nHaunin JnSh, cypbma —antommHnin AlSb
Ba 60LIK N WapaaH ApMM yTKasrmunap cudatmga Kyn oinganaHnnagun.

Kotuwmanap. MeTannap cog n;0n4a, acocaH, kam uwnatunagn. Aco-
CaH, YNapHWHI KOTUWManapu uwnatunagn. Kotuwmanap, KynuHua,
ynapHu \ocun k™ nraH mMeTannapHWUHI XoccanapupiaH gapk, K unaguraH
Xoccanapra ara 6ynagu. MacanaH, TeMup, antoMUHUA Kabu meTannap
HuUcbaTaH OMLWOK YNNG, ynapHUHI 60LWK,a MeTannap 6unaH K oTuLLIMa-
napu etapnu fapaxaga kartuk, bynagu.

K"OTWLLMaNapHUHT OIMHWLIKN CYHOK aHTUPUATaH MeTannapHWHT 6up-
6upuga spuwmnra acocnaHraH. CylokaaHTMpuaraH Menannapga 6as3m metan-
nmacnap x,.am apuingu. CoBUTUAraHLa Kepaknum xoccanapra 0COH CYHK,-
NaHyBYaH, WCCUK,K,a Ba KucoTanap Tabcupura ymgamnm \amga wy kabu
Xoccanapra ara 6ynraH KoTuwmanap x,ocun éynagu.

KoTuwmanapHu Tapknbu Ba xoccanapura K,apab Kyingarn dynna-
napra 6ynunw MyMKWUH:

1 K"oTuwmMa coBUTUAraHAa 6up XXUHcnu Kpuctannap \ocun éynagu.

ByHAa KpUCTann naHapanapHUHITYTyHAapuaa X,ap Xun metannapHuHr
aToM/apy Xoiinawagu Ba K\aTTviK, apuTmanap x;ocun 6ynaau.
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2. K,otuwma coButuaraHga ano\nga metaniapHUHr Kpuctannapu
axpanub uvkagu. byHgain \onnapga kK~ oTMLLIMA MeTalNapHUHT MeXaHUK
apanawmacugaH néopat 6ynnb, kaTTuk, aputma \ocun 6ynmaigm.

3. McTannap 6up-6upuga apuraHfa ynapHUHI aTomjapu y3apo
pcakuuara Kupuwagn: nHtepmetann bupmkmanap geb ar’buysum 6Upuk-
Miuiap \ocun 6ynagu. MeTtannmacnap cyrok naHTUpuaraH metannapga apu-
runranga \am Kumésuin peaxkuwsnap cogup 6ynagu. MacanaH, Temup
altoMnapuv yrnepog atomnapu 6unaH peakuuara Kupuwmnb vysHra ano*nga
Kan ubY>K Ba MypT/IMK X0ccanapuHu bepaguraH Temup kapbug FerC —
LuemMeHTUT \ocun K™naaw.

MeTa;WapHUHT CyroK/WHTUpUAraH \onatga pakT- MeXaHUK pasuLlja
ap™mTwImnG K onmaid, 6ankn 6up-6upun 6unad (MeTanaMacnapHUHT aTomIapu
6unaH \am) Typauxmn 6ruprkmeunap \;ocili st K,arumlM;nlapHunrynapHu
\ocun kunraH meTannapgaH uU3MK Xoccanapu 6Oyinya KeckuH ¢apk,
KunuwunHnHrcababnapngan 6upnamp. YyHoHUM, 6UP KMUCM KYPHOLWUH Ba
nkkn KVOM kanaiigaH néopat k*oTutma (kaBwap) IX0° C ga cytok WwHa-
an, \onbyku, KyppowuH 328° C ga, K,anain aca 23 C ga cylok KTaau.

3Hr My\Wm KroTumanapgaH 6upu (bopwmomun lapkn6éuga 98% Al,
4% Cu, 0,5% Mn Ba 0,5% Mg 6ynagn. ¥ e T unnulunm caicyiab k*onagu,
ammo WIOMUHUIA Ba MUCTa HUCOaTaH aFida k™arrvk,6ynagn. [ropwmMoMnHNi
camMonéTco3nmKaa Kyn nwnatunagn. KynrmuHa 6otk a k*otuwmanap \am
Malxrym. Xo3mpru Bak \ga aipum KpTuLiManap KyKynvenkbTyprusic ycy
6unaH TaiiépnaHagn. MeTannapHuHrapanawmacy KykyH \onnga onuHagu,
KatTa 60CcMM OCTuga npeccrnaHagu Ba tOK,0pu \apopatga KhalitapyBum
My\WTAa KpBywTMpunaamn. by ycyn 6unaH yta K*aTTuk KpTuLLIManap ONIMHagM.

9.2. MeTannap Koppo3usacK Ba KoOppo3unsaaaH
\umos upnm

\ammala mMabnymku, Temup 6ytomnap \aBo Ba HaMm Tabcupuga
3aw'naiign. byHutnaluxacHga Mcnuui K~ApwiMiuiap, MallyHa K™McMiapy
acTa-cekun cmupunagm Ha \ap XuH ac606-ycKyHanap Mpok”“cu3 6ynué
|[<;omamn. by \ap Aunm xank, Xy>kammurura Karra 3apap Kan upagu.

McTannapHUT CMUPUANULLI XXapacHW Koppo3us (noruH4a corroclere
—emupununw) geé aramagn. KopponT —MCcTuWUAAMp Ba ynap i“omutu-
Manapummmr Tawum Myj*um Tabl pnOan KUMEBWI Ba bleKT POKMMEBNIA
EMUPUANLLIMANP. EMUPUANNTUHT coamp GynuT MexaHU3MuUra Kypa,
KOPPO3WAHWUHT MKKWU XUJT — KUMCHWIA Ha 3NICKTPOKUMCBUIA lypnapu 6ynaaw.

MeTanauuir TeBapak-aTpodgarn MyyMTha okcmagnanub emu-
puanwnga cucTemaga anekTp TOKKU nango bynmaca, byHgan emvpnaunul
KUMEBWNIA Kopposuananuw fgeimnagn. by \onga meTann MY\MTHWUHT
TapKn6Min KUCMNapu — rasnap Ba HO3MEKTPOAMTAAp 6unaH pcakyusara
Knpuwagn.

KuMEBMiA KOpPO3MANAHULIHUHT ra3 Myy;nTuga KOppo3usiaHuLLN
aennagurad Typu, SbHU MeTannapHUHT X,aB0 KUCNOPOAM GunaH 6upun-
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KAWW KNTIM japnp Keatupnau. FcMmncpatypa KyTapuaraHga Kynduauk
MeTannapumMr oKCcuananuT TC3NUIM Xyfa oprné kcragu. MacanaH,
TeMupga 250 — 300 "C paek,0KCLUNMK(UUMHT Kypumnaalw an napgacu \ocun
6ynagun. 600 °C Ba ymgam tok“opuga mcTannapuimn' cCUpTM TEMUPHUHT
rypnm xun okcugnapu: co, PerO"gan mMbopar Kyinnnau K;atiamu
6unam komnamagu. Kyiunan TEMUPHW KCAWUTM OKCUANAHWLLIAAH
my\odha:}a k,una onmaiign, ifyilkH ynga nap3 ketran »oCYEap na roBaknap
6ynunb, ynap MeTannra KACAOPOAHUNT >TUlLINra K apTUANK KUAMangn.
Wyunnr yuyH Temup 800° C paH tok“opuga K,u3gupunlallpa yHubir
OKCUANAHWLI TE3/IMTN XyAa opTnb KeTagu.

HoanekTponutnapgarn KuUMEBWIA KOPPO3UANAHULITA WYKU EHYB
AuuraTennapu UANMHAPNAPUHUHIEMUPUANLWIW MUCON Byna onaan. ExHun-
rmga Kywumyanap — ONTUHTYTYpPT Ba YHUUT Gupukmanapu 6ynagwm,
ynap éHraHuga ontuHryrypt (IV) Ba (VI) okcmanapra — KOppo3uoH
aKTMB MOfdanapra aiinaHagn. Ynap peakTus ABuratesiapHUHrgeTaniapuHm
—conJo Ba 6ok anapHn emupagm.

ONeKTPOKMMEBUIA KOPPO3WS 3HT KaTTa 3apap Kentupagu. MeTansHuHr
INEKTPOAMT MyxMTuga emmpunminja cucTema uunga 3nekTp TOKU
BY>KYAra Kenca, OyHjam emMupuanwl 31eKTPOKUMEBUI KOPPO3USANanuLL
peinnngn. by \onga KumEBuii xxapaéHnap (3neKTpoHnap 6epui) 6unaH
6upra anekTp xapaéHnap (3NeKTpoHNapHUHT6Mp KncivMaM 6ok™a k™ vcmra
yTuwmn) \am cogunp éynaam.

JNeKTPOKUMEBUI KOppo3mananmniira MuUcon Tapuk™acuga xnopug
KucnoTa aputmacuaa (a'LHu Bogopod noHnapu 1l MUHT KOMHeUTpaLmsacu
tok"opu 6ynranaa) mucla rcrm6 rypray rcMUpnUT KOPPO3MANAHMLLNUY
KCATUPTN MYMKUWH

Kopposus xapacumHuw Mox™matu. Femup Ha ynHfn K,otulumEbiapm
KOppo3usAra sHr KyH yypaigun. by >xapaéHHHHT MO\MATM WyHAAH M60-
paTKu, TeEMUp aTtomaapu KUCnopog, cys, BOAOPOA UOHIApW Tabcupuia
acTa-CeKUH okcmpanaHagu. Temup Ba YHUHT KMOTULLIMANapy Kopposusana-
HULWWUHN YMYMWUIA KYpPUHULIAA KyAngarnya TacBupnall MyMKUWH:

Fe «- 2e Fe2"
Fe - e Fe”

Opatga, KNCnopoa okcuanosum \ucobnaHaau:

4Fe*'(0H), + 2HOH + 0", 4Fe«(OH),

Mopomuku, \asoga yrnepog (1V)- okeung, ontunryrypt (IV - okeunp
Oynap akaH, ynapHUHI cyB 6unaH y3apo TabCupugaH Kucnotanap x,0cun
Oynagn. Y napHuHr guccounnaHuWniaH aca BoLOpOL MOHNapu \ocun
6ynn6, 6y noHnap x,am MeTasn aToMAapuHU oOKcuananau;

Fe + 2HN  Fe™ +
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Faxpuba ynm 6unaH Wy Hapca aHUK"aHraHku, meTann 6oLWK;a
KamMpoOK, aKTUB MeTannara Ternb TypraHga BOLOPOA MOHIapu Te3pok,
OKCMUUbIHAN.

"Y||cklpokuméBnii Koppo3msamm, acocaH, 60Lb;a MeTanNapHUHT Ba
Mi-iajumac MogAanapHUHI Kywymyanapu éKn CUPTHUHT 6MpP XKXUHCAK
Ymaatril kenTnpunb unk,apagu. SNCKTPOKUMEBUI KOPPO3UA Hasapuacura
Myiu)(iiK,, 6yHgain nonnapaa meTann afneKTponuTra Tekkammga (3nekTpo-
JI \nlK)gaH agcopbumananrad Uamamnk 6yanuwmn MyMKUH) yUUUrcupTuaa
lanlmanvk anemeHTnap ENskyara kenagu. ByHaa KyunaHumx MaHpUApoK,
»a aKTUBMNUTY KaMPOK"6y/nraH MeTannra ytaau sa 6y mcTwliga sogopos
noHnapu K"aitapunagn €Ku cyBfa 3puraH KUCNOPOJA K,aiTapunagu.

1YyHpaii Kununb, anekTpokumésuii kopposuanalHllnga (\ap xwun
mclannap 6up-6upura Terné Typraumga \am, 6urra merannHuL' cUpTUAA
MUKpOrasnbBaHUK anemeHTNap \ocun bynraHuga \am) '3anekrpoHiap ok mmmu
aKrmBpOKMeTanN4aH akTUBAUIMN KaMpok, meTansla (yTkasruyra) iyHan-
raH 6ynagn Ba akTMBPOK, meTasin kKopposuanalut n. Mwn)BaHNUK 3neMeHTHU
(lanbBaHUK XydpTHM) \ocun kunlan meTannap ctaHgapl Yneklp kyuna-
Huwnap kMatopuga 6up-6MpuaaH K,aH4ya Y30K, XolnawraH 6ynca,
KOpPpO3MANaHuL Te3NWUru LWyHYa Karra oynwuw.

Koppo3usnaHuw Te3anrura 3feKTPOAUT 3pUTMACUHUHT XYCYCUATU
(My\nTi) \am TabCcup Kunagu. YHWUHT KUCNOTaIUAUTKA KaH4a HK,0pu
(SbHM pH K™MiAMaTM KM4YMK) Ba TapkuMbupga oKCMANOBYMAAP MUKLOPU
K,aH4a Kyn 6ynca, KOppo3us LWyH4a Te3 keTagn. KopposumanaHuw temne-
paTypa KyTapuaraHga \am aHuva Ky4dasgu.

Bab3u MeTannapra X"aBo KUCNOPOAM TeKKaHNAa KN aheccuB my) mtaa
naccue x‘omarrayTtagu, 6yHaa KOPpo3MsNaHULL KecKWMH Kamasgn. Maca-
NaH, KOHUEHTPAAHTaH HUTPAT KUC0Ta TEMUPHM OCOHANK BMnaH naccme
\onatra yTkasagu Ba 'y amanfa KOHUEHTpAaHraH HUTpaT kucnota bunaH
peakuuara kmpuwimaiian. byHaaid \onnapga metann cupTuga vy \umos
okcupg napgacy \ocun 6ynaau, y MeTaiHU My\MTaaH axpaTub Kysgu.

MeTannHUHT naccus \onatla yTuwu, KynuHua, yiinjH' cuptuga
Kucnopog aToMaapuHUHIXemocop6unartan Kalnam \ocun 6ynuwm 6unaH
TYWYHTUpUNaan. byHaa KMCnopog atoMnapn MenuuwmnHroapya cUpTuHN
KN YHWUHT 6Mp KMucMunu gonnatun mymkun. OCOH naccumBnaHaguran
6 OiiJK,a meTannap 6unaH nermpnaw, metana cupru aK"vHMga HaccuBarop-
HWHT KOHLEHTPaLMACMHM OWMpULL Ba BOLLK A OMUINap NaccMBnanuwmnra
épnam 6epaan.

KopposusgaH hy]|"ohasa umnmw. MeTATNapHUHT KOpPPO3UsnaHuLwun
y3/7yKCU3 JaBOM 3TaaM Ba 3apap eTkasagu. TeMUPHUHT KOPPO3MANaHMLLK
rytaiinn 6esocuta ucponapu hunura cytok™alrrupub onuHaguran
TEMUPHUHT 15 —20% ra AK,MHUNKN TaWKWa 3Tuwm \uco6nab yn nunraH.
KopposuanaHuw Hatmxkacuga Metann Gytomnap Yy3UHWUHT KumMativ
TeXHUK XoccanapuHu nykotagu. LLUyHUHIyuYyH mMeTana Ba K oTULLIManapHu
Koppo3usnaHuwgaH my\odasa KWavw ycynnapu kan'a a\ammatra ara.
Ynap Hu\oAtga Typau-tymaH 6ynunb aHr a\amuatnunapu Kynungarunap.
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1. McTannapHvHr \uMosi cMpT Konamnapu. Ynap meranngaH (pyx,
Kanain, xpom Ha 60TK,a McTannap 6unam k“ounaw) va MeTanamachaH
(nak, Oyék,, amanb Ha 6owk™a mo;wanap 6unam gonnat) K AAUHULLK
MYMKWUW. by KonaamMnap Menub'niu Taluku Mmy\n rgam axpatué Typagu.
Macanau, Tomra énuiaguram Tymyka pyx 6unau k“omnavagn: pyxiaHraH
rynykagav TypMmylwja TmcanoaTga uwnatunagwan kymtna éyomnap
Taicpnamagu. Pyx k“aTtnamm TCMUPUK KOPPO3US.KUNAan cak™nangu, pyx
TeMupra k"aparavja aH4ya akTus MeTann 6ysnca \am, y oKcup napgacu
6unan k™ onnaHraHaup. Temup 6yroMnap CUPTUHU HUKeNb, XPOM 6unaH
K~ oMnall Koppo3usnaHuniaH Myx*odasa K MaMmiLlaH Tawk™apn 6ytomnap-
NNUTTAL K, KYPUHULLUUN YAPOWIN KUNALW.

2. JINTMKOPPO3NOH Xoccanapra ara bynraH Kotuwmanap apaw 1. Mynar
rapknéura 12%ra Kagap XpoM KUpuTuL iynum 6unaH KopposmsbapoLu
3aHrnamaiiguraH nynat onuHagu. Hwukenb, Kob6anbT Ba MUC KyLIWL
HY/TaTHUHT aHTUKOPPO3MOH XOCCanapuHu KyvamnTupagm, YyHKW K,0TMLL-
MaHWHI naccuinawnmiumra MoORMANUIU Kynasan. AHTUKOPPO3NOH XOCCanu
K,CrryLimanapsipatuml — koppo3us Tygal v 6ynaauraH ncpograpunnnknapra
K,apln KypawHUHT My\umM i anuwnapungaH upnaup.

3. MpoTekTop XVMXH Ba 3anekTp \umos. MNMpoTeKTOp X,MMOS 3/IeKTPO-
T my*mtmnga (OeHrus3 cyBu, epocTu cyBnapu, Tynpok, cyBnapu Ba \.)
bynaguraH KOHCTPyKuUMA (epocTu KyBypu, Kema Kopnycu) Mmyx ogasa
K" vnuHaaurad \onnapga KynnaHunagu. byHgai \uMmoaumur mo\meTn TyHaaH
n6opaTKu, KOHCTPYKUmsA HpaixKrop — my\(xD)az;l k.unnll MANH koHCTpyKLmS
MCTiuinra KaparaHga akTMMpPOK, MCrannTa ynavagu. Mynar 6ytoMaapuHu
my\othasa kunmwga mporcktop cm(l)atmga, ogarga, MarHuiA, antoMUHWIA,
pyx Ma ynapHuur kotutmanapugad (|K)ig;ulaHnnagn. Kopposusna!lll
apacHuga LW-HMn-CcKropaHogoynmé xusmar k,um;wm lui emmpunagn, 6y unan
KOHCIPYKLI/SH/ emupunutgan cak™a6 Koy MpoTtekTopnap emupunrad
capv ynapHu sHrucu 6unan “mwawtmpmb 6opunagu.

AnekTp \MmMoAa \am Wy NPUHUKUNTA acoc/iaHraH. dNeKTPoanT MyX,u-
TuAa TypraH KOHCTpyKuus 6yHaa \am 60wk,a meTanara (ogatga, Temup
6ynaru, pensc Ba L. y.), TalIK,Ku TOK MaHbau opk™anu ynaHagu. byHpa
\umosnaHaguraH KOHCTPYKUMUSA KaTogra, MeTanl —TOK MaHBauHWHT
aHogura ynaHagu. Tok maHban aHOAAaH 3/IEKTPOHNAPHU Oflagn, aHog
(my\ochasa K,unyBun MeTann) emMmpuaaan, Katoaaa sca OKCUAN0BUYNHUHT
K™aliTapunuwim cogmp bynagm.

3nekTp \UMOSAHUHT NpPOTeKTOp \MMOoAAaH adp3annurn 60p: YHUHT
Tabcup pagmycm 2000 M ra fK,MH, NPOTEKTOP X*MMOAHUKKU 3ca — 50 M
atpodunga bynaau.

4. My?”TapKnbnHuysraptTupuiw. MeTtann 6yroMAapHUHT KOppo3uns-
NaHWLWNHN CEKMHNAWTUPULL YYYH 3N1EKTPOSINTra, KOPPO3UAHU CEKMWH-
natyBuuM Moguanap éku mHrnéutopnap geiimnagurad (KynuHya opraHuk)
mMoggfanap Kylwmnagn. Ynap MeTansiHu KMcnota eMypuLLInaaH caknaw sapyp
6ynraH \onnapga KynnaHunagu.

KednHrn nnnnapga ydyyByaH mHrnéutopnap (6owuaya anTraHaa,
atMocdepa nMHrubuTopnapu) nwnad unmk mna 6ownaHam. Y nap k*orosra
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nT.Mgupunagn Ba metann Gytomnap wy Kopos 6unaH ypanagu. WHru-
(xmopnapuuur 6ypu Metann cupTura agcopbunaHagum Ba yHAa ) Mmos
NMPAXCMIN \OCUA K,WNagu.

MHTO6MTOpNap 6yp K*030HNapuHM Kyiik agaH KWMEBWI To3anawfja,
mil |Qubcpunran 6ytoMnap cupTUgaH KyRiMHAMHN RYKOTULLAE, WYHWHT-
NICK. XNOpUA KucnotaHu nynat mgumwga caKyiaiu Ba Tawuwga Kyn
) Llrmnagm. AHopraHuk nHrMGUTOpPNap K*aTopura HUTPUTAAP, XpoMaTiap,
()(K’(DaTnap, cunukatnap Kupagu.

X 606
oW FPYMNMNOIYANAP METANNAPU

10.1. JINTwiA, HaTPUIA, Kanuii meTannapw.
YioBuM umulopnap, Tysnap

NuTunidi Li, Hatpuit Na, kanuii K, pyouauii Kb, uesmini Cs Ba
(dpaHumin Fr 4. V. MeHpaenees gaBpuii cuctecmacy | hynnacmHWNracckuii
Ipynnavacuga xoinawraH 6ynu6, nw”opuii Mcnuuiap \ncobnana;1n.

bynap S anemeHTnapaup. ATOMAapUHUH!" TalWK,M 3HEPreTuk
nopoHacuga GUTTagaH 3M1eKTPOH 6Gynaaun. Ynap KUMEBWIA peakuusra
KupuwraHuga BaneHT 3/eKTPOoHNapuHu 6epub, +1 ra TEHr AOMMMWIA
OKCUANAHULL AapaXXacuHU HaMOE&H K™“Mnagw.

By anemeHTNapHWHT 04AuiA MOgAanapy MWK opuin MeTannap gennnagm.
Nwk opuii meTannapHUHT \aMMacu — Ky4au K,ainTapyBunnapgup. Ynap
3HT aKTMB MeTannap 6ynu6, gesapnu 6apya meTannmacnap 6unaH 6eesocuta
6upvkagn. bupukmanapuga KynuH4a MoHAn 6ornaHmw \ocun Gynagu.

TapTn6 paxwami Op'TULLN BA MOHNAHUT 3HEePrusacu KaMmammTu 6unaH
3NleMeHTNapHUHT MeTan/MK xocciuiapn Ky4ainné 6opaau. Mynap metann
3M1IEMEHTNAPHWHT 3HT XOC BaKuanapuanp. /1,aspuii cCMCTeMaHUHT \ap K,alicu
faspu (bupuHUmMgaH 60Tk acu) Ty anemcHTiap 6unaH 6oTnaHagu.

JInTuii ynnavyacuHUHT anemMcMmniapy kucnopog 6unaH K~Ookeug-
nap \ocun k™nagu. By okcu;bilap cys 6unaH 6upukn6, acoc KOI I\ocun
Kunagm:

R0 + W,0 =2ROH

ACOCNapHUHT Ky4n NUTUALaH Le3mniira yTraH capu Ky4daiinb 6opagm,
YYHKW WY AyHanuwaa aTOMHUHE paguycu opTnb bopaau.

Nwk"opnin meTannapHuHT Bogopognu 6upukmanapm RH dgopmynara
MyBOGUK, Kenaau. bynap MetannapHWHI rMApMAIapy — oK, KpucTann
mogganap. M'mapuanapga BOAOPOAHVHT OKCUAAHWLL Aapaxacu — 16ynaau.

®dun3nk xoccanapu. bapya nwk” opuin metannap ystycu 6unaH 6up-

GupngaH 6up 03 (apk KunaguraH KyMYWCUMOH OK PaHTAW, eHrun,
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FOVLLIOK, 3a OCOH CytobyLLIHYBUYM MeTaninapaup. Y napHuHr karmurn sa
CytoK"aHnu! TemnepaTypanapu nMTUALaH Le3niira TOMOH K“OHYHWi1 pa-
BMTAa Kamaiinb 6opagu.

KumcBwuii xoccanapu. VITeopuii metaniap Kyynu K,atapyBunnapamp.
Ynap nogopogHun \am Kywunb \ncobnaraHga 6apya metanimacnap éunau
Tu;ulatTnu peakuymsara knpuwagn. By peakUUANapHUHT CXemanapuHm
Ky:}oam Keunpannuk (Mwk™opuii metann Me \apgu 6unaH 6enrmnaHraH);

0 +1-1
+ Cl3 -> 2 MeCl
0 +1 -2
+S > Me,S
+1-1 +1-1 0
2HC1 > 2MeC1 + H, t
+1 +1 0
2HOH 2MeOH + H,
0 +1 -1
FA2 > 2Me H

Kucnopog 6unaH 6opaguraH peakumsaga gakcax n(nTuin okcug \ocun
oynagm:
+1-2
41.i + O,

N\(O)nran MillKopull metannap Hepokcuanap \ocun K,unagu, Mac LaH:
2Na + Oj ~  Na~OM
Hepokcumpanap Bogopog nepokenan HAOMHUHITY3Napu X~ ucobnaHaaw.

+1 -1 1 +1
(Na- O- 0-Na)

Nwhopnii meTannapHUHT akTUBAWUTMHW \nco6bra onn6, ynapHu
KepOCWMH oCTMaa cak™aHagn, MILK™OpuiA MeTannap KepocuH bunaH peak-
umsara Kmpuwmanan.

Vwk;opuii MmeTannap, ainHukca, Le3nid, Epypavk Tabcmpuga mycéar
3apagnaHraH MoHnapra ainnaHuLW xoccacura ara. YHUHT 6y xoccacupaH
(hoTO3NEMEHTNAPAA — EPYPINK IHEPTUACUHU 3N1EKTP 3Heprusara annaHTu-
paguraH ac6obnapfa Ba aBTOMAaTMK MladgnraH annapatnap facawpja
toinganaHmnagn. LLeaniiHUHICMPTM EpUTUNTaHAA 3NEKTPOHNAp axpanno
4ynKagM, 3aHXUp BYXKyAra Kenaay Ba annapart aBTOMaTuK uwinain 6ownai-
AW. YnapaaH sHT amanuini a®aMusTra ara 6ynraHnapu HaTpuii Ba Kanuii
X;ucobnaHagu.

HaTpwii Ba Kanuii. TabmaTga WWK,0pUiA MeTannap 3pKWH X,0n4a
yuypamaign. HaTpuii Ba Kanuin Typnm 6upukmanap Tapkunbura Kmpagu.

136



Yanpnnu amr Mmy\uMn HaTpuinHUHrxnop 6unad 6upmkmacu NaCl 6ynno,
y I'om ryi kaTnamnapuHu \ocun K;unagn. Hatpuii xnopug LeHrus cysmja
I Typ cyB maH6anapuga 6ynagu. Ogatga, Tow Ty3 KaTnamMnapuHUHT
IOK\OpU K<;aBaTnapuaa Kanuiinu Tysnap 6ynaan. Ynap feHrus cysmja
Crop, NCKMK HaTpwWiA Ty3napura nicbartaH abrya KamM Mukaopnapaa bynagw.
Kunuiinn Tys3napHWHI AyHéaarn 3Hr KaTTa 3axupanapu Ypanga —
CUblMKaMcKTyMaHmuga xolinawraH, (cuabBnHnT NaCl « KCI Ba kKapHa.l -
MT KCI » MgCl, «6H,0 mu}lcparnapu), Benopyccuaga (Conuropck
L) kanuitnu TysnapHWUHT WMPUK K;aTnamnapu TOHWATaH Ba ynapAaH
(K)inganaHnnmokaa.

HaTtpwii Ba Kanuit Kyn Tapk“airaH afemMeHTnap Kharopura kupagu. Ep
NycTA0KMAa HAaTPUAHUHT MUK HopKU 2,64%, KanniiHUKn —2,6%.

du3nK xoccanapu. Hatpuii Ba Kanmii KyMyTCUMOH —OK, MCTannap,
HaTPUAHWHT 3nynurn 0,97 r/cm\ KanuitHukm - 0,(S6 r/cM\)Kyga HOMLUOK,,
IIMY0K,6MNaH OCOH Kecunaau.

Tabunit Hatpuit 6uTra 23 Na usotongaH, K'ulnii ton MKKW ra 6apk™apop

nsoTon K(93,08%) Ba K (6,91 %) \ampga 6uTra pagnoaktms 40
K 19 (0,01 %> u3oTongaH Tapkub TonraH. Miamuii Tckwmputnapga CyHbuii

yn 6unaH onMHaguraH paguoakTvue n3oTonnap Na, Na Ba K

nwnatunagu.

HaTpwuii Ba Ka/IMIAHWUHT 0nnHULWIK. HaTpuii CYIOKNaHTUPUATaH HaTpuii
XNOPUAHW EKN HATPUIA TMAPOKCUAHMW 3NEeKTPOIN3 K,unmb onnHagn. NacCl
CYIOK/TaHMacy 371eKTPOAM3 KUAMHTaHAa KaTogaa HaTpuid

Ne" + e = Na
aHoffa aca xnop axpanubé unk™aam: 2CI' -2e = CIn
NaOH cyoKr/laHmacn 3neKTponu3 K,uauWHraHga kKatogaa HaTpuii

(peakuMsAHMHITEHTTamMacK oK opuaa KeNTUpWUAraH), aHoaaa sca cys 6unaH
K1Cnopoa axpuilné unkaan:
4on--4c =r1H"0 +

HaTpuin rugpokeng K mummatoynraHanrn cababnm Harpuin ONMTHUHT
\o3uprn acocuii ycynm NaCl cywok*aHMacuHW 31CKIPONN3 KUNULL
\ncobnaHagm.

Kanuii \am cytok antnpwnaH KC1 Ba KOH HuM anekTponus K,unmb
O/IMHUWMN MYMKUWH. JIEKVH, KaIMil ONUWHUHTBY YCYN TeXHUK K,MAWNH-
ynnuknap (Tok 6yiuya yHymMn Kamaumru, XaB(CU3IUK TEXHUKACUMHU
TabMUHAALW KMAMHAKT) Tydainm KeHrtapk,atl maraH. Xo3mpru Bak™ga
caHoaTtja Ka/ivid OnuwW Kyingar v peakuusanapra acoc/iaHraH:

KClI + Na »# NaCl + K @)
KOH + Na -> NaOH + K (6)
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(a) ycynpga cyloKMaHTMpunraH kanuii xnopug opk*aim 800 °C pa
HaTpuii Bypnapn yTkKasunagu, axpanub unk aguraH kanuii 6ypnapu aca
KonacMmcauunsanadaan; (6) ycynga CyronTUpPUAraH Kanuii rugpokcug 6unax
CYylOK, MaTpuii opacuparv peakumsa kapwu ok,um 6unan 440 °C pa,
umkcngan HCiuiraH peakUnWOH KOMOHHaLa yTKa3nnagu.

KiuiHH 6unaH HaTpuiAHUHT K oTuwmMacy \am xyaau luy ycynnap 6unaH
ONNUHaAM, y aTtom peakTopnapupa WCCUK TUK TalyBYM CYHOK, MeTann
cuarnga nwnatunagn. KanmiHWHT HaTpUin 6unaH K oTuwMacuaaH TuTaH
nTnab Yynkapuwga K,antapysum cugatuga \am qoinganaHmnagu.

KuméBuii xoccanapu. Hatpuii Ba Kanuii aToMiapu KUMCBUIA peak-
uusnapga BaneHT 3N1eKTPOHAapUHKU OCOH 6epub, mycbat 3apsgnaHraH
noHnap Na" Ba K" ra aitnaHagn. By MeTannapHWHT MKKanacu — Kyuim
KaTapyBuUManp. Ynap )"aBoga Te3 okcuanaHaau, wy cababnym KepocuH
numnga cak/laHagn. Kynumnuk metannmaciap — raaoreHniap, OnTUHIYTypT,
(hocdop Ba 60wk anap 6unaH oCOH peakuuara knpuwagu. Cys 6unaH
WNASATAN peakumara kupuwagu. KusgupunraHga sogopog unad rngpug-
nap x;ocun uwunagu. Ynap cys TabCMpuja OCOH napyanaHub, Teruwnm
UwK,op 6unaH BOLOPOAHU X,0CUN K \Magw;

NaH + H20 = NaOH +

HaTtpuii Myn MUKMNGOpAaru Kucnopo;lna cHavpu;naHfga HaTpuii
nepokcug Na™O™ \ocun 6ynaau, y \aBogary Ham Kap6oHaT aw uapup
BunaH peakuuara KUpPUTUG, KNCIOPOS akpaTné unk,ap;ylu;

2Nal)j + 2COM = 2Nara), + OAT

Warpuii LepoKCUAHUHT U30NAUMULLIMLILITAH MPOTMBOrasnapaa KynnaHu-
nvwwu Bi cyBocry KeMwkdunaa KACNOPOA 0nMW yUYyH Ba éNMK 6MHoNapaa
\aBOHM pereHepayms K,ManLW YYyH NWAATUIMLLKN aHa Wy peakyuara acoc-
NaHrax.

VWwKopuii MeTannapHUHT caHoaTAa O/IMHAAMIaH MyX,MM GUpUKManapu.
MmapokcnanapHUHT ymymuia popmynacu IVIeOH. Ynap Teruwnm xnopua-
NapHU 31eKTPONM3 K,MAUW HaTukacupa onmHagu. bynap cysga axwiu
3puingnraH oK, Kpuctann mogganap 6ynué Tunmk nwkopnapamp. Hatpwii
Ba Kannin rugpokcuanapy amanuin xxm\atgaH, anHuk™ca, katta a*ammsaTra
ara.

Okcugnapu Ba NepoKCUANAPUHUHT YMyMUiA hopmynanapun Me”O Ba
Me~O”. Hatpuii mepokcmnj amanuii a\ammusaTra ara. YHu, acocaH, HaTpuii
MeTanuHu EHANPUG onnHagu. Arap HaTPUn NepoKcuara coByK cynbdar
KucnoTa Tabcup aTTUpUICa BOAOPOS MepoKCUA axpannmb ynkagm:

Na™O" + HjSO* ~ Na,SO, +

HaTpuii nepokcuz cyeaa €KU CyrONTUPUAraH Kucnotanapaa sputun-
raHjia BOAOPOA nepokcua \ocun 6ynraHnurugaH, HaTpuii nepokcug meTan-
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NNPMU, XYH, MOXO0/, NaT Ba Wy Kaby HapcanapHu oK,apTupullaa KeHr
nlllatnnaon.

HaTtpuini rugpokcmg NaOH ok, KaTtTuk,, HU™0ATha FMrpoCKOMUK
moaaa 6ynun6, 328 AC aa cyiok,:laHagu. HaTpuii ruapokcug rasmonnapra,
Kyn (Tepu)ra, K,0ro3 Ba 60LLK,a OpraHMK mogganapra Kyunu Tabcup 3Tuo,
ynapHu xygaa yinbé ro6opagu, WYUUHT YUyH, HAaTPUIA TMAPOKCUS YIOBYN
HaTpuii, aeb x,.am atanagu.

Y0BUM HATpUii cyBAa apuraHia Xypga Kyn UCCUKANK YUK agu, YYHKN
6yHga \ap xun rugpatnap \ocun 6ynagu.

Y0BUM HaTpUiA Oraum xyga axwmnnab 6epkutunaguraH namwnapgia
cak/laHnwu Kepak, YyHKM y \aHofarm Kap6oHaT aHrMApPUAHN OCOH 0TNG
01110, CeKMH-acTa HaTpuili KapboHaTtra alinaHagu.

YI0BUM HaTpuii Ky4Ynum Kpuctannormgpar 6ynraHum yuyyH )"aBogarui
HaMHW OCOH y3urabupuktupué ojuvin. CyroK/WWHTUPUATAH WULLIK,0P YAHHU
Ha WWLanapHn 3puTa onagu:

2NaOH + SiO”= NaSiO, t M,0

Yioun Hatpuit O/MIMHAHE acocnii ycynm oT TysuHuH!' cyBaaru
3PUTMACUHMN 3NEKTPONN3 K nnmtamp. 3pnTMiuiaH 31CKrp roku yTkasun-
raHja katogfa BOAOPOJ WOHNapu 3apsfcusfnaHagn Ha, Ty 6unaH 6up
PLUKNA, TMAPOKCU MOHNApKU KaTog éHura TynnaHagm 6yHWHT HaTuxkacuga,
ytoBuM HaTpuin XOOA16ynaan; aHog4a X/10p aXpanmo ik agn. D1eK4ponns
HaTwxkacuga \ocun 6ynaguraH ma\cynotnap 3vHx"op bup-6upura apanawiné
KeTMaciurn Kepak, akc \onfa ylBYM HaTpuii xnop 6unaH peakuymsra
knpnwun6, NaCl sa NaClO x,ocun K,mnagw:

Cl, + 2NaOH = NaCl + NaCIO + Hp
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TexHVKaja ylOBYM HaTpUil KyMMWHYa, KaycTWUK coja feb atanagu.

KayCcTuK cogaunmr post Kyn MUKAOPU HedTb caHoaTuaa He(pTHW Kbaitta
nwnatga umk aguraH ma\cynoTnapHu Tosanall yvyn, COBYH NULIMpPULL
caHoaTuia, K,0p03, TYKMMauyWInK caHoaTnapupia, CyHbuid Tona mwnab
umK,apuniga sa 6up K,atop 60LLIK,a co\anapga uwnatunagu.
HaTpwiira yxwab, Kanuii X Topug 3puTMacuHu 3MeKTPOAN3 KMAnUW Rynu
ounnu onunagn. YoBun KanuiHUHITabCUPU, Fapyn YIOBYN HATPUIANUHT
Tabcupula yxwaw 6ynca \am, y aHuya K MMMaT TypraHu yyyu YHBYM
HaTpuiira K"aparaHfja Kampok, nwnatunagn. Hatpuin Ba kanuii rugpok-
CUANAPHUHT YMYMUIA X;0M[3 MWAATUAUL co™anapuHU oK™ opugarn cxema
6unaH ndoganaw MyMKUH.

10.2. MarHunii, Kanbuuini metannapu. CyBHWUHT
KaTTUKMIN Ba YHU Wy|NoTyW ycynniapm

0. . MeHpgenees faspuii XaaBanu WKKWUHYM Fpynnacu acocui
rpynnadacuHn 6epunnuii, marHuii Ba WWK,0puit-ep 3anemeHTnapu
(kanbuuii, CTPOHUWIA, Gapuin, pagnin) Tawkun atagu.

bynap S anemeHTnap. Ogaunii mogaanap \onmga metannap \ncob6-
naHagw. by pyHHauyagarn anemeHTNapHUHT aToMapyu TaTK,M noroHacuga
WKKUTafaH 3N1eKTPoH bynaaun. Ynap 6y anekTpoHnapHu 6¢pubd, 6MpuK-
manapuga 2 0 keu;lnaHulv gapakacuHm HamoéH K™nagu. Ipyuuadagaru
6apya MeTannap — Kyunu Kal)lapy|»umnap, NCKMH ynap vk opuit meTan-
Jiapi a Huc6alaH Kyueit ipoK uip.

SNCMEHTHUHITApTUG pakamu OpTUTK 6UnaH 3neKTpoHnap 6epuiin
ocoHJiaiiiiVIH, Ty cababnu aneMeHTNAPHUHT MeTLIMLLIK XOCCLLUK(QN Ky4ainmno
6opa™in. Ynap UTK,0puin-ep meTannapaa, aiHuk’ca, SK*<;on HaMoeH Gynagu.

By rpynnavagarn mMetannap KUMEBWIA XunataaH aH4a akTuB. XaBoga
okcuanaHagwn, 6yHaa RO Typugaru acocnu okcupanap onuHagu. Ynapra
R (OH)™ Typupgarn acocnap MmyBoguKKenaan. ACOCNapHUHT 3pyBYAHAUTA
Ba acoc xycycuaTun Be gaH Ra ra ToMoH opTtub 6opagun. Be (OH)*—
amgotep GUpUKMa.

Xoccanapu xu\atugaH 6epunnuii 6unaH MarHuidi rpynnavyaHuHr
6olKa MeTannapugaH 6upmyHua dapk, K,unagn. MacanaH, Be cys 6unaH
peakuusra kmpuwmangu, Mg tak,at k*usgupunraHga, fonraH metannap
aca ofjatgarv LWapouTha peakuusara Kupuwagu.

R+ 2Hp=R(OH)2+H 2t

Bepunnuii, marHuii Ba uwk" opuii —ep meTannap Bogopog 6unad
ymymuii popmynacu RH” 6ynraH rugpugnap \ocun kunagu.

By rpynnayagarn metannapfaH 3Hr Katta a\amuaTtra ara 6ynraHu
KanbUWin Ba MarHuin X~ McobnaHagu.

Kanbumii. Kanbuuii Kyn TapkaaraH aneMmeHTnap K\atopura Knpagu.
Y HUHTep nyctaopugarn ymymuii MUKAopu 3,6% HKW TalKun aTagu.
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TabuaTtaa KanbUMAHUHT KyiAnaarn 6upukKmanapu aHr Kyn Tapkan-
ran: Kanbumt MuHepanu CaCO” (o\akTow, mapmap Ba 6yp uatnamnapu
aim Ty Ty3gaH \ocun 6ynran), runc CaSO” « 214™0, aHrngput CaSO”.
Kanbumit ocpat Ca3(PO")2 \onnga anatutnap, ocgoputiap sa \aiiBoH
CysIKnapu Tapkmbura Kupagu. Y Tabunii cyanapga sa Tynpokga \am 6ynaau.

Onuumwn. CaHoaTaa KaflbUuii cyroK nabiTvpuaran Tysnap: 6 k™cm
Kanbumii xnopug CaCl, Ba | kucm Kanbumii htopug CaF” apanalimacuHu
3NEeKTPONN3 KUANW ynu 6unan onuFagn. Kanbunin gtopmug Kanbuni
\lopugHuHreytokgaHuml TeMmmeparypacuHm nacanTUpUT yuyin Kywwnnagu,
3NEKTPONN3 ana Wy TemncpaTtypaga onmb 6opunagu.

dusuk xoccanapu. Kanbuuii — KyMyLICUMOL, OK,, K,aTTUK,Ba eHIUN
( 3 n 4 MCTiuui. Cytok™anwimn Ba K™ aliHaurremneparypanapm
nw"opunii MmeTannapHukugan ok opu. Tabumii kanbymll macca coHnapu
40 (acocuii msoTon) 42, 43, 44, 46 Ba 48 Oy;man o;nuTa U30TOMNM
apanawimacujaH TapKno6ToT an. Nnmuid Tank,uK,0Tnapga Cynsuii 3oTon

# ca nwnatunaan.

Knméswuii,xoccanapu. Kajn*nnn \aBofa Typca, rcsfa okcup k"asaru
6unaH K*onnaHu6 K,onaau, K,u3ampunlanga sca pastau K4 nuT anawia
\ocnn knnub éHagn. Kanbumii cOBYKCYB 6M1anm anya CycT pcakuusra
Kupuwagn, aMMo UCCUK CyBAaH BOAOPOANM Te3 CUK,MB Unk™apnbd, Kasb-
uuii rmgpokemg\ocun Kunagu. Kanbuwida ranorcunap, ojiTnniyiypr \amga
a3oT 6unaH OCOH 6GupuKaguraH Ba K,u3gupunraHga Kapuinb 6Gapua
MeTanNapHUHT OKCUANAPUHW K ailTapa 0flaguraH Xyga akTue meTanngmp.

MeTann \onmparn Kanbuuii BOAOPOS oK MMMaa K M3aupunca, BOAOPoS
6unaH 6UpukNG, rngpug \ocun k™Mnaau.

Kanbumnin 6upmkmanapy anaHraHu ruwTCUMOH — K;V3Wi paHrra byaiiam.
Kanbumii \am unwk™opuii MeTannap kabu KepocuH uumaa cak aHagu.

Vwnatunuwn. KanbUUAnHWHT KUMEBWIA aKTUBIUTU 1OK,0pn BynraH-
JINTN YYyH 6ab3n KUWNH CyloK aHyBYaH MeTannapHu (TUTaH, LUPKOHWA
Ba 6.) ynapHWHI okcupgnapugaH k" ainTtaputga goliganaHnnagn. Ly-
HUHTAEK, KanbUuidi nynat  YysH nwnab ynyaputha yiapHU KUCIOpoA,
ontuHrylTpt  (Jroc(1x)paaH TO3<uiam yuyr, 6al,31 K,0| MM MMGHK, YyHOM-
4y, NOAWMUMHMKNAP TaiképnaT ydyH 3apyp6bynlaH KyproTuH-kanbLmui
KoTuwmanapuHu Tainépnawga nwnatunagu.

KanbUMRHUHT caHoaTAa ONIMHAAUITH 3HT Myx,ul 6Guprkmanapu. Kanb-
UMiA okeup caHoaTaa 0\aKToulHn Kyianpn6 onunagm:

CaCO3 -> CaO + CO"t

Kanbunin okcuf OK, paHrnu, K,MiuH cytok aHaguran (257 0°C ga
CYlOK"aHagmn) moffa, akTUB MeTas/lapHUHT acocnum OKcuanapura xoc
KMMEBMIA XOoccanapra ara.

Kanbunii OKCUAHUHTCYB BMnaH peakumacu Kyn MUKAOPAA UCCUK,-
NVK axpanuwu 6unaH 6opagu:

CaO + Hp = Ca(OH)3 + Q
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Kanbumii okcug cyHaMpuamaram oxakHuHI, KafbLuii TMApoKcuy aca
CNMHAMPUATan 0NaKHUHT TapKuouid K,ucmm \ncobnaHagu.

Kanbuunii oKCMAnHU cyB Brnal, peakunsicu ox;akum cymampuil aeb ata-
naan. K;ulbuwnii okeng, acocan, Cynaupuarad 0>;ak ofuLl ydyin ninatunagu.

Kanbumnii rugpokens Ca(OH)2 a.Majinn xu\atgan kana a\ammsaTtra
ara. Y cymaupunrad o\ak, o\ak cyru Ba o\akau cys cupatuaa ui;latunagu.

Cymngupunrad ol\ak Maifa roBak KyKyH, ofatfa Kyn paHr Tycnu
Ca(()M)?2, cysna 6up 03 apuinau (20° C ga, 1n cysga 1,56 r apuiign).
CyuaunpunraH o\aKHUHT LEMEHT, CYB Ba KyM G1\MaH XaMMpPCUMOH apayvall-
Macu Kypuauiiga uwnatunagn. Apanalima acta-ceKuH K,ota;ln.

0\ak cyTu —cyTra yxwary foiika (cycneHsusa). Y myn muk/topgarm
CyUANpUNraH ox,ak cyera apanawtupunradga \ocun 6ynagum. 0\ak cyru
XNOPNU OX,aK Taiépnaluaa, K,aHa ninaé ynl<;apuiiga, yCUMANKNapHUHT
Kacannmknapura Kapwy uwnatuiaguraH apanawmanap Tanépnawga,
fJapaxTnapHUMHITaHaCUHW oK/WLaa nwnatunagu.

OxaKnm cyB — Ka/ibLUii TMAPOKCUAHMHT OX"aK CYyTUHU hunbTpnawja
ONMHaAuraH TUHWUK, 3puTMacuaup. Y nabopatopusiga yrnepog (1V)
oKcuaHu aHuk/lawga vwnatunagu;

Ca(OH), + CO,

Yrnepog (IV) okcupg y30k, Bak,T faBomMuia puabTpaaH yTkasmnraHga
3puTMa TMHUK"6YNnb Konagu:

CaCO, + COj + \\p  Ca(lco,)*

Jlrap onuHraH Kanbuwmil rMApoKapboOHATMUHT TUHUK, 3PUTMACK
Kunsgupunca, MHa K'aiiragaH noik™anaHuiw cogup éynagu:

Ca(ncos)? CaCO, i + Hp + CO~T

by kabu xapaéHnap Tabuarga x;av cogup 6ynu6 typaan. Arap cys
Tapkmbupa spuraH yrnepog (IV) okcupg 6ynca, y o\akTowra tabcup
Kunaan Ba Kanbuuii Kap60OHATHUHT MablyM 6Up K,MCMKU CYBAa 3puingnraH
Kanbunii rmapokapboHatra ainnaHagun. Ep to3acuga sputMa K M3ninan ea
YHAaH fiHa KanbLuii KapboHaT YykKmacy Tylagu.

Xnopnu o™ak KatTa amanuii a\ammaTra ara. Y CyuanpuaraH ox akHuHr
Xnop 6unaH peakuusacuga \ocun o6ynaau:

2Ca(OH)2 + 2CL, -> Ca(CHO)2 + CaC!™ + 2H,0
KanbLni
rMnoxnopuT

Xnopnu o\aKHUHT TabCup 3TYBYM TAPKUGBWIA K,MCMU KaNbLWUA runo-
XnopuTAMp.runoxnopuTnap rugponusra yupaingn. bByHaa runoxnoput
KUCNOTa aXpanué umkagn. CMNoxXnopuT KUCNOTaHU YHUHTTY3lwaH \aTtto
Kap6OHaT KMC/I0Ta X,aM CUK,16 YMKapagu:

Ca(CHO)2 + HMO + CO3 -> CaCOs3 i + 2HCIO
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CMNOXNOPUT KMCNOTa MycTax;kam amac, y OCOH mapyanaHagu:
2HCIO ~ 2HCI + OT

Xnopnu o) akHUHT By xoccacuaaH o\opnanl, gesuHgekynsnaw Ba
ferasaumnsnaviia doliganaHunagu.

vnc. FuncHunrtabumii —CaSO” « 2H,0, kyiagnpunrad - (CaSOMA
HjO, cyscus runc - CaSO” xunnapwu bynaau.

Kyiigupunrad (apum cyp™m) runc éku anebactp (CaSO_,), *H,0
Tabuunii runcum 150 —180° C ga K m3gmpul nynm 6unam onnHagii:

2 [CaSO, *2\\p\ > (CaSO)WN/) +3NO T
Tabunin runc KyiAgmupunraH runc

AnebacTp KyKyHUW cyB 6unan npanaurrupunaca, SpumM Cyrk, nnacTuk
macca \ocun 6ynagm Ba y Te3 Kotagu. K*otuw >apaénu cyB 6MpUKTUPU-
QNN HaTuXacuga cogup bynagu:

(CaSOJA up + 311701 > 2|CaS(\ «2M/)|

KyligmpunraH runcnuHr KOTUT XoccacmaaH amanga (|)oinganamunagu.
UyHoHuun, anebacTp 6unaH Kym Ba CyB apajiaTMacu CyBOK UMIMKAA
nwnatunagn. Tosa anebactpgan 6esak 6yromnapu, Tn66mé|ga aca runcam
6opnamnap KMAnwaa hongauaHmunagu.

Arap Tabunin runc CaS0”-2H,0 aH4a OK,0puM remMHepaTtyparava
Kusgupunca, byHgain x,0n4a CyBHUHT \ammMacuy iyk,onagu:

t> 180 “C
CaSO.N"HNO - > CaSO0,+ 2H20

Xocun 6ynraH cyBcm3 runc CaSO” sHAM CyB GUPMKTMPMLL XOoccacura
ara 6ynmain Ba LWYHWHT YYYH YHU ,ynuK runc* ged atanagu.

Marnuii. TabnaTtga Kyn MMKAOpAa MarHuin kapboHat \onmga yupaingu;
MarHuin kapboHaT marHesut MgCO, Ba gonommut MgCO,-CaCOoO,
MWHepannapuHu \ocun kunagn. MarHwuii cynbil)at 6unan marHuidi X-topug
Kanuiinun MuHepannap — kamuut KClI MgSOMIINO Ba KapHannut
KCI-MgClj "HjO Tapkubura kupagu, TYynutgek, ynap 4eHrns cysmga
\am 6ynagm, AEHIU3 CyBUHULW Taxup Oy;nnnura cabab \am aHa Ty. Ep
nycTAornga MarHUiHUT' ymyMuin MUKyOpuM Mmacca xu\arungaH 2,35%
HW TalKua aTagu.

MarHuii Kymywpaek ok., suunuru 1,74 r/lcm”™ GynraH xypga eHrun
meTanngup. MarHuii \aBoja Kam ysrapagu, YyMKuU MarHuii CUMpTu tonk™a
oKcupi napga 6unaH Te3 K;onnanub6 K"onagn, 6y okcua Hapga MarHUnHN
AHaja OKCUANaHULWL aH cakhanan.

Marnwuii \o3upru Bak™ga, CyrOKLAHTUPWUITaH MarHUi XNOpUAHN EKu,
KYNWHYa, CYOK aHTUPWATaH KapHaAAUTHU 3NeKTPONN3 KWUauw hynm
6unaH onuHagu.

MarHuin MeTannapHUHI KydnaHuwnap k"atopuga rapuv BofopojaaH
aH4ya onguH Typca \am, NeKuH uopmaa anTnbd yTuaraHuiek, cyBHU
TapkMbmuin KucMmnapra >kyfa CekKWH axpatagu, YyHKU cyBaa K AUH
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apuiigurad marHuini rugpokcug \ocun bynagu. MarHuii Kucnotanapga
OCOH 3pub, ynapfaH BOLOPOSHMN axpaTunb ynkapagu. Mwkopnap marHuiira
Tabcup aTMaingn. Maruuii i;usgupunraHga 0108 onné éHaan Ba marHupl
okemug v™aa 03 Mukaopga marHuii HuTpua MgdN® xocun uunagun. EHaéTtraH
MarHuidi wy'slacn HM\oATAa paBwaH 6ynagn, MarHUAHWHT W>T Nacuga
ynbTpabuHagia Hypnap Kyn. LLIYHUHry4yH, 6ab3aH, poTorpaguk pacm-
nap onuwga putuw mMatchagupa marHuiigan goinganaHnnagu. Maruuin
nupoTexHnKaga \am mwnatunagu.

MeTann x“onugaru MarHuin uwnatTunaguraH acocuin cox,a MarHui
acocuga eHrun \ap xun K oTuwMmanap Taiiépnaiigurad co,\agmp. MarHuiira
03 MuKaopaa 6oLuK,a MeTannap KAMUAUWYM HaTUXKacuaa, YHUHT MeXaHuK
xoccanapu xyfaa ysrapué ketagum, K otuiMa aH4a KATTUK,, MyCTaxkam Ba
Koppo3uabapgow 6ynn6 k™onagn. dneKTpon Aeb atanaguraH K*oTvmMa
(6y KoTuwMa 90% marHuiigaH néopat 6ynmno, K onraHnapn antoMUHWUIA,
pyx f'amapraHengmp) aiHuk”ca, K*MMMaTAX Xoccanapra ara; 6y K,0TuLl-
MaHWHT 3u4anrn knumk (1,8 r/cm”) Ba aH4Ya mycTa\kam 6\'nraHmga™{,
CaMONETCO3/IMKAA KEeHT Kynamaa uwinatnnagu.

Marnuii okeug MgO, ofiataa, Tabunii marHeaut MgCO03 HU K aTTuK,
Kusgmpuw 6unaH KUANH cyloK aHyBYaH MYpPCUNLOK, OK, KYKYH x™onnga
onnHagn; 6y KyKyH KyWaupwuiaraH marHesuss HOMu 6mnaH mabaymgup.
MarHuin OKCMAHUHTCYOKAAHULL TemnepaTtypacu toK,0pu 6ynraHnmrugan
y yTra ungamnu TUrenb, KyByp Ba ruiitnaptaépnawl yyyH niinatunagu.

MarHuini rugpokcug MACOM)™N MarHUMATWT cyBAa apuiAgurax
Ty3napura lHT<;opnap lai.cnp npnjnaiga, ok, yykMa \onmga \ocun
oynagn. Mamm'i lugpokeuguunl’ He(()I)j gan (Daplsy Tyku, Mg(OH),
(Dak,ar acocnuk xocca.iiapia )ia 6ynu6, ypraya Kyugaru acocamp. MarHui
rMApoKCMA cynaa 03pob; )pub, cymra nmuiopuii peakumns bepagm.

Mamnti Ty3NapuHWUT'3HTKYH WLWAaTWWyLIraHaapyu Kyiugarnnapaup:

Marnuii cynbtat MgSO” *VH"O, 6olnk,aua aiiTraHga, Taxup Tys.
Maruuin cynsaT, TUNUK UK OPUIA —ep MeTannap cynbatnapuHUHT
akcuya, cyefa AXWW 3puitgn. By TY3HWHT 3pyBYAHAUTN Ba YHUHT
KPUCTana CTPYKTypacyu MarHWinHW pyxra aH4ya sK;uHAalWTupagn.

Marnuii xnopug MgCI2*6H20 ocoH apuiiguraH, x"aBoga yBanaHuo
KeTafuraH paHrcus Kpuctannap xocun k“wnagu. TosanaHmaraH ouw
TY3MHUWHT XaBoja HaMHMW y3ura TOPTMLU X0CCacu yHra 03poK, MMKAopAa
MgCl, apanawraHamrngaHanp.

MarHuin kap6oHaT MgCOj. Tabuatfa MarHesuT MUHepanu x;onuga
yypaingn. MarHWMHUHT cyBAa 3puiiguMraH Tysnapura coga TabCcup
aTTMpunca, Hopman kKap6oHaT Xx,ocun 6Gynmai, 6ankum Xap Xun
rMapoKcuMKap6oHaTnap apanawmacy \ocun 6ynagn. by apanawmaTno6mnéraa
OK MarHesust HOMU 6unaH uwnaTunagu.

MarHuitHuHr rmgpokcotysn MgOHCI caHoaTtga my\um aamusaTra
ara; Oy Ty3 marHuii xnopuj aputmacu 6yrnatunaétraHga rmgposnms
HaTuxacmpaa \ocun 6ynagu:

MgCL+ H-0 -> MgOHCI + HC1
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TexHWK Ma\CynoT MarHuii OKCMAHU MarHuii X10PUAHWHT CyBAarmn
KOWLEHTPAAHTaH apuTMacura K,opu!ntupuw iynm 6unaH onnHagu Ba
maTtepuan LemeHT geb aiiuia’iH. ByHfain k™ opuviima Maryiym Bak,T >MrraHgaH
KCAWH KOTMOBTUIN3, OCO anTupaTmunagmraH ok“maccara ainnadHagu. by
MacCaHWHT K,0oTuwunra cabab wyku, 6yHaa MarHUAHWHT TUAPOKCU Ty3n
\ocun OGynagu. By Ty3HMHr \ocun Oynuw pcakHuUsicunu K amparm
loHrnama 6unaH mgoganawl MyMKWH:

MgO + MgCl,+ 11,0 = 2MgOHCl

MarHesua-IN LEMeHT TCTMPMON TOWapu, 4Yapx rotnaap, \ap xwn
NANTANAp Ba WYy Kabwunap Taicpnawja cnuwiTupysun matepuan cn(l)atmga
uwnatunagn. Marvesuan Hemeii IMun[ érou kunuru 6unad apanatmncu
Keunonut feb ata’taau Ba vonnapra én<y MW yuyH utnad nnagH. Mamm'i-
HUHT Tabumii cunukatnapu: tanlk 3MgO 4Si02- /) i%a, aitHu”ca,
ac6ect Ca0-3MgO-4SiO™ \am Kyu utnansiagun. Jicéeel, yna yngamnu,
NCCUbYTUKHM Kam 5”°Ka3afuraH 6ynraHnury Ba rona-tona rysunlad.mm! n
ryainm, HUX,0AT4a AXTWU MUCCUK UK M30N9umus Marepuanmau!).

\ap K‘aHgalt TyMpok/xa 03lMHa MUK,nopaa MarHuii rysnapu 6ynue,
ynap YCUMAUKNAPHUHT O03UKAAHWUNT Y4YyH 3apyp, YYHKU MauHH!
Xxnopogunnn Tapkubura Kupagu.

CYBHVHI KaTTULAMA Ba YU Myuotuis ycyjnapn. \ammara malrlymkum,
EéMrup cysuia COBYH AXWKN Kyuupaam (IOMUIOK, CYB), Kyayk, cyBuga jca
COBYH SIXWWUKN Kynupmangn (kK\artuk, cys). KatTuk cyBHM ra\nuna b;uam
TYHW KypcaTaguku, yHAa KanbUunii Ba MarHUAHWUHT 3puidguraH Ty3napu
KyMpok, Mmukgopga 6ynagun. by Tysnap coByH 6unaH cysfa apuManguran
6upukmanap \ocun kunagu. byHpain cyB MUKW EHWLW fBUTATENNapUHM
COBMTUL Ba OYr K"O30HMAPWHUN TYNAMPUTN YUYH sipamalifn, K,aTTuK,CyB
KnU3gupunraHga CoBUTUL cucTeManapuHUHT feBopnapuga Kyink™a x,ocun
K'inagn. KMAK,a MCCMK™HN EMOH yTKaszagmn, WYHWHT y4yH MOTopnap Ba
6yr KM030HNaPUHUHT KMATTUK, K,M316 KermnuT, 6YHUHI Halkacuga ynap
NWAaH YK WM MyMKUH. CyBHULL- KMaTTUKYLIMM — CyBAa KanbHWiA KaTu-
oHnapu G Ba MarHuii kaTuoHnapun Mg 6opnmnTaaH KCamb umk aguraH
xoccanapu TyniaMmuamp.

Arap cyBfia 6y KaTUOHNApHWH!’ KOHUeHrpaymMmcun ok™opu bynca, y
\ongacyB k"atTvk,, arap kam 6ysca — IOMLWOK,Aelinnagn. Xy;uui aHa wy
KaTuoHnap Tabuuii cyBnapra ysmra xoc xycycuatnap 6axw 'nagu. Kup
IOBUATAHAA K,aTTUK,CYB rasnamanapHuHr CUPaTUHM CMOHAATTUMP YL Ba
Kyn COBYH ulLiaTuwira Tykpu Kenaau, copyH Ca-* Ba Mg-' KalloHnapnHu
6ornawra capgnaHagu.

2C,,H,,C00- + Ca= (C,,H35C00)2Ca |
2C,,H3,CO0-+ Mg™= (C,,H33COO)*Mg i
Ba KYMWUK WY KaTWOHMAp TYNMK, YyKKaHAaH KelnHruHa \ocun Gynaau.

Kanbuunii katuoHnapu CaM' Kanbuuiinum K,aTTULAUKAW, MarHui
KaTuoHnapun MY 3ca CYBHUHI MarHuWiinun KNaTTUKIATAHWU KeNTupuo
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untapagn. YMymuii K,attuk/lnk Kanbumnii Ba MarHuinm KAaTTyKyTUKIapaaH,
AbHU cyHparm Ca- Ba KaTUOHNAPWHUHT KOHLEHTpaunsnapu nuruH-
avcupgan \ocun bynagu.

CyBun lOMLWATML XapaéHnapura HucbataH onraHja kapboHaTnu Ba
Kap6oHa rcms KaTTub Lk 6ynagn. Ca~"sa Mg-* KaTMWONapUIUNT CyBaar
rmgpokapéonaT uoii®apu /1CO “ra akBuBaneHT bynran yucMu KenTupmo
uMH;apray M;aTTULAMK KapboHaTAM HaTTUMMK gelivnaan. Bouilkaua
aii'i ranga, Kap6oHaTAM KMaTTUK™MK KanbUWii Ba MarHnin rmgpokap6oHaT-
napuunyréopnurn Hatwxkacugup. Cys K aliHatunraHga rugpokap6oHarnap
napyanamagm, ,\ocun bynraH Kam spuitguraH KkapboHaTnap aca Yykmara
rYWTAM Ba KapboHATNM b aTTUK/TUK MyBak LAT K,aTTuK M K \am geiivnaau.
KaiiHaTunraHfga KanbUuii kKaTuoHnapu Ca-" kanbuuin kapboHat \onmga
yyKmara Tywagm;

Ca+ 2HCO," -> + CaCO”l + H"O + CO®

MarHuii KaTmoHnapyn Mg aca rmapoKcuKapboHaT EKM MarHuii rmMapoKcug
(pH>10,3 6ynraHaa) \onmpga yykmara Tyllaau:

Mg+ 2HCO,- + 20H-= (MgOH),CO,i + HMO + CO,

(rngpokempg-noHnap OH" cys 6unaH HCO," MOHNAPUHUHT Y3apo Tabcupu
\ucobura x*ocun 6ynagn: HCO3~+ HO  H2CO0,+ OH").

K,arrnk/IMKHUHT cyB K aliHaTUAraHaaH KeinH \am Koncllyrad K,ucmu
KapboHaTCu3 CKM AOUMUIA KATTUKAUK aelivnagm Y cyBaa Kyunau
Kucnota.mapHuHl, acocan cyjii)())aijiap mMa xnopu;ulapHuHr Kwm>uuinnm sa
MarHuinnm rynnapvHuHr Muk™opu 6unad anmgianiuui. Cys k aliHatuaraHga
oy lyijiap iiyk<)nmallnn, Tyca6a6.un kap6l)Hatcy $K arruk TK 4OMMMiA
Kan iik™iK \am gcllunagn.

CysHuHr KariHhyiHK gapaxacu rypnvya ugoganaHaan. BavsaH y 1n
cyegarn Ca™* Ba Mg KaTUOHNAPUHWHT MUNUIKBUBANEHT (M3KB) COHMU
6unaH ngoganaHagn. 2 .MaKe K,aTTuk/Iuk C¥*" KaTuoHnapuHuHr 20,04
Mr/n ékm Mg™ KaTuOHNapuHuWHr 12,16 ,Mr/n mukgopura Tyrpu
Kenrapwmry yuyyH taspudra 6MHOaH CYBHUHT YMYMWUA K aTTMK MUrm K
HU (M3akB/n \ncobupa) ywoy hopmynagaH \uco6nab tonul MyMKUH:

o, |Car-| A IMg™I
20,04 12,16

6yHpa (Ca-"]Ba [Mg™")—Ca"' Ba MY"™ MOHNAPHUHT KOHLUEHTpayuacu, mr/a.

K,aTTuK,MK Kuil.maTura K,apab, Tabumii cyB >Kyfga HMLIOK, —
KattmkMuru 1,5 rava, tomwot, —1,5 gaH 4 raya, ypraya KaTTuK,JUKGaru
-4 paH 8 raya, K"atTmk ~8 gaH 12 rava Ba XXyjAa UaTTWK, -12 M3KB/N
[aH KatTa bynagu.

Yii-xy>anuknapaaru BofonpoBof CYyBUHUHT Katruk  nru 7 maks/n
[aH KaTTa 6ynmacnuru kepak. K>"nMH4a K,aTTUK,CyB UWnatTnwaaH onguH
tomwatunagn. Opataa, 6YHUHT yuyH CyBraTyp/an Xun KMMEBuiA mogaanap
6unaH wuwnoB Gepunagn. MacanaH, Kap6oHaTAu K,aTTUK,AUKHU
CYHAMPUATAH 0?7"aK Kyl 6uiaH MyKOTULL MYMKWH:
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Ca2”+ 2HCO3-+ Ca'"+ 20H-= 2CaCO31 + 2Up
Mg+ 2HCO3+ 2Ca2" + 40H-= Mg(OH),i + 2CaCO3l + HMO

0 \ak 6unaH copa 6Mp BaK;TUMHT y3njaa K LMNraHaa kapboHaTn Ba
Kap6oHaTcu3 KarmmkM nkgaH xanoc 6ynuw Mymkum (o\ak-coganu ycyn).
byunaa kap6oHatnu Kattuly lnknm o\ak (10K,0pupok.K,a K,.), Kapb6oHaT-
cn3nu —cofa yk oTagu:

Ca2™ + C0O32-=CaCo0,4; Mg”N"+CO,'-= MgCOoO™

va cyurpa
MgCO03 + Ca™ 4 2011 = Mg(0H)2 + CnC(\1

CyBHUHT KaTI'MK/WrvHn RyKOoTTUMUNTr60oTKa ycynnapu \am K blua-
nunagmn, ynapaad \osaupru Bak™ga oT KyH (K)iiganaltnanT aH KaTuo-
nUTNap uwnaTuwira acocnaHrad. [apkuébuga tatk,n My\T noHnapura
anMallunHa oflafmraH xapakaryan mownap 6op k'arrvk, Mojuia.nap nomntnap
AciiHnagn. CUHTETMK nonmmMcpnapacocuaa onvH;{araH mov ;ulm a1 T lyBum
cmonanap, aiHMK”ca, Kyn Tapk™anraH.

Wouuntnap (MOH anMalinHyBYM cMonanap) UKKW il-)yimai ;i 6ynuHagm.
YnapgaH 6upn y3 katnoHnapllMy\n't ka] voHNapT a an.maTTHpagn Ba
KaTuoHuTAap Aeflunaau, b oiiik,;uiapn y3MHUHraHMOHAAPUMI anManr TP uLL
Ha aHWOHWUTNAp Aciunnagn.

10.3. bop Ba aslOMVHWIA MeTalapu

i rpynnaHuMHr 6ow rpyruwdyacuHm (6op rpynnavacuHu) 6op,
antoMUHWiA, rannull, vHANA Ba TanNNMil sanemeHTNapy TalKUN 3Tafu.

pynHayagarn 6apya anemcHTAap /; =anemMeHTnapra kupagu. Ynap
aTOMNAaPUHUHT TalK,M 3HepreTMkK noroHacmaa 3 TagaH 3/1eKTPOH 6op
(s"p"); KymunamkK xoccanapuHUHT yxnnawnmurura cababu wyHga. by anc-
MCHTNap KUMEBMIA bupunkmanapaa +3 ra TeHr (6opaa —3 \am), okcua-
nallMl papaxkacuHW HaMOEH K,unagu, Tanawii yuyH |1 okcuanaHuT
Japaxkacu aHr 6apk™apopuaup.

Bop rpynnavacugarun afcMelunapga MeTaninmk xoccana)') 6epunnuii
IpynnayacuHuHT aneMeHTnapura K,apalaHga aHua Kyucus u(l)oganaHraH.
MacanaH, gaspaa 6epunnuii 6unad yrnepog opacuga x()llnatran 6op
3NeMeHTV MeTannmac agemelrrnap K>lopu)'a kupagu. Y HuHr aioMnnnfii
MOHNaHWLW 3Hepruacy aHr karra (71,35 3.B). pyuHaua numpa a4po
3apaan KatTanawmwy 6munad aTOMAapHU MOHMIaHWL 3HEPTUACK Kamasaim
Ba 3/1EMEHTNAPHUHI MeTan/MK Xoccanapyu Kyvasgn. ANOMUHWIE —
MErCULL, NEKWH YHUHT TMAPoOKCUamn amdorep xoccara ara. | 'wlnnitiga metan-
JINK X0ccanap aH4a Kyuau ugoganaHrad, +1 okcugnaHuT gapaxacuaa
s)ca Y INTUI hynnavacugaru anemeHTnapra sK,MH 6ynaau.

Bop rpynnavacupaarv sneMeHTNapHUHI \ammacu Typugarm
okcupanapHu \ocun kunagu. ¥Ynapra K(OH)3 Tapknbnu rugpokcugnap
MyBOMMK, Kenagu. YnapHuHr 6oppaH 6owk,a \ammacu cysgaru
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apuTManapja rugpartnaHran nounap >:0/mfa 6ynmwm MyMKuH. bop —
kucnota \ocun k™nysum aneme[lr. 11l dynnaHuHréow rpynnavyacuaaru
.MeTannapgaH 3Hr KaTTa a\amMuaTra ara 6ynranu 60op Ba aJlOMUHWNA
\uco6naHaau.

Hop. BOpHMHITaWK 1 3/1EKTPOH K" aBaTuga S-p' 3/IEKTPOH/AP MaBXyL.

YNUHT MKK1UTa Tabunin 6apk™apop 10 B, -O B nsotonu mMabaym.

'Tabuatha yypawmn. Hop Tabmatga apkuMH “onarga yypamaingn, x;ap
LOWUM YHUHT Kucnopof 6unam \ocun k™naraH 6upukmanapu ydpangu.
bop }‘ynkaHAapHWHI MOPTAWMK HaTMXKacuia BYXy/ara KenraH MCCHK,
cyiLiap Tapkméuga H,BO, \o.lnga kyn yupaiign. Tabuartga aca Ly KUcioTa
\ocun K,unraH muHepannap \onmaa KeHrrapk™ainraH. byHaan 6upukmanapra
6ypa Na,B"O™- 10H,0, 6opauut 2Mg,Bj*0e MgCI®, napaepmut
Ca,B™p,,- 3H,0, koncmauut Ca”B"O,,- 3HMO, kKepHUT Na2B”~0"-4H20
Ba bowK"anap mucon 6>oia onagu.

OnuHnwn, To3sa 6ynmaraH 60pHU 6uUpnHYM 6ynn6 1908 unnu Ieir-
Noccak Ba Tenapnap 60p aHrMAPUANHWN 1OK,0pN TemnepaTypaga Kanui
6unaH k™ainTapmb onuwra mysadgak,0ynraHnap. \osmprun nantga 6op,
acocaH, MeTannoTepmus ycynm 6unad onuMagm:

BP3+ 3Mg 3MgO + 2B
éKu
KIBFJ + Na -> 3NaF- + KF + B

By pcakuusanapga axpa.lr6 uuk kaH amop(l) 60pnu TEPMUK UUUIOB
6cpuT narmxacmpa kpuctann 6opra aii nat npunagn. McTannoTCpMmkK
ycyn 6unaH onuTaH 6op yHua ro$s 6ynmaiigu. losa \onatgaln Gop
yHllHI6MpnKManapHHN CylOK MaTUPNG )ACKIPONN3 K,MANT yCynn 6unaH
oju-iHajui. >Xyaa To3a \ongalu 6opHu, 6yr \onatgaru 6op GpPOMUAHM
4yiuia'mjnaH TaHTangaH fcanraH cuM WMWTUPOKKUAA Bodopon 6unad
Kaiitapmb \ocun K,uamw MyMKUWH:

2BBr,+ 3H" 2B + 6HBI

L yHWHrgeK, 60PHN YHUHT BOLOPOANVN OUPUKManapmHu TEPMUK

napyanab onuw >;am MyMKUH:
B,H,->2B + 3H2

Xoccanapu. To3sa \ongarun 60p MKKU XuUn —amopd Ba KpucTann
Moautumkaumara ara. AMopg 60p KyHIMpTYCnu, >;UAcKU3, Ma3acu3 KyKYyH.
KpucTtann 60p KopamMTuUp Kyn paHr Tycnu kartuk, mogga. Tosa \onga 6op
nHepT mogaa. Oaanii waponTaa dak™aTrmHa gTop 6unaH 6mpuka onagu.

bopra cytontupunraH KucnoT blap TabCup aTmangu. K usgumpunraHga
KOHUEeHTpnaHraH HASO”, HNO” kucnoTanapfa Ba 3ap CyBuaa apuiigu:

2B + 3H,S0, /HIBOJ+ 350"
B + 3HNO, H3BO3+ 3INO,
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bop nwk;opnap 6unaH axwm peakunara KUpULLaan:
2B + 2NaOH + 2Up ->2NaB() 2 + 3H"

FOK"opy TemnepaTypaaa 60p Kyunu K"aidTapyBuu xoccacura ara.

3Si02+ 4B ~ 1BlO3+ 3Si
3COJ+ 4B ~ 2B"O3+ 3C

Afap amopd 60p 700°C rama kusgupwusnca, y yT onmb Kctagu Ba
Kuspuw anapyra 6unaH éHn6 6opat aHrugpuara ainaHaguw, 6yHaa Kyn
MWUKAOPAa nccub;axpanvlé ynkagu:

4B + 30,= 2B/),+ 22845 kx

Bop tok“opyu TemnepaTypaja KyHruMHa meTannap 6HNaH GHPUKKG,
6opugnap, MacanaH, MarHuin 6opmgHm Mg,B* \ocnn knnagn. bop
ranoreHnap 6mnad \am WwyHAan ocoH 6upukagn. bop yi-ncpog 6unan
6MpuKNG, HM\oATAa KNaTruK. kapéug BAC Hu \ocun k™wmnagn. Cym 6opra
rab)Cup aTMaiian; KoHUEeHTpAaHraH cyn!>(|)at Kucnora Ha KOHHCT pnaT aH
HWUTpaT Kucnota 6opHM oKcuanab, 6opat kucnolara aiidiaH iiiixuin.
MacanaH:

B + 3HNO”= HIBO3+ 3NO,

bop, Xyaan KpeMHWin Kabu KOHUEHTpNaHraH uwk”™opnapga 3puo,
NOAOPOAHN aXpaTnb umk™apagu:

2B + 2KOH + 2Up = 1KBO2+ 3HA

Bop Yy3MHWMHT Kynunnmk 6upukmanapuga yura TeHTr 6yaraH BaneHT-
NINKHAMOEH K™agn.

Bopat kucnota —Tabuarga cog x“onga yupab, MuHepan cacConuH
\ocun K™Minagurad AsroHa MUHepan KUCNoTagup. YHW BynKaHaapgaH X,0cun
6ynraH 6ynok/iap 6yrmgaH axpaTub onmT 0COH 3amac. LUy ca6abnu,
6opaT KucnoTa; opaTtga, 6ypagaH — GOPHWHI acocuii Tabuui
6upnkmacugaH onvHagn. bypa ocoH ruagponusnaHagun. by xapaéH 6up
Heua 60cK,u4aa 6opagu;

Na,B/)*+ 311/) = 211,BO,-I 2NaBO"
blaBO™M 2H /)= 11,B0,+ NaOll

Bopart kucnoTa, gactnab, 1699 iiunga dpaduys LLxumurn Bu.tncnsm
ombep-r roMoHMgaHTEMMP Kynopocu 6unaH 6ypa Kpucrannapu ap;uiaii,i-
MacuUHKN K 3gupuwl opk™aim onunHraH. Cod 6opat kucnora cagadaek
ANTWPOK,, OK, KpcTannap \ocmn k™nagu. Y cysfa axwu apuiig,u, aputMacu
arrrucenTyK Xoccanapra ara Ba, MacanaH, Ky3HU H0BULL YUYyH ULLNATUA3AM.

BopaT KucnoTa cMpKa KucnoTagaH Kyycu3pokK,, YHUHT 3puTmanapu
3M1eKTP TOKUHU EMOH ~Ka3agu. KynuHua, 60paT KMCNoTa KucnoTa Tunuja
avccoymnaHaan, SbHU NpoToHAap axpaTtub ynkapagu, ged \ucobnaHagu:

H3BO3-t:; H”"+H,BO3-
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H,B03-1* H" HBO\-

Muc(lM) oKCUMAHWHT bGypa 6mnaH peakuMACUHWU K,yinparu
Kypunuiiga é3mw MyMKuu:

Na,Bp,+ CuO = 2NaBO,+ Cu(B02),

[*yHaa \ocun BynraH KyK paHranm muc 6opat ,,0ypaHuHr gypnapu“
Acran HoMm ofiraH. bopaT kucnoTanap KusgupwuaraHga cyBuHu iy~otagu
Ha 60p oKcupAra anaHagu:

H,BO,- HBO,» H,B,0,-* B,O3

ByHgali KeTMa-KeT y3raputaap 60pHUHT NoMMep CTPYKTypacu acta-
CCKWH 6y3mnumwmn Ba KUCN0Ta MOJICKynanapmaa 6op okcug 6unaH CyBHUHT
nucbatnapu (B,03;H,0) kamaiin6 6opuwmn (1:3, 11 Ba 1:0,5) 6unaH
6ornuk,. Bop okcug (6opaT aHrMapua) ulwacMmMoH paHrcus Moaaaaup.
Y uccuk™6apaow Wwuwa ,,MMpekcra Kylwnnagnrad Mogaa cnatmnia KeHr
Kynampga wwnatunagu, 6yHAa WWWaHWHT TEpMUK KeHranumw
KoathpuumneHTn Kamasgm. bop okcup Ba 6opatnap WuLa Tona, YAHHK
aManu, repéuuynanap ea yputnap nwnaé ymk™apuwga \am uvwinatunagun.

Bop 6apua ranoreHnap 6unaH peakuusara Kupuwno, ranoreHngnap
\ocun. kK'nagu. bop ranoreHmgnapu opacumpa amanuii xu\atgaH 3SHT
My\umun ropuanaup.

Bop pTopug BFA—yronum paHrcus ras, kK aliHaw TCMHepaTypacu —
101°C. ® lop aHr anckTpomaH(1l)uit ancmcmr 6ynraHamri cabaénu, 6y
6uprKMa Xyga nyxwanp. YHUHrakncurop xoccjuiapn 6op rpudopugHuHr
rapkuénga 4oHop aroM.napM 60p rypau xun mo;ulanap cuH(1)napu 6unaH
(cyn, cHuprnap, ")()vp lap, amunnap va 6()uk;anap) Komnnekc 6UpMKMa-
nap \ocmn K.unutnra onné kcnagu. byiuiaii 6uprkmanapgaH 6upn grop-
6opatr kmucnora UBI1\,(B[yW f) 6ynu6, y cynbtar, HuTpaT Ba \aTTo
([yropug kncnotagaH \am Ky4nmpokaup.

Bop}uHr Bogopoanu 6upukmanapn — 6opaHnap (60p rugpuanapu)
BJ1,, B™"H,, B.Hu, B.Huy, B"H,u, B"H" Ba 6Gowk™anap. 1881 iunga
M.>KoHCOH Ba J1.Teiinop TOMOHWAAH ONIMHIaH.

ANIOMWHWIA 3HT Kyn Tapk“anraH 3/eMeHTnap KhaTopura Kupagwu.
MeTannap opacupja tabuartga Tapk anraHanrm xxum\atugaH 6upuHUn ypuHaa
Typagu. ANOMUHUAHWHT ep NycTAOrmaarn ymyMmuin Mukgopu 8,8% Hu
TaWwkun atagn. ANKOMUHUAHUHT 3HT My\UM Tabuumin 6upnkmanapn —
antomocunnkatnap, 60KCMT, KOPYHS Ba KpUOAUTAUP.

ANOMOCHIMKATAP ep MYCTA0rMHUHIACOCUIA MacCacMHU TallKna 3Tagu.
YnapHu antOMWHWUA, KPeMHWIA, UWK OpWUiA MeTannap Ba WLWK,0puii-ep
MeTannapHWHI okcugnapugan \ocun 6yaraH Tysnap cugaTmga Kapaw
MYMKUH. Kynunavk antomocmunmkatnap Hypab emvpuaraHuga rmn xocun
6ynagu. TWAHWHT acocuit Tapku6u AINO, «2AI02«214°0 (opmynara
myBomkK, kenagu. (Na, K)* [AI'SI*OJ Tapkubnu antomocunmnkar —
HetheNMH MuUHepanu — My\UM anloMUHUAAKN pydanap K'aTopura Kupagu.
HedenuHHuUHT npuk Katnamnapu Kona spumoponuga sa KpacHospck
ynkacupga 6op.
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BoKcuTNap —acocaH rugparnandrad antoM1UHUn okemg 6unaH Temup
oKCmanapugaH Tapkub TONraH tof »wuucu, Oy OKCUANAP YHIa KM3UN
paHr 6epagu. Tapkmbuga 30 gaH 60% rava bynagn. bokcutnapgaH
antoMUHUA OoNUHagW. BOKCUTHWMHI KoHnapu BowkupgucToHaa,
1\o3opucTtoHaa, Cnbupaa Ba 6aiiii<;a xoinapaa 6op.

KopyHg — Alp~Tapknbnu MuHepan, Xyga K'arvik,, abpasms matepuman
cudpatmaa uwnatunagu.

Kpuonnt — AIF~- 3NaF ékn Na,AlF*gapkun6nn MuHepan. X*o3mpru
BaKrga CyHbWil iiyn 6unaH TalicpnaHaguw, antOMUHWUI McTannyprusaga
uwnatuiaum.

dunsmk xoccanapun. AMIOMUHULL — KYMYLUCUMOH OK, MeTan, eHrus,
NEKUH MeXaHWK XHMaTAaH Mycta\kKaM. YHUHT 3ud4nnru 2,7 r/cm~rateHr,
cytok/laHuw TemnepaTypacu 660°C. 'ONeKkTp yrkasysuaHaMrn sa uccuk/lnk
YTKa3yBUYAHANIN AXWHK, NIeKUH 6y xn\atfaH MucaaH Keiimi Typagu.
YHra vwnos 6epuil, 3apk™orod \onuga ciumil, nHluuka cum K,unm6
ropTuw, Kyinw ocoH. OcoHnuMk 6unaH k" orutmanap \ocun k" vnagw.
A1 FOMUHUM 600°C fa mypT 6ynnb K onaay Ba yim pgoHanap \()ampa éku
KYKYH KWIMGTYANW MYMKWH. [abuml| ajuoMHiuu'i 6Mna mn3orox
(100%) maH Tapkub TOoMraH.

ANOMUHUAMKMHT onunniwin,. CaHoaTaa alfoMUHUIA ankOMUHNIA OKCUA-
HUHrcytonTupunrad kpnonut Na,AlFJ garn sputmacura Kanbunii ropmg
CaF™ KywWnb aNeKTpoNn3 K,uamw opk aim onnHagu. byHaa to3a xom aTé
nwnaTunagn, YyHKU KylmMmuanap anekTponus Bak uga K aitapunagu
Baa/IlOMUHUAHW nnocnaHTUpau.

Cys, TEMUp oKcuanapu, WyHUHraeK, kpemuuii (IV) okeug apanatu-
MaraH To3a aftoMUHWUI 6OKCUTAAH Ba KEMMHIX innnapaa HedenmHaaH
O/IMHMObYXa. Y CYHOK aHTUPpUATraH Kpuonutaa axwm spuingn. Kanbuui
(DTopug kywimiw Temnepatypadn 1000°C gaH nactga TyTué Typuwira épaam
6epagn, 3NEKTPONNTHUHT 3/1EKTP YTKa3yBYAHIUTUHW AXWUNAALN, YHUHT
3NYNTMHN KaMaiiTupagn, by aca antoMUHWIAHWHT BaHHA Tyounga axxpanné
UMK MLWUra UMKOH 6epaaun. ByHaait cytokMlaHMa anekTponn3 K NMHraHaa
aNiOMUHWIA KaTo4Aa aXxpannb umk agu:

2A1M+ ()¢ =2A1

Kymup aHopaa ALLO, TapkubLw a kmpagLw an okeng — noHnap (0°)
3apagcusnaHagm:

307-- 6e = 3/2 O,

ANOMUHNIA MWab YnKapuw 3/1EKTP 3HEpPrusacKH Ba Marcpua.nnapHu
Kynnab capnawHu tanad satagn: 1T a;MOMUHUIA ONUW YYyH 20 MUHT
KBT-C ra ik,uH 31eKTp 3Heprusicn capdnaHagn. LLyHUHTYYyH antoMUHWIA
nwnab yMk™apaguraH 3aBogiap ap3oH 3NeKTp aHeprusacy GeptyuiraH KatTa
rMAPO3NeKTP CTaHumanap éHnaa xoiinanlagn.

KnumEBmii xoccanapu. SNeKTPOKUMEBUIA KyunaHuln kaTopuga anto-
MWUHWIA 3HT haon meTannapfaH KeinH Typagu. AMMO KyHAannK TypmyLu
TaXpubacugaH MabayMKu, ankOMUHNIA Gytomnapra, \aTTo antoMUHUAHUHT
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KMaiHaw TenepaTtypacupa, kucnopog \am, cyB \am TabCcup K munmangu.
ByHUUT cababu Lynaaku, antoMuHKUiE cupTuga tonlaokeug napga 6ynme,
y afloMUMUANKN ByHAan Keluurn oKCUAnaHuwaaH cak™angm. Okcupg
napganuur kanuunmru 0,00001 MM 6ynagu. Y nyxTta, K,arrmk,8Ba 3nactuk,
my:ulnraHga, cukunradaa, 6ypanraHga \am ysunmanan, snektTp TOKUHU
yrkasagu, 2050°C ga cytok™naHagu, anloMunnia aca 660° C ga cyro”naHagu.
Okcng napaatydainm antoMMHUn cupTn Xmnpa bynagu. Ly napga 6opavru
yuyn aflOMUHUIA HamaMK Ba \aBO Tabcupuaa emumpunmanign (Koppo-
ulanaHmaiign).

Arap okcupg napga 6ysmnca (macanaH, anlOMUHUIA CUPTUHU XUNBUP
KYKyH 6unaH uwkanab €KW yHW 03pOK, BakK,T MIIK OPHWHI K"aliHOK,
apuTmacura 60tupnb Kyiinb), y \onga antoMmnHuiA cys 6unaH peakuusra
Knpuwiaam;

2A1 + 6HMO = 2A1(OH)3+ 3HAT

Arap antoMUHWIAHK cnupTK cMmMob Ty3napu 6unaH HiiiKajia6 apTunca,
KNAnparuyda peakumns cogmp bynagu:

2Al + 3HgCI2-2AICI3+3Hg

AXpannb uymk"KaH cMM06 aNlOMUHWUAHW y3uga 3puTagn Ba YHUHT
cMMob “nnaH KoTuwMacu — anFoOMUHKMIA amansramacu \ocun 6ynagw.
AManbramanaHraH cmpTha okcug napga cak“yaHmb k™onmarign, wy cababnm
aNlOMUHWUIA ogaTaarn WapouTaaék,cyB 6unaH peakumsara Kupuwagn:

2AL + 611011 > 2A1(011),>1 + 3U3T

Kynuunuk mclannapgaH (1)apy KMan6, antoMuLLmn'ma niLKopaapHuUHT
pulmanapw xyga Kyunm lai.ciip nagw.
Maciuiaii:
2Al <6Na()ll f FOH/) = 2Na |A1(OH)"(H,0)J + 3H,

INYHUHTYUYYH MMNOMUHUIA UAMILAA ULLK OpUIA 3pUT.ManapHu CcakyLub
bynmangn.

FOk,0opn TemnepaTypaja anlOMUHMWIE KynruHa meTannmacnap Ba
Mypakkab mopfanap 6unaH amanbramanaHmaraH X,0n4a peakuuara
KUpULLAAN:

*30° >
+ 3CIn 2AVMAC\-!
0 + 35“ Al
2 Al-6e + 6H"C1-"
+ 3Cu"2S0, A12"(50,)s+ 3CuY

+ 2NaOH + 2H”™\O 2NMNArK02+3H24t
K,M34MpWA raHga
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OpaTtgary TemnepaTypafja aflOMWHWIA KOHLEHTpAaHraH Ba Xyfga
CYHONTUPUATAH HUTPAT K1CAoTa 6unaH peakuumsra Kupuwmaeam (X,MmMos oKcus
napaacu \ocun 6ynuium Hatmxkacuga), wy ca6abnm HNOM'iK)viHHHN namwaa
cak:laHagm BaTalwmMnaaun. JIeKnH y xnopua Ba cynbgaT KMcnoa suapaia apuinau:

2A1 + 6H"= 2AF"+ 3H,T

NUKQWHAHMH 3HI MyxuMm 6uprKkmanapura antOMUHUIA OKCUAM Ba
MLPOKCUAM Kpaamn. AMOMUHUIA OKCUAHW KyAnaarn ycynnapaa onmi MyMKWH;

1 Ntiomunuii kykyunlln 6¢flocuta EHAMPULL (CHUIOMAHNIA KYKYHUHU
ropenka anaHracura nygnanmO 6unaH;

4A1 + 307 2A1,03

2. KMiinga Kentupuarad cxcmara MyBogUK, ysrapHTaapHu avw</lira
oLmpuLL:

HC1 ékn H,SO, NaOH ckn KOTI [
Y N >V} - - > A1(()11),->A120,

ANIOMUHUA OKCUp Kan'mk,, K"MAMH CytoKyuwagH!aH (Cytok“MaHuL
TemHepaTypacu 2050°C), ok,paHl/M mo;yla
Kumésnii xoccanapm xux~argan — 6y am(|)orcp okeug. Kucnolanap
GunaH peakuusara Kupuiagu, acocjHi okcugnapHuld xoccanapuuu
HaMOE&H b;unagu;
t
Al203+ 6HC1 ~ 2AICI3 + 3H"O

ALIOMUHIIA OKCKA UK opnap 6unaH peakuyusra KMpuwaan Ba Kncno-
Tannm OKCUAMNAPHWUHT XOoccanapuHn HamoéH kK™nagu. Ly 6unaH 6upra
MeTanntoMUHAT Kucnota HAKON HUHTTY3napu, sbHU MeTaniantoMmHaTiap
\ocun 6ynagu:

t
Al1703+ 2NaOH 2NaAl0™ + H/)

CyB MwTMpokmga peakumns 60Tk ayapok™6opaga:
t
Al1,0,+2Na0ll+H/) ->2|NaAlOM 11/)]

CyBnn 3pnuTMajga HaTpuil antoMMHATOUP KN UKKW MOMEKYNA CYBHU
6upnkTUpaau:

a) NaAlOj- H fi ékn NaH,A10,;6) NaAlO"- 2M,0éku NalAI(()H)J

AntomuHuiA rugpokeng AL1(OH), MTK™op apuTMacK 6unaH WNOMUHNIA
Ty3napy 3pUTMACMHWHI y3apo Tabcupupa (MWKNOp spuTMacy Myn
O/IMHMAC/INTN Kepak) ONMHagun:

AICI3+3NaOH -> A1(OH)3 +3NacCl

Arap oK, UBUKCUMOH aMlOMUHWUIA TUAPOKCUAHN 3pUTMaZaH axpaTné
0nn6 KApuTunca, CyBfa amanja spumaiguraH ok, Kpuctann moaga
ONMHaAMN.
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ANTIOMUHMIA Tnapokeng (YHUHT oKcuau Kabu) amdoTep Xxoccara
ara. ANIOMUHNA Tnapokcua 6apya acocnapra yxwab kucnoTtanap 6unax
peakuuara Kkmpuwagn. ANIOMUHWIA TMAPOKCKUA nKopnap 6unaH Tabcup-
nNaHraHfja MetaafloMUHATAAPHUHT rugpaTnapu \ocun bynagu:

A1(OH)3+ NaOH NaAl102+ 2H p
A1(OH)3 + NaOH -> NaH,Al03+ U p

AMOM/MHA/ Ty3napu; acocaH; antoMUHUIA METANMHUHE KucnoTanap
6unaH y3apo TabcupuaH ofiMHaau.

®un3mkK xoccanapura kKypa 6ynap cyBga AXWW 3puiiguraH KarTuk,
kpuctlnn mognanapamp. ANKOMUHWIA Ty3NapUHUHT KUMEBWIA Xoccanapu
\am 60K a Ty3n1apHUHT X0ccanapura yxwawgaunp. Ynap Ky4cms acoc 6unaH
Kyunm kucnotaliapfaH x,0cun 6ynraHnuiru cababnu, cysnn aputmanapuga
rmaponunara yupangu.

X1l 606
EHAKW FPYMNMAYANAP METANNTAPIU

11.1. Xpom Ba TCMWUP OKCUANapu TUAPOKCUAIapU,
Tyunapw, xoccanapu. YysaH Ba nynax

/nal{puii cucrtomaHnT (MOMHYM |pynHacugai v ancmcTnapaaH Mtrriui-
nap Kai'opnia xpom, monmbaeH Ha Moil>(Dpam kupa;1lu, By ancmeHTnap Karra
JanprapHuHI Xy(|rr kK \aropnapuga >koinannaH 6ynmné, o;MnMHYM yNHaHUHT
KAWKUMYa TpyHHaYacuHU, MbHU XPOM FpyMnadvacuHmn X,0cui K,niaaw.

Xpom I'pyHHauacugaru anemeHTNap aTOMAapPUHUHT CUPTK,M K" aBaTu-
fa 6uTTa KM UKKUTA 3/1IEKTPOH Bynagu, WYHWUHT y4YyH Oy afeMeHTnap
acocuii rpynnavacumgaru sneMeHTnapgaH @apk™u ynapok,, Metan xocca-
napra ara. LLly 6unaH 6upra, ynapHWUHT 3HT 1OK,0pu MycbaT OKCHUANaHWLL
fapaxacu onTura TeHr, YyHku 6ornaHuwnap \ocun 6ynnwinga ynapHuHr
CUPTK™ 3/IEKTPOHNApUAaH TalKapu, CUPTAaH UKKUHYK, TyraniaHMmaraH
KaBaTjaru anekTpoHnapgaH x;avm 6up Heyacu MWTUPOK 3Ta onagu. by
rpynnadva afemMeHTnapy opacuia Kynpok, ax;ammaTancm Xpom \ucobnaHaam.

XpoMm. (Chromium); Huc6uii atom maccacu 51,996. Ep nyctnormga
macca xux*atmgaH 0,03 % Hu Talwkun knunagum. Xpom tabmatga, acocaH,
Xpomau TemupTow PeO-CrrO™ xMonmpa 6ynagm; K~ osoructoHga Ba Ypanga
XPOMAW TEMMUPTOLWHWUHI KaTTa KoHAapu 6op. Onuit cudatnm Xpom
pyAanapuHuWHT AMPUK KoHnapu XaHybuin Agpuka Pecnybnukacuaa,
Typkunaga, XaHybuii Pogesusga, dununnuHga sa KOrocnasmsagagup.

XpoM/iM TEMUPTOLL 3/1IEKTP neynapuia €KW pereHepaTus Heunapga
Kymup épfamnga K atapunraHga XpOMHUHITEMUP 6UNaH KoTUlIMacu —
theppoxpom \ocun 6ynagun, heppoxpoM MeTalTyprusa caHoaTuga Xpomam
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nynax uwnab ynkapuwga 6esocuta KynnaHunagm. Tosa XpoMm axpaTtuo
0/IMW Yu4yH, factasBan xpom(N1) okcup TariépnaHagu, WyHAAH KelnH
xpoM(M1) okcng antoMUMOTEPMUMK YCynga K,antapunagu.

Xpom 3ununurn 7,16 r/cm- ra Ba Cytok yaHuW TemnepaTypacu 1875°C
ra TeHr 6ynraH K"artuk, SATUPOK™NOK, MeTannanp. XpoMm ogaTaarv Temne-
paTypaga \aBo x,amfa CyB Tabcupura 6emanon umgaingn. CyronTupunaran
cynbart Ba CYHONTUPWUATAH XNOPUL KMCNOTa XPOMHU 3puTUG, BOAOPOS
axkpaTunb umk apagn. AMMO COBYK, UMTpAT KMCNOTaga, Xyaau antoMUHWNI
CMHrapu, Xpom \am apumaiify Ba HUTPaT K1cnoTa 6unaH mwnamraHgaH
KelinH naccue 6ynun6é K;onagu.

MeTann xomMgarv Xpom, acocaH nynat Taépnall caHoaTMaa uwinatu-
nagun. Tapkubuga 1—2 % xpom 6ynraH nynatnap HU>"oaTaa K arTuk, Ba
mycTa\kam 6ynu6, metann K,MpK,uT acbobnapu, MUNTUK, Ba Tyn
cTBOMNAPU, 3UPX, NanTanap ea mMallHnlanapHuWHT X,ap XUn KUCMAApUHK
Taépnaw yyyH mwnatunagu. Mynat tapkuéuga 12 % ra gKUH Xpom
bynca ,,3aHrnamac nynat* ge6 atanagwan “otuunwa \ocun éynaau.

Kelinnrun Bak"Tnapga, aiHuk"ca ac606co031MK Ba aBTOMOOMU/b
caHoaTufa getannapHu xpo.mnaw, H>H160TK,a MCnulnapnu KopposmsagaH
cak/Tall y4yH YNapHUHTCUPTUHM XpOM Bunan KMomnawl Kciii  rapi<;;uiMOKAin.,
XPpoMm Xypga K aTTUK OynraHn Y4yH, XpoMaHraH oyromnap innuwira SsxXtu
yupangm. Metann 6ytomnap 3NeKTPONUTUK yn 6unaH XxpomnaHagu, 6yHaa
HUX,0ATAa KaTTUK,, AXLUN ENULLIaAMTaH SATUPOK, MeTann K \aBatn X;ocun bynaau.

Xpom yuTa okeng: xpom(M) okeug CHO (6y okcmng acociv OKCUAANP);
xpoM(IIl) okcmp CFjOj (6y okemnpg amgoTep xoccanapra ara); Xpom aHrnapua
CHO3 (by \ak,uK,uii Kncnotanm okcma) \ocun b™mnagu. by yuta okcuara
MYBO(PUK XPOMHUHTYY K,aTop 6upukmanapu \am mabaym.

VIKKU BaneHTAM Xpom 6upmkmanapu. Xpom Xaopujg KucnoTaga
apuTunaca, KykTycnu aputma \ocun 6ynagu, by apurmaga KK BaneHTAu
Xpom Ty3n — xpom( 11) xnopug CrC!* 6ynaaun. Arap apuTmara 03pokK, ULLK op
uywmnca, capuk,4ykma — xpom(U) Tapokeng Cr(01 1N yykmacuy TyLaau.
By uyKMaHu cynbgat kucioraga ~purné xpom(r) cyn|ldart CrSO” \ocun
KMIMLL MYMKWH. VIKKU MancHram Xpom 6upukm;ulapm Hu\()ataa 6ok apop
6ynu6, \aBo Kucnopoaupa okKcuanaHu6, y4y wuanclrram xpom
6upukmanapura ainaHagu.

Yu BaneHTM xpom 6upukmanapu. Xpom(1M) okcug CrO,, KMiinH
CYIOK"TaHyBYaH, Awun Tycam Mo;juia 6ynunb, cnmmnm 6yék™uap Ba Moii
6yék™ap Taliépnawfja KeT- utnarunnagu Ba Awma Kpou geb ara-uagu.
Xpom(N1) okecup cunukatnapra KyTu6 cyloHywrrrupunca, xpom(111)
OKCUA CUNMKATHU ALWWA Tycra 6ysaignm Ba WYHWHT y4YyH, iimiiia \ampaa
YUHHWHK ByAwba uwnatunagu.

Xpom(1M) ruapokeng, Cr(OH), y4 BLILWHTAM XPOM Ty3napura MLLK,0p
TabCUp aTTUPUATAHAA KYKUKU] KyN paHr YykKMa X;0nunga Yykagu:

Cr" + 30H- = Cr(OH)31

Xpom(1M) rugpokena, xyaam IntoMmmHmuii, pyx Ba 60LIK,a 31eMeHT-
nap rugpokcuanapu cuHrapu, amoTtep xapakrepra ara 6ynm6, kucno- |
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Tnnapga apu6, yd BalenTNM XPoM TysnapuHu, uwk;opnapga apn6 aca
uympa;uul awnn xpomutnap  XpoMuT Kucnota HCrO HUHT Ty3napu
apu'imanapuun \ocun K mnagu:

Cr(OH)3 + NaOH = NaClO, + 2H,0

NTmmo 6yHpaii apuTmanapgan xpom CrO,“ moHnap \onmga amac,
6anku |Cr(OWM)M]“ Tapkubnu kKomnaekc aHuWoHnap \onupga 6ynagw,
KOMMNMEKC aHMOHNap KMAnaarn peakumusa Hatuxacuna \ocun 6ynagu;

Cr(OH), + OH-= [Cr{OH)J-
CKM
Cr(OH), + NaOH = Na|Cr(OH)J

WyHpaii Ty3aunuwgarn Komnaekc Tysnap kpuctann \onga ,\ocun
K mnuHran. Kypykycyn 6unaun (macanaH, Cr,0,ra 60wk,a metaniapHuUHr
OKCUANAPUHU LyLWNG CYrOK aHTUpuLW Wynu 6unaH \ocun K,uanmraH Ba,
acocan, UKKW BaJIEHT/IN MeTa/iap YY4yHrMHa Mabflym 6ynran xpomutniap
aca Me(CHO2), hopmynara MyBo(MK KenaauraH Tapkuéra aragmp. Tabuuii
Xpomaun Temup-row Pe(CHO,), X'am aHa WyHAalh XpoOMUTAap Katopura Kupagu.

Y4 BasIeHTNN XPOM TyarTapufaH aHT Kyn Tap~airaH Xpom Ba KaaunHUHT
Kyn] Tysn —xpomnn auyumkrtow KCr(SOM)2- 12 H2O anp, 6y Ty3 KyKuLl
6uHatwa rycnu Kkpuctannap \ocun K,unagn, 6y KpUCKrinap antoMUHWIANIN
ayyuk\Tow KpucTannapu 6unad u'tomop(l)anp. Opatga, Kanuii 6uxpomat
(KACr™*O™Hu cynbl|)ar aHrngpug unan Kanrapvw op”iuin \ocnn k™MnmHagw.
Xpomnu auumk;r()lll koH caHoaruga Tcpnnapnu ownataa, TYKUMaYnnmnK
caHoatnaa matonapHu 6yatga xypyT o»l()atnga nwnarnnagm.

Yu BaneHTnn xpom lysnapn antomMuHuii TysnapHla xyga yxwaigm,
ynap cynga 3puruaraHga Kyudau gapaxaga rugponvsnaHub, xap xun
rMAPOKCU Ty3napra ainnaHagu. Y4 BaneHTIM XPOM Ky4CW3 KucnoTanap
6unaH, Xyaam antoMuHUIAra yxwalt, Ty3 \ocun Kunmangu.

Ojitm Ba/1IeHTIM XpPoM GuprKmanapv. ONTy BaeHTIM XPOMHUHIacoCcuil
6upnkmanapu xpomat aHrugpug CrO, Ba aHrmagpuara MyBO(QUK,
KMUcnoTanapHUHI Ty3napm — xpomat kucnota HACrOM Tysm 6unad
6uxpomaTt KucnoTa Ty3napuaup. By mkkana kucnota ak,at
cyBfaru aputManapgarvHa mMaexyp 6yna onagu, arap 6y KucnortanapHu
spuTMatNWwpAaH axpatmb onMokMuKM Byncak, ynap XpomaT aHrumapuj Ba
CyBra fapxon axxpanub ketagun; ammo 6y KucnoTanapHUHT Ty3napu aH4ya
6apkapop 6ynagu. Xpomar Kuc/ioTa Ty3napu xpomatnap 4eb, 6uxpomar
Kucnota Ty3napu aca 6uxpomartnap feb atanagu.

TemMunp onnacuHUMHT ymymuii Tascudu. .. MeHgenees anemeHTnap
faBpuin cuctemacuHuHr VI rpynnacMHUHr éHaku rpynnavacupga 9
3NeMeHT 60op: Temup, KobGanbT, HUKeNb, PYTEHWUW, poauin, nannagui,
OCMMWIA, upuanin, nnatuHa. by rpynnaHuHr 6up-6bmpura yxwauw
anemelrrnapv Tpuaganap geinnagurad ropm3oHTan rpynnadanap \ocun
Kunagn. Temup, Ko6anbT Ba HUKENb 3/1IEMEHTNAPW TEMUP TPUALJACUHM,
fowkaya anTraHga temup onnacuHm \ocun k™nagu. VI rpynnagarm
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KO/MIraH 3/eMeHTNap nnaTuHa MeTannap oufacuHW TawkKun atagu, 6y
ounara nannaguii Ba nnatuHa TpnaAajiapn kupagu. by omnanap xocca-
napu xxmnx"atngad 6mp-6upugaH my\um dapk, K™Mnagu.

Temup Tpragacu 3neMeHTNAPUHUHT aTo.Maapu TalK,M 3HEepreTuk
noroHacupga 2 TagaH 3NeKTpoH 6ynagun, ynap KUMEBWI pcakumanapga
Wy 31eKTPOHMapuUHK Gepagaun. JIeKMH KUMEBUIA 6opnaHuwnap \ocun
bynmwmnga TawkKapuiaH WKKWUHYM MOroHaHWHr 3cl-opbutanuparu
3NeKTPOoHNap \aMm MWTMPOK 3Tagn. By aneMeHTnap y'anapuHuHI 6apk~apop
Gupukmanapuga +2, +3 okcu;ylanulu gapax” wuapuHm naMocFi K nagw.
RO Ba Tapknbnm okcugnap \ocmn kunagn. Ynapra «(OH)" Ba
K(OH)3 Tapknbnn rugpokcnanap MyBogmK, Kenaau.

HeliTpan monekynanapHu, macanaH yraepog(rn) okcnaHn 6mpuk-
TUpKUG onuw Temup Tpuagacu (omnacu) anemMeHTNapLIa XOC XYyCyCUAT-
anp. Kap6oHunnapu Ni(CO)_,, COCCO) Ba Fe(CO), paH yTta rosa
MeTannap onuwW y4yyH onganaHunagu.

Temup. TeMup antOMMHUAAAH KCAWH —Tabumarga sHr KyH rapuanraH
MeTann. YHUHr ep nyctnorngarn ymymu(l mubytopn 51 % nu Tawkun
3Tagun. TeMup KynuyuiankK MuHepannap rapkuméura kupagu. FemuptHn'
3HT Myx"MM pyganapu k™iimga! nnapgump:

1) marumMTAn TemmupToLl tok™opn cn(l)alnm 6y pygalliHr iiupHK
KOH/apu Ypanga, MarHutHas T1ornaa;

2) KB temmpTowl Fe™O,; YHUHT 3HT MMPUK KOHWM — Kpueoipor
KOHUAWP;

3) KyHrup TemupTow Fe"ONHNO; MMpuk KOHM — Kepub KOHMU
x"ucobnaHagu. bynapaaH Tawk™apu, ynapHUHT Kanta kK atnamnapn Kypck
MarHuT aHoMmanusacuga, Kona spum oponuga, Cubupga sa Y3ok, LLlapkaa
TOMWU raH.

Tabuartga, KynuHya, KaTTa MUKLopnapLa ONTUHTYTYPT KoNvefaHu
(nupuT) FeSj yupaingn. ¥ cynbgat KMcnoTa oinW y4yH 60LWAaHT MY XOM
aweé cuhaTnga uwnatunagu.

®u3mnK xoccanapun. TeMUp — SATUPOK, KyMyLIPaHT-0K, MeTa; U], YHUHT
snunurn 7,87 r/cm\ cyHx“naHuw TemHypaTtypacu 1539°C. Axwu
NNacTUKANK XycycusTn 60p. FeMup OCOH MarHUTIaHa;ul Ba MarHUTCK3-
naHagu, wy cababnu fuHamMoMallnHa Ba 31eKrp MOropfiapHuL y3saknapu
cuatmga mwnatunagm.

Temup macca coHnapu 54,6 (acocuiicu), 57 Ba 58 6y;n'aH TyprTa
6apk”apop usoTongaH Tapknb TonraH. PagmMoakTUB U30TOHIAPM Ba

\am nwnartnnagu.

KuméBuii xoccanapu. TeMup atomnapuia aM1eKrpoHnapHuLL’ SHepreTuk
nopoHanap 6yimnya XxonawyBuHN WyHAan KypcaTuil MyMKuH: 2, 8, (8+6),
2. OXuprn nopoHaga — 2 3NeKTPOH, oxuprugaH onguHrmuga — 14 1a, wy
XyMnagaH 6 Ta OKTeTAaH 0pTUKYa 3NEKTPOH 60p.

TeMup MKKMTa TalKoi 3NeKTPOHUHY 6epnb, +2 oKcuanaHuw gapa-
XACUHWN HaMOEH K“Mnafu: y4yTa 3/IeKTPOHUHM (MKKWUTA TallK,M Ba 6uTTa
Tawk™apugaH OfIGMHTW MOTOHAHWHI OKTETAAH OPTUK,Ya 3N1EKTPOHWHM)
6epraHufa +3 oKcuANaHMLL fapaxacuHW HaMO&H KAnaau:
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y Fe«' 2e_ — Fe"; Feu_ 3eL — Fe!*

TcMmup ydym 60wWwKa OKCUANaHMLW gapaxanapugaH +6 okcuanaHuw
papaxacugaru geppat kucnota HMFeO” Ty3napu ONIMHIaH.

TcMUp CYONTUPUATAH XOPUA Ba CyNb(aT KucnoTanapga apuiian,
Mi.im nogopoa noHnapu TabCUpunaa oKCcuanaHagm:

Fc“+ 2H"= Fe2+ + HST

'TcMup CYIONTUPWUATAH HWUTpPAT KucnoTtaga \am aspuiign, 6yHpaa
decmup (L) Tysu, cyB Ba HUTpPAT KUCNOTAHWHT KMaiTapuanmT ma.\cynoTu
— N11” ékm N ,0 Ba N,x,ocun 6ynagm.

FOb;opu Temncpatypaga (700 —900°C) Tcmup cys bypnapu 6unaH
peakumsara Knpuwagu:

3Pe 4H,0 = Pe,0,+ 4H/

KMaTTuK, Ku3gupunrad TEMUp CUM KUCopoaaa pasllaH anaHra 6epu6
CHaau Ba KyinuHgn —Ttemup(U, M1) okeng \ocun kunagu:

2Pe + 200 = Pcp,

TeMup NCUTUNTAHAA XI0p Ba ONTUHTYTYpT GUnaH, tok;opn Te.mnepa-
Typaga — KyMuUp, KpeMHuWiA Ba pocthop 6unaH peakumsara Kupuwagn.
Temup kapbupg PeC uemeHTUT gelinnagu. by kynpan!' mogga, xypga
MYpT Ba KMAWH cyloK aHaau.

Temup metannap liji mekinmacnap 6unad kotullm;ulap \ocun kunagu,
By KhOTULIMANaP XTun<;xy>kamrna Hu\oslga kana a\amuatra aa.

Temup oupHk!n:Llapu. TecmmpHuur ukkn xun: lemul*(M) sa Temup
(111) 6upukmanapm )HL kyH yupaiign. ()$pok muk/opaa Temup (V1)
6mpukm:nlalAl — ()cppauiap \am mauxnym, macanan, kanuii pepXr K,peO”
Ba 6apuit (1)cppar Mal cO™.

Tcmunp(11l) okempag FeO —OCOH OKcuAnaHaguraH K,0pa KyKy#w.
Tcmnp(111l) okcugHu 500“C ga yrnepog(l) okcup 6unaH k" aiTapuil
opk*am Q'WHaaw;

Pep, + CO = 2PeO + CO"

PeO acocnu okcmp xoccanapuHu HaMOEH K™nagW; Kucnortanapga
OCOH 3pun6, Temmp(WN) Ty3napuHu \ocun b;unagu.

TeivtHp(I11) okcug FCjOj— TEMWPHUHT 3HT 6Gapk“apop Tabuuii
Kncnopognm 6upukmacu. Kucnotanapga apub, temup(1n) TysnapuHu
\ocun Knnagw.

Temup(11,11) okenp Fe,0™ Tabmnatha MarHeTUT MuHepanu \onupa
yupainau. Y TOKHU XK yTKasagu, wy cababnu anektpognap tanépnatl
YyuyH thoinganaHmnnagu.

Okcugnapra TeMup rugpokcugnapy MyBoguk, Kenagu.

Temup(M) rugpokeng FeCOH)™ x;aBocm3 xoiiga temup(U) Tysnapura
WL KOpAap Tabcup aTTMpUAraHga xocun 6ynagm.

Pen + 20H-=Pe(0H)2
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Ok, paHrnn Temup(W) rugpokcua, \aBo MIWITUPOKMAA SLWWPOK,
paHrin, CyHrpa KyHpup Tycra kupagu. Temup(W) kaTmoHnapu X,aB0
Kncnopoau ékn 6ol lsaokcmanoBumnap Tabcupruaa 0Coum oOKCUaNaHme,
Temup(1lM) katmoHnapum Fe™ra ainaHagu. LWyHuHr yuyH temup()
GupuKManapuHuHraputmanapuaa goumotemup(Lll) katnonnapu 6ynaaw.
Xypan wy cababnu ok;temunp(1ll) rugpokecug Fe(OH), \aBoga factnab
AWNNPOK,, CYHrpa KyHrup Tycra kupn6, temup(1M) rugpokeng Fc(OH)3
ra aiinaHagm:

4Fe(OH)2 + + 2Wp = 4Fe(OH)3

Fe(OH)2 acoc xoccanapMHu HamMO&H Kunagu, MUHepan KUC/ioTa-
napaa axww 3pu6, Tysnap \ocun kunagu.

Temup(1W) rugpokeng Fe(O11), Tecmup(111) Ty3napura uluk,opnap
TabCUp 3TTUPUATAHAA KU3UA-K NYHIMP Yyykma \onupga \ocun 6ynagu:

Fe + 3011"= Fc(OH)3

Fe(OH>3 Temup(M) rugpokcuala K aparaHga Kydcuspok,acoc. Flyura
cabab wyku, Fe™ fa MOHHUHT 3apagn o™ garula KaparaHga KUYuK,
paguycu 3aca KaTTa, gemak, Fe™ wuoHnapHu 6yTpoK, TyT6 Typagwu,
abHu Fe(0 H>2 aHua ocoH guccoumnaHagun. lllyHun!l yuyn tecmup(n)
Ty3napu >yga o3 gapaxaga, temup(lM) Tysnapu aca —xyga Kyunm
rMaponusnaHagu:

FeVs + HAOt:; Fe(OH)" +
Fe'+ Hp Fe(OH)2™ +

Temup(M1l) rugpokcuafa canrvHa aMmgpoTepnnk xoccacu 6op: y
CYIONTUPWUATAH KucnoTanapfa Ba WLWK"NOPNAPHUHT KOHLEHTP/iaHraH
3puUTM.'MKnga apuingn:

Fc(OU)3 + 3U' = Fc™ + 3HO
1'c(OW), + 3011"= |Fc(011)J'*-

MeTtannyprua Mciajuiapim caHoarfga onTU ycynnapu xak™mgar n gaH
6ynunb, Kopa Ba patnu metannyprusla 6ynnHagu.

Kopa meTannyprusira TCMUp Ba YHUH!' K*ormtmanapuHH ntnab
uk™apuul, padrau meTwlnyplusla )ca 60TK;a \amma mcTannapHu ntnaé
ynapuil Kupagm.

MeTannyprus >xapaéHnapu 6up Hcua 60cb;uuga 6opagu:

1 Tabuuii pyganap 6olinrnnagn (KyTumyanapHu TYpau Xun ycyn-
napga nyk,oTuL).

2. Kumésnii ysrapuiinap xapaé}lnga metann éku YHUHT KOTULL-
mMacu onnHagw.

3. OnvHraH meTann éknm KpTuTmMara MexaHuK niinos 6epunagn (6ocmm
ocTmga 8K Kynuw ynu 6unad me'nwiraternwim wakn epunnagn).

X03Mpru 3aMOH TeXHMKacuga TeEMUpP KOTULLIMANapu 3H T Kyn Kynna-
Hunagu. MacanaH, MallMHACO31MKAa MLnaTunagurad metannap ymyMmuii
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maccacuHuur 90 % faH opTUPKU TeMUP KOTUTManapura Typpu Kenagu.
TeMUPHUHT 3HT MY\UM i<;0THUiMiUiapH uysaH Ba nynaraup.

Uyan 6y TemupumHr Tapkmbéuga 17 % paH opTuy yriepogy
wyunnnrgeKy KpeMHUly mapraHel, 03pol, Muugopgaru onTUATYyrypT Ba
thocchop 6ynran yoTMWIMacKamnp.

MynaT 6y TeMUpHWHr Tapkmbuga 0,1—2 % yrnepog Ba 03poy,
Muifdopda kpemHuWil, MapraHel, ¢ochop Ba ONTUHIYrypT 6ynraH
/MoTuwmacuamp.

PaHrnu meTtannap opacuga vwnad ymapuaunin Ba UWNATUANLWLN
Xu\atugaH aNftoMUHNIA Ba YHMLW' KOTULWIManapn 6UPUHYN YPUHHU, MUC
')ca MKKUHYYM YPUHHU arannaiau, sanekTp yrkasysBuyaHnuru 1ok;opm 6yn-
raHnru, Kopposusara Yngamnamamrn Ba axwm Kynunmu] xoccanapura
'sra 6ynraHnaurn cababnm MuC 3NeKTP yTKasruunap, MyMKWH 6>"TraH
X;aMMa XU 3/IEKTPOTEXHMKA XK,\031apyu Ba KMMEBUIA anmapaTypanap
Taliépnaw yy4yH uwiatuiMoKaa.

UysH fOMHa neynapuga, SbHU JOMHanapga Cytk aHTMpub onvHagw.
by \axkmn 5000 Ba 6anaHanmrn 80 M raya 6ynraH, MUKW TOMOHMUTa
yTra Ynfamnm pwwr K"ONMAHraH Ba Tawk,u.nynat puaopu (Myctalkam
6ynnwmn yuyH) 6op Mypakkab MHWooTaAnp. JOMHaHWHT K opupy SpMu
WNXTa, KK OpUrM TeWUrn — KOMOWHUK, 3HT KEHI KUCMMWU —pacnap,
nacTku k™Mevmmnm — ro/?//peinnagn.

bownatH-ny mMaTtepuannap wuxta —Tapkubuga TeMup OKCUAM,
WYHWHTAEK, KOKC, dhntocnap (cytok™MaHTupruunap) 6op. KOKC MCCUKATUK
MaH6au O6ynnM6 Xusmar KMnagW, WYHWHTAEK, YHAaH K.antapylum —
yracpog(I1) okeug onuw yuyH (KAl lnHunagu. ().Mocnap6ckopull xku[lcHu
0CoH cyioKjiuiHiUuiniH 6u[>mkman;)pla  wnaknapra aiijianrHpjvui.

[loMHara KonoLlHUK opkanu 6o nat uy ma'lcpu;slnap (Hasbatnawmné
KCJUUIHiaii karnamnap \onnga) conuHagn. KyMUpHUHTEHWULLN Ba 3apypuii
TEMHCparypaHu cak™jab Typuw y4yyH FopHAarM maxcyc Tewwuk opk™anu
Kucnopoara 6oimtunraH \aBo nydnaHagu.

FTOpHHUHT oK opurn Temnepartypacu 1850°C ra etaguraH k*rcmuga
Kokc 600—800°C rava k™ u3gupunraH, nygpiaHaguMraH X;aso ok“Mmuga
wuanat bunaH éHaaw;

C+0,=CO,
Yrnepoa (IV) okcup Kokc vyrn opk;ann ytn6, yrnepoa(l1) okcuara
annaHagu:
C02+C = 2CO0
Yrnepog (I1) okcua acTta-CeKuMH pyaaHu Kaitapagun, 450—500°C

Temnepatypaga Temup (111) okeng FenO, gaH Temup (11,111) okeung FCjoOr
\ocun 6ynagw:

3Pe203 + CO = 2PC30,+ CO”
600°C pa Temup (11) okcnara K;agap K™ anTapunagu:
Fe,0n + CO = 3FeO + CO"
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TaxmuHaH 700°C Temnepatypaga aca temup(l) oKCUA 3pKUH MeTannTa
Kagap kaiitapu-nagu:
FeO + CO = Fe + CO"

FOK"opu TemnepaTypanapaa TEMUP OKCW;XNapuHUHT K.aintapunllt llga
Y nepog (M) okeng 6unan 6up! a kymnp (Kokc)aaH \am doliganaHunar;u.

FIO - C= Fe CO

PynagaH TeMup K,aii'upunumulu TaxmumHaH 1100°C ga Tyraiigun. B"
yal)opartga py,|laga KyiiiHMMallap >c’nga ()ynlaH KpemHUKM, MapraHen Br
"A>cthop y3napuHuUHT OKpuKMaxn™umgap KuWCMaH Kahtapunagu. bv
> -."(3aéHnapHu ywo6y Tebinamanap fnb’iaii ndoganaw mymkm)!:

SiOfM+ 2C=Si 2CO0; MnO + C = Mn +CO
Ca3"P0O,).+ 5C = 2P + 3Ca0O + 5CO0

BownaHpnu matepmnannapga 6upukmanap (CaSO”, FcSM Ka 6 jjjj-
b;anap) \onupga 6ynraH ONTUHTYTYPT KUCMaH TeMup cynbip)ug FeS ra
alinaHal/w, y uyaHga axulu apuidgn.

K~ aliTapunraH TeMnp acta-CCKMH macTra ryiiuvin ma KoKc 4yru xav in
yrnepoa(11) okcug 6unad r>XI>Nwm6, ‘'remup Kapbug (MEMeHTUT) Xocun
(umnagu:

3Fe + C = Fe,C
3Fe + 2C0 = FCjC + Ccon

ByHAa yrnepoanaHraH TEMWPHUHT cytlok/laHnw TemnepaTypac!’
1200°C ra kagap nacaagu. Cyrok™aHraH Temup y3uga yrnepoj, Uemeb:TuT,
KPEMHWIA, mapraHew, (hocop, ONTUHIYTYPTHU 3pUTAAM Ba CYHOL, YysiH
\(4:1n Knnagw.

Pypa rapkmbugarn 6eKopym XWHC, acocaH, KyMTYMNpokK, Ba 60LK,a
okcu[;'lapaaH Tapkn6 ToMraH 6™Miagu. YHu MyKoTu yuyit 6olinaHruy
Marepniuuiapra (j)JiKx:;jiap — kyllunua 0\awo'0 I CaCO” kywmnagu. KOkopu
Temucparypaga o\akroT mapyanaHagu:

CaCoO, - CaC) + CO,

Kanbuuii okcupg 6ekopun xuncgalu mopg;lanap 6unan peakuyusra
KUPULW NG, WakK, acocaH, Ka;Mm.uuii cunukarnapu Ha ank)MocuIn”kaTna-
pUHK \ocun Kunagu.

CyrKYMsH 6uniaH Waak ropHra okn6 rywagu, 6yHaa wnak eHrun
bynraHnuru cababnu 4YysbWMWHT yCTUAA TYHIaHaAW Ba YHW KUCNOPOA-
HUHT TabcupuaaH caknaigu. UysH 6unad wnak Typaum 6anaHgnukia
KolinawraH TeWnKAap opKanum 4Ynkapuob onnHagu.

JloMHafaH YMKagTraH ras KonoTUmK ralm éku gomHa rasu geiunnagu.
YHuHr tapkmébuga 30 % rava yrncpog(l) okcmp, asoT, yrnepoaXry')
okcupg 6ynagn Ba Maxcyc MHLWOOTNAPHU — LOMHAHUHT \aBO KU3LUPrnY-
napuHu (KaynepnapHu) Ku3gupuw yuyyH doiganaHunagv; AomHara
6epunaguraH \aBo Kaynepnapga 600—800'C rava Knusungu.
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JlomH3a cytok/laHTUpUATaH uysaH Tapknéuaa 93 % atpoduaa Temump,
4,5 % rayva yrnepof, KpemHuin 0,5—2 %, mapraHel 1—3 %, docgop,
0,02—2,5 % Ba onTUHIyrypT 0,005—0,08 6ynagn. YysH mypT, 6onranaH-
Maign Ba MpokKaTka KMAMHManan. YysHHUHT MKKU XUN: KynpaHr Ba oL
HMBAMPU UWNa6 Yk apunagu.

KynpaHr uysH Tapkuéugarun yrnepof ¢pagut x ommga 6ynagm Ba CUH-
AVpuAraHaa KynpaHr Tycnu 6ynagn. TexHukaga y kKMiavw (MawuvHanap-
HAL oknp KAMCMAapuHW, MaxoBUKAap Ba  KyWUL) YYyH ULWINATUAAAN.

Ou uysH Tapkubuga yrnepog, acocaH, uemeHTuT Fe"C \onnga byna-
AW, Yy KynpaHrfaH OKPOK;, OK, YyAHHWHT \ammacu nynatra aliflaHTupuLu
YUYH KeTagwm.

KatTuk, nynataa yrnepogHuHr mukgopu 0,3 gaH 1,7 % rava 6ynagu.
KOmwok, nynataa (unrapu y 6onranaHyByaH Temup geiinnap sagu) 0,3 %
raya yrnepog 6ynagu. Mynat yysHgaH apk, K,uamb, ocoH 6onragaHam ea
npokaTtka K nvmHagn. Te3 COBUTUITaHAA Y KaTrvK,, CEKWH COBUTMAraHaa —
OMLUOK,6ynaaun. KOMLLOK, nynaTra lluiwos 6epuil 0CoOH. YHAaH Mux, 601Tnap,
CUM, TOMra énunaguraH TyHyKa, MallnHafapHUHTgeTannapmn tanépnaHagu.
KratTuk, nynatgaH acbo6nap sicagagu.

Xo3upru TexHuKafga fnervpnadraH nynatnap karta a\amuaTtra ara.
Y napHuHrtapkmbuaa nernpnosym anemeHTnap bynagu, 6y anemeHTnapra
XPOM, HUKeNb, MONMGAEH, BaHaAuWl, BoNbdpam, MapraHel, MUC, Kpem-
HUin Ba 6. KMpagun. JIermpnoBum 3feMeHTap nynatra mMyaisH xoccanap
6axw sTUW Y4YyH Kywwunagn. MacanaH, Tapkmbuga agbatta 6ynaguran
Kylummuagap6unar 6upla Xxpom  HUKenb \am 6ynaguraH XpoMm - HUKeNu
MynaTNapHUHT MeXaHWK Xoccanapy fXLmn, KopposnabapaoT, MyHUHr ek
nccmkbapaoT 6ynagn. Ynapaan mMalumH;ulapHuHr Kynunamk Kucmnapm ea
yit-py ur()pbyto\nlapu ( kllnamaii;lIlaH k™M wumk,, BunKa Ba 6.) TaiiépnaHagu.
XpoM MOAMBAEHAM Ha XPOM MaHaguinnmM nynatnap Karruk. Ba rok“opu
TcMmnepatypaga \ampga 6ocumnapga mycta\kam 6ynagn. Ynap Tpy6o-
nposognap, alluamoTopnap Ba KOMMNPECCOPNAPHUHT feTaAnapuHmM Tanép-
navwa vwnal! unagn. Xpom -Bonbpamnu nynarnapgaH K*pkysum ac6obnap
Acanagn. MapraHeuau nynatnap Mw’agaHui Ba 3apba Tabcupura aH4ya
yungamnu 6ynagu.

Mynax vwnab unkapuwga cogup ynaguraH acocuii peakumsnap. YysaH
Tapknbuga OynaguraH KywuMuyafapHWHT OKCUAMAHUL >KapaéHM aHva
Mypakkab. ByHU wy 6unaH nso”naw MyMKUHKMK, KUCNOPOL CYIOK, YysHra
TeKKaHfa (hak,aT KyWwnMmyafapHUHT y3UrmHa amac, 6agkm TEMUPHUHT Y3u
\aMm okcugnaHaun. ABBaamra, OKCUaNaHULL peakumsnapmn Kyiugarnya 6opaan:

2Mn + O 2MnO
4P + 50 -> 2Pp~
S+ 0O, SO,

2Fe + O. 2FeO
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\ocun 6ynran temup(M) okcug \am Ip lwmuanapHm okcugnawga
mimi|-K)K 1441. ByH KKK cabab bunaH nsox aw MyMKWUH. BupuHungax,
TCMUPUUHT KOHUEHTpaumacu katra éynraHnnru yuyyH temup(M) okcug
Kyn \ocun 6yng/oy, vKkuHumngaum, vyangarn kywumdyanap (C, Si, Mn,
S) Tcmupra nucbataH KACNopo4 6unaH LWW.BAATAN peakumsara Kupuwaam;

C + FeO Fe + CO"t
|

Si + 2FeO -> 2Fe + SiO®
t

Mn + FeO Fe + MnO

2P + 5FcO 5Fe + P,0,

KpemHuii Ba octhop OKCUANapUHM NYKOTUT YUyH K MiTa
MWNaHaguraH vysHra o\ak kMuumna;ln:

t
CaO + SiOj -»CaSio,

3Ca0O + ?p. i Ca,(PO)"

Xocun bynraH KanbUWii cuaMkat Ba KanbLuii opTodocdar OCoH
cytokM aHyBUM MoOfAanapaup; ynap cyroKMaHTUpuUAraH nynat to:}acura
lnnak KypuHUWnAa "k 6 YnKagm.

OkcupgnaHuw peakuuanapu TyraraHfaH KeiluH nynatha, ogataa,
Mabiym Mukgopga Temup() okewug Konagu, y NynatHUHT cudatnHu
Oy3agn. YHU WYKOTULW YYyH CYIOKMaHTUpUAraH nynarra OKCUANaH-
TupyBunnap Aeb atanyBum MoxLianap, MacanaH eppomapraHew, KyLu-
na;w. MapraHey Temup(M) okenpg 6unan peakumsara Kupuagu.

t
FeO + Mn MnO + Fe
MapraHeu, okcug, :xxl KocMHUIA(1Y) okcu-u6unaH {peakuysira Kupuiiaaw;

MnO + SiO" -> MnSiO,

MapraHew, cunmkat wnak \onnga umk apuod TawnaHagn.

UysaHHM uynaTra annaHTUPULWHWHE GUP Heya YCynu MabayM.
Y napHuWHr \ammacu rouopuga Kypmo Yk MnraH oKCuagnaHuw -Kantapu-
AU peakumsacura acocnaH! aH.

UysHHWU uainTa nwnab uynaTra annaHTUPULLHWHT acocuii ycynnapu
MapTeH YCynn 6UnaH 3neKTpoTepMUnN yeynaup. MapTeH ycynuza xxapaéH
anaHrnan pereHepaTMB MapTeH Nevnapu geinnagnrad maxcyc nevnapga
0nm6 6opunagmn. MynaT ONMWHWHT MapTeH ycynuga Kucaopog nydaaw
KapaéHHM Xyfaa XXagannawTupagn: nevynapHUHT YHYMAOPAUTI opTaaum,
EK™MNMM capy KaMasagu, YnmkaguraH nynat MUKAOPWU Kynasau Ba YHUHT
cudaty SxXwniaHagu.
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NervpnaHraH nynatnap, ogarga, maxcyc afnektp neynapga 3000°C
[laH oK,0pn TeMnepaTtypagaa cytok/laHTupn6 onuHaan. By aneKTpoTepMuK
ycyn 6ynué, Tapknéuga K,uitvH cytok/laHagurad metannap — Monn6/eH,
Bo/ibdhpam Ba 6. 6Op nynartnap oNuW YUYyH KynnaHunagu.

MapTeH ycynu 6unaH 85 % rava nynatnap uwniab yumkapunagun. by
ycyn 6unaH 6up katopaa beccemep Ba Tomac ycynnapu \am KynnaHunagm.

Beccemep ycynuga cylobyTaHraH 4ysH Maxcyc KomBepTepra — UYKK
TOMOHMra yTra yngamnau matepuan k"onnaHraH (pyTepoBKa K;UINHraH)
HOKCMMOH nynaT mauwra Kyhvnagn. Manw ainaHa onagn. KoxnsepTtep
opk“anm \aBo nynaHagn. byHaa kywvMmyanap éHagun (okeugnaHag,m). Xocun
bynaguraH mapraHew, BaTeMUpP OKCUANAPU KOHBEPTEP UYKM Komaamacu
6unaH peakumara kmpuwagn. JleknH 6y ycynga YysaHHU K;aidta nwnawga
yHAArn ONTUHIYTrypT Ba QOCHOPHUHT MUKLOPU KaMailmaigu, 6y ycyn-
HUHT KaMUYUANTU aHa Wyamp.

Tomac ycynm thocgopra 60 Temup pyganapugaH YysH CylOK 4aHTu-
pn6 onnwaa KynnaHwnagn. by ycynHuHr beccemep ycynmnaaH acocuii gapk;m
WYHAAKN, KOHBEPTEPHMHT MYKKN K,0njamacy OoN0MUT MaccajaH Taliép-
naHagu, KoHBepTepra aca (hoCHOPHUHT EHNLWIN HaTMXacuga \ocun byna-
anran gocdop(Y) okcnmaHm 6opnaw yyyH o\ak kK unnagu. byHga onnHa-
AuraH wWwnak Tomac uwak gelinnagn Ba tapkubmuaa 20 % ra sk,uH FerON
6ynagu. Mynat oNMWHUHT 6apya yCyNnapuHUHT KUMEcK 6up xmi.

Oaauin moaga cuatnja To3a TEMUPHU TEMUP OKCULUHU K™M3AMPUG
Typnb BOoAOpOa 6MNaH K™ainTapul, LWYHWHIAEK, TEMUP Ty3napu aputma-
NapuHU 3NeKTPOAN3 “MAnw Aynm 6unaH onmw MyMKWUH.

11.2. ¥Yrnepog rpynnacv afiCMCUTNAPUHUHT YMYMWIA
xo€c:Inapun. Kpcmuuia, xoccanapu, cuamkaT KucnoTa.
LLnTa Ba LEMEHT onuLL

Yrnepof AaBpuidi CUCTEMaHUHITYP TUHYN (hynnacuaarn 6upuHun ane-
MeHTAMP. By hynnaga MKKMHYM YPUHHWU KPEMHWI 3rannaingn, KpemMmHmi
YUMHYM KNYMK faBpga Typagu. by nkkana anemMeHT aTOMAapPUHUHT CUPTKA!
KaBatuga TypTragaH anekTpoH 6ynuné, T>(T aToM BOA0POA 6unaH Kywunnmo,
KOBafeHT 60rNaHuMILIHM aH4ya OCOH \ocun K mnagw, WYHWHT YYyH ynap
6elwnHYKM ynnagarn Ternwnm anemeHTnapra KaparaHga yH4ya Tunuk éyn-
maca >‘am, MeTaniMacnap geb xapaktepnaHagn. ATOMIapUHUHT 3/1eKTPOH
CTPYKTypanapu XugatuaaH yrnepog 6unaH KpeMHuiira repMmaHuii, K,anar
Ba KYppoOLWWH \aM Xyga yxwaingn. by 6ewwl aneMeHTHUHT x“ammacu 6up-
ranvkKaa TypTuHYM PynnaHWHE acocuii hynnavyacuHm x~ocun K vnagy, oy
rpynna yriepog rpynnacu geb ?%av atanagu.

YrnepogaaH KyprowmuHra yTraH capy atomnapu >(aXMWHUHT opTuo
6opuwn Hasapga TyTwaca, KypcaTuaraH 6y k“atopgary 31eMeHTNapHUHT
3NeKTPOHNAp GUPUKTMPMG ONMLWI XYCyCUATW Ba AeMaK, MeTan/mMaciunk
xoccanapu xam 3amgnawnb 6opaau, aneKTpoHnap bepul XycycusaTu aca
Kyyainnb 6opagu, geinnw nosmm. [dap)ak;ukaT, repmMaHuingaék metanimk
Xoccanapy aH4a paBLllaH noganaHrad, KM ain Ba K prowmnHaa aca MeTanimk
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Xoccnjiap Mcnwamacank xoccaiapMra KaparaHga aHua yctyHamp. LWyHpaii
KummnO, 6acu atunaétraH ynnaHWHI pakcax ONAMHIU WMKKWTa ab30oCu
MCr.MMLLIaCAMP, Ko-L raH yuTa ab3ocy, ofaTtaa, MeTannap K opura Knputunaau.

Yrnepog pynnacugarvn \amma 3/1eMeHTAapPHVHT 10K;0py BaIEHTANTY
ynap aloMUHWHT cUpTK™ [<;aBaTua TypTTaaH aNeKTPoH BYraHInr yUyH,
dYpTra TeHraup. Yrnepoa rpynnacugarn anemMeHtnap, wy é6unad 6up
Kropga, nKKMraTeHr MmycbaT BafleHTAMKHN X;av HAaMOCH K*vnagn. AMMO,
yMiopos Ba KDEMHUAHWHT MKKX BancHTAM 6UupukManapu xunu An\ostaa
QJ 6ynun6, 6y mogaanap y K,agap 6apk™apop amac.

Ep nycTnopuHUHT 2/7 Kk McMuHW 1V rpynna afieMeHTNapu TawKun
o1l WyHpaH 27,6 honsn KpemHuiigaH néopar.

KpemHunin kucnopoguaH (50 %) KeWnH UKKUHYU ypUMNW 3rannangu.
IV ¢hynna anemeHTNapHAaH K"onran cakkuatacu 1% gaH KaMWHKW TalKun
nagn. TuTaH aHT Kyn TapK.anraH. EpHUHT KaTTuk, nycTaorugarn TutaH
mukgopu IV rpynnaHuHr 6apya anemeHTnapn MUKMOpPUZaH KPeMHWN
6unaH yrnepogHu, LWYHWHIAEK, pyx 6unaH MUCHU \amMa 3axupanapu
MUK OpMAaH Kyn MapTa opTuk,. Ep nyctnormga \ammacu 6ynn6 0,1 %
yrnepog 60p. By Xyfa Knunk Kuiimat. Ep nyctnoruaa ylnepoa Mubyropu-
HWHT KaMAnru epfia opraHuk \aétra Huc6ataH aHopraHuk labuaTHUHT
YCTYH/UTUHW XapakTepnangu.

TabuaTaa KpeMHMWiA dak™aT 6upukmanap \onmga: CUAnKaT aHruapug
eKN KyMTYnpok,ae6 atanagurad SiO™ okcug Tap3uia Ba CUANKAT KUCNO-
TaHWHITY3/1apun, AbHU cunmkatnap \onmnga yypanam. AnOMocnMnmnkar-
nap, AbHW Tapkubura anlMUHWIA KupaguraH cunukatnap Tabuatga
Kynpok,Tapk,anraH. bynap »xymnacura gana wnatnapu, ciwoga, KaoinH
Ha 6oLWKanap Kmpagu.

KpcMHUA(1Y) okenp, cunukat aHrmapug, 6owwuaya ainTraHga, Kym-
rynpok, Si0®. KpeMHURHWHT 3HT XapaKTepan Ba 3HT 6apK,apop 6uprukKmMacu
cunuka! aHrugpug 6ynne, y, ogataa, KymTynpokge6 atanagn. KymTynpok,
kpuctann \(umlga \am, amopd \onga \am yupaiign.

Kpuctann \ongalun kymtynpok. Tabnatga, acocaH KeapL, MUHepau
KypuHuwmnga 6ynagn. KeapuHuH!' TUTMK,, paHrcus Kpucrtannapu Tor
xpycnanu fellaranagu, loi' xpyciajui KK yum oniv ékyT nupamugagaH
néopar o;rrM CKyT npusMa waknuga 6yvagn. Kyuwmyanap 6ynraHu
Tythaiiam 04 |yHa(|)lma rycia 6yamraH roi- XxpycTaim ameTucTt 4C6, KyH-
rMppoKTYcaarnuc —TyTyn paiir roiiai 4c6 anuiiyui. AMMO, KBapL, KYmnuH-
ya, Aapum wad@o axnuT macca \onuga, patcui éku \ap xun tycra
6ysnraH \onga yypaingn. KeapuHuHr xunnapugaH 6upy 4akmMoKTowanp.
KBapuHUHDKYyAa Maiiga kpucnum! xunnapm xxymnacut ai-aT 6unaH swma
Kupagu. Keapy Mypakkab, KynruHa TOr XXWHcnapu, macanaH, rpaHuT,
rHeiic Ba 6owWwKanap Tapkubura \am kupagm.

Opartparu Kym KBapLHUWHT Maiiga AoHavanapmaaH noopat. To3a Kym —
0K, aM.MO y, KynuH4a, TeMup 6upnkMmanapu apanawiraHAnurngaH capuk;
KN Kn3puw Tycpa éynaau.

KpucTann xongarv Kymaynpok Hu\oatga katTuk Mmogga 6ynué, cysga
apuMangn; Kagampo”’ ras anaHracmaa EKu anekTp neyngarvHa cytokaaHmno,
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panrcy Jeyl0k;Inkkn aiinau;umn. by cytok;lk coBUTMACA, WMLIACKMOM TUHUK,
macca — amop®d KymTynpok; \ocun 6y.Kwu, aMopd KN WTYMPOK; KYPUHWLN
swu\armna(l onargarn IUMiiiara Mmu\osTaa yxTa nuan.

Nm(™p \onatparn kpemuuii(1V) okenpg rabua rna kpuctann \ongaru
KyvnyriptKii<;a KaparaHga aHua kam TapkanraH. bab3u nybav cyB yrnapHUHT
K;06uK,lapn amopd kpemmuii(1Y) okcuaga Tyaunran. {Aynmgain KoGuk” ap
6ably >Koinapra yimna 6opu6. Tpenen (AnaTtoMuT) EKu, 60TK Naua
allnaHna, WHAQY30pUANM TYNnpoK HOMM 6unaH Mak“Tym OynraH KaTTa-
Karra k*rna.mnap \ocun k;mnagn. CUAnKaT KUCnoTa Karrvk, Kusgmpunumo,
KpeMHUI(1Y) okcup CyHbui Wyn 6unaH \ocun K wmnumagn, byHaa y
OCOH \apakaTyaH amop® Kykyi \onmpa bynagw.

d>lopmug kucnotagaH 6olk,a \amma Kucnotanap KpemMHuii(1Y) okcua-
ra Tabcup aTmangu. ®Topus Kucnota aca, rok*opuga antnb ytunraHmiek,
KpeMHUI(1Y) okcupg 6unaH peakymsra kmpuwunb, SiF® Ba cyB \ocun
Kunagu;

Si02 + 4HF,= SiF,+ 2H,0

TunukK mMeTaniMac oKcugura ,\ed k"aHgaii Kucnota pTopupg KucnoTa-
[EeK TabCcup 3Ta onmaingu.

Cunvkat KucnioTanap Ba ynapuuHr Ty lnapu. Cunumkart aHrngpug Kuc-
noTanum okcmg 6ynnb, yHra optocunmkat kucnota H'SiION myBogmK, kenagL.
By kucnota Hu\oATha OCOH KOHAeHCaTNaHUO HOK,0pM MOEKynsap
meTacunmkat kucnota (HASIOp™ HM \ocun k™Mnagn. MeTacunukat
KHCjioTaHHHI' coppanawtupunlad (1)opmynacy 1irSIC gonuna é3nnagu.
Cunukat Kucnotanapnuuir Tyusiapy cuauka rnap Ae6 atanagu.

K;uluit cunmkat 6unaH Harpuil cunmka r KymIyHpoK.K.a yioBUM WLLK,0p
€K Kanuii KapboHaT Ba HaTPUIN KapboHar Kywwmn6 CyrOK HaHTUPULL AyNn
6unaH \()cun K mnuHagu, mac;ulan;

SiO,+ 2NaOH = Na,SiO,+H,0
SiOM + K,CO,= K,SiO, + CO,

ByHMHr HaTvxacmpa \ocmn BynaguraH KoTMWMALLAp WKLWacumMoH
Mmaccara yxLliaiian Ba fionraH 6apya cMaMKaTnapHUHrakcuya, cysia apuii-
an. W YHWHTYYYH, Kanuili cunukaTt 6unaH HaTpuii cuamkaTra apyBYaH
wm1wa geraH HoOM 6epunra.

JpyBYaH WKLWa, cyBa apuTUAraHfa X;ocun 6ynraH apuTma CyHok,
Wwuwa geb aTanaan Ba KMcnoTara unjamnv LeMeHT \amaa 6eToH Taépnall
YUyH, 6ETOHHUHT YCTUAAH CyBallra ulnnatmnagurad Ba KEPOCUH >TKas-
Maiigurad maTtepuan Taitépnall yuyH, rasnamanapra lnumgupuu, érounn
yThaH caknoBuM Oyék™nap Taliépnall, MHLOOTNap K \puuwa nwnatmnagu.

Cunukat kucnota \ocun 6yn nld peakyuacuum KYlwgarn teHrnama
6unaH umdoachnall MyMKUH;

Na”SiO, + 2HC1 HASIO, + 2NaCl
JpuTMagaH axpanub TywagmraH MBUKYYKMa — CUMKAT KUcaoTa
Tapknbumpa Xyaa Kyn Muk~topga cyB bynagum, 6y cyB K M3gupuwl inynm
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6unaH ynk;apn6 60pUINILIIN MyMKMU. AMMO, K m3nmpuw llynn 6unam
MOBAYM Tapkubnu (Tapkubuum dopmyna 6unav udgoganaw MyMKuu
6ynran) 6upop KMUcnoTaHu \ocun K;unmb 6ynmainn; Yykma acta-ceKuH
CYWMHM iyKOTaBepagn Ba, HM\OST, KPUTUK, KM3AMPUIraHaa, CyBcmn3Tosa
CUANKAT aHrnapuAra anaHmb Kctagu.

X,ap Kangan wuwaHnur TuTta byromnap uwnab ymk apmmHa my\um
pofib yiHakgmraH acocuii xoccacl TyuaaH mbopaTku, CylOK UaHTUpUAraH
lnmwa cosutunraHga 6upganula k,olmait, 6ankn cekum-acta Kytonagu,
KoByw™ok, 6ynn6 konagu Ba, mm\osAr, KMaTTuK, Ba GUP XXUNCAU TUHUK,
Maccara aiinaHagn. Lntanmu! 6y Ba KyTMHa 6owiLa xocciuiapn yUuHT
Tapkmbura Kyn papaxaga 6olauk, 6ynagn. Wwutanunr rapkubuii
Knem™N'wprHmkHa y3raptmpnb jMac, 6ankun ynapunnrbup-6mpura nncbram
MUKLOPUHU y3rapTnpmb \am Tamomuna \ap xwun xoccanapra T\ 6ynrau
wuwanap \OCUA KCUAUT MYMKUU.

Opatgarn fgepamu oiinacu, TYHTNACK, YW-PYHOp Mak,cannapuja
nwnatunaguran lunma nagutnal-)unt kynumnuru (6yrunka, crakau sa
Wy Kabunap) TaliépnaHaguram mmiia, acocan, narpuin \amga kanulruur
KYMTYMPOK 6unan KoTuTrupunram cunukalnapugaH wéopat. byupaii
WuwaHumr Tapknbmu raxmmHam Na,() «C'aO «()SiOj (|)opmynacu 6unam
noganaHagm. AMmo, 6yHaaid wuta \)cun kuamw yuyH, cHliHKarjiaiiHHiir
y3u amac, 6Llkn oK, Kym, coga Ba o\akTow CKu 6yp unuununagu. by
MojaJanapHuHrapanaliMacu pcrcucpatvs nevnapaa Cyrok Kurrupunagm, 6y
neuynap, ojatha, reHepatop rasu éku6 kmsgupunagu. ApanawmaHuH!'
cytok/lannwinga Kyingarn peakumsanap cogup eynagu:

CaCo, + SiO,= CaSil 3 + COj
Na,CO, + SiOj= Na,SiO, + CO"

KynuHuya, coga ypHura HaTpuil cynbgaTt Ba KyMup uwnatunagu.
Kymunp Na,SOM Hu kMaiitapub, Na,SO, ra alinaHtupagu; Na,SOj kym
6unaH peakuyusara kupuwmnob, Na,SiO, HM \ocun Kunagm:

+ 2Si0, + C = 2Na"Sio, + 250" + con

LWuwa 6ytomnap nygnam!, Kyituw, npeccnalv a uysuw iwynu 6unaH
TaépnaHagun. Lwnwabyro.mnap gk vHnapga \am tab"at kuwnnapHuH!' nyd-
naww 6unaH TaépnaHap, Oy aca xyaa ormp Mc\HaT 3am. X o3mpru Bak’Tga
Wnwa caHoaT 6MpMyHYa MexaHusauuanawTupuarad. dnrco™muw Wwua
6ytoMnapHu (MacanaH, 6yTunkKanapHu) MexaHUK ycynja TanépnainguraH
MallumHalap, WYHUHILEK, KOBYLWKOKLUIMLIA MacCaCMHW y3macaH 4vysuo,
YHAaH TyppuaaH-Typpu oiiHa TaliépnaignraH mawlmHanap Masxyg.

Arap Wwuwa ,,nMwmnpuwga“ cofa ypHura notawl uwnatuaca, KU
cytokMaHagurad wuwa \ocun 6ynagu. By wwwa ogatgarv lnumlagaw
K™nuHrad ngunlnapra KaparaHga aHua 1oK,0py TeMnepatypara ynaiguran
Maxcyc HaB KUMEBWIA naunwinap taképnawl yuyyH nwnatunagm.

KpeMHHH(IV) okcugra notaw Ba K™ ppowunH(M) okcmpg Kywnb
cyloK/wHTUpunaca, bunnyp ge6 atanaguraH TUHUK OruMp wuwa \ocun
6ynaau, 6y wuwa Tapkménaa Kibtuil cunmukat 6unaH KyprowmH cunukat
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6y;uuii. byunait uniwa mypum Kyunm gapaxan! CUMAMPLLN XyCYyCUMTUra
Jra 6ynn6, cunamk~aHraHga xyga SntMpok, \onatra ytagu, yHaaH onTuk
cmiLiiLiap Ba 6anuunii nanw.lap TaitépnaHaan.

Cunukat aHrMApPULAHUHT 6Up KuMcMu ypHura éopat anrugpup F3,0,
uTnaTunca 6opart aHrMAPWUA MULWIAHUHT Xoccanapura Karra Tabeup aTafu.
TUNWHUAT KMTTUK™MMM ounlagn Ba y, KUMEBWIA TabCcupoTnapra Kyrnpok;
ymnaiinuraH Ba TCMMepaTypaHUHréupaaH ysrapuwmra 6apgow 6epaguraH
Oynn6 konagn. ByHgai uluwagaH oK,0pu cudaTnn KUMEBMIA uauwnap
TaépnaHagm.

Onatnaru wwuwa Tahépnawfja wuwnatuiagurad Kym Tapknbuga,
KynuHya, Temup 6upukmanapu éynagm, TeMup 6UpUKMa,vapu LIUrnMaHu
Aumn Tycra kuputagn. Awun tye \ocun OYNUWNHUHT ONAUHU ONULL
mMa“canuaa cytok;laHTupunaétrad maccara 03 MUKA0OpPAa CeneH KyLiuna-
OV, CCMeH Wwnwara nywTn paHrbepagun. Kywnmya paHrnap — nywTu Ba
AWunn paHrnap 6upra kywunué, ok Tye \oeun kunagu. MapraHeu(lyY)
oKCMA K Wwunca \am Xyaau aHa wWyHgan éynagu.

Lwnwa, ogataa, cysaa sapumaiiguraH Mogganap Katopura Kuputunagu.
AMMO, ogaTfgarn HaTpuiinuM wwuwara CyB Y30K, BaK,T TabCuMp 3TCa, CyB
WWWafaH HaTpWii CUNNKATHUHTOMP K MCMUHM apnTMara yTkasagu.

L nwaHWHr 1oKopuaa Kypcatub yTuaraH Ba, acocaH, \ap xuna cuiu-
KaTnapHWHI KYMTYMPOK,6MnaH KarmwmaengaH néopatéynrad TypiapugaH
TallKapy, 3NEKTP Nneynaa CyK/TaHTUpUAraH KBapuaH TaiépnaHrad lnuwa
\am kanTa a\amwudaTra ara.

LleMeHT ruaHM o\aKTOT 6MnaH Kywwub, TO LOBYWMO KONAryHu4a
Ky ('|ampulll opkanm \ocMn K,unuHanU. bYHUHIYUYYH rua 6UnaH 0\akToLl
K>PYK\onnia cky Ham \onsia Xyfga axiwuy KopuwTupueé o.YnHanm, WyHLaH
KCIWH, Karrvk, Kusaupuna;ln. LicMcT' KopuiiMacy Kynnmpunradia Kanb-
Uuit kap6oHat Kulbuull okeug 6unaH KapboHat aHruapu;u'a bipclnagm, Kanb-
UM okcmpa 3ca rmn 6unaH peakumara Kupuwagun, 6yHaa, Kanbuui
cunnkaTnapbunad Kanbuuidi antommHatnap \ocun 6ynagu. FOwbsuuii antoMm-
HaTnapga aj'iraMHHHft okcug Kyyens Kncnotanu OKCUZ PONVMHKN yiiHalian.

LlemeHT K,opuLumacy ainaHnbTypagnraH Maxcyc LTUHAPUK neynapga
Kyigupunagun. B>'Haaii ney K,amuH nynat TaxTanapfaH sica.lraH Ba y3yHAuru
40 paH 150 ™ raya, gnameTpum aca 2,5 gaH 3,5 M raya 6ynraH post Karra
Tpyb6agaH nbopat. by Tpy6a 6up 03 K. ypHaTUAraH 6ynmnb, M4K1M TOMOHUra
yrraumaamau matepuan Tepu-lagn. MevHMHroMp6oLWMAaH LEMEHT KpprLIMach
KUpUTUNaan, NKKMHYM bolwmngaH acatabuMnin ras anaHracu éku MasyTt nyp-
Kebmamy. Meyb Ky ypHaTUAraHAUTN Ba CEKUH ail“yaHraHAnT ry4>aiinn, LeMeHT
apanawimacy afaHrara Kaplwuy cekmH-acTa cu mkund 60pnb, NeYHUHT NacTKu
60lumpaH uemeHT KlvHkepy Ae6 aTanaguraH Maiina oHanap \onuaa Yk aou.
KnuHkep Tyiimnub, Kyn paHr, AWwun KykKyHra ainaHtupunagn, 6y KykyH
CUNKAT LEMEHT HOMMW 6unaH xapug KunvHagu (yHuH! narapuru HOmu
nopT/aHALEMENTANP).

LleMeHT k™opuwmacK, ogaTaa, O0)™akTow 6unaH rungaH CyHbUI
paBuwaa TaépnaHagn. AMmo, Tabmataa, 6ab3m Xxonapaa o\akTow run
XWUHCNap — meprennap \am y4ypaingu, 6y XMHC y3 Tapkmbu xu\atngax
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iicviem kopuwmacura xyga yxtaJign. LlemeHT umHMab umk,apuwiga
(DOina;laHunanuran meprenb KoHnapu, macanad, HoBopoccuitick aTpo-
(]»wnaru Topnapga yupanigm.

LlemeHTNapHWHT KUMEBWIA TapknmbMm, ogataa, Ty HememTnapga byna-
NTaH oKcuanapHUHr gous \ncobura onnHraH MUKytopu 6mnaH ndoga-
naHagmn; 6y okcupnapHuHr aHr my\wmmnapm CaO, /11,0,, SiO,, Fe™O,
avp. Kanbuuil OKCUA OTUPAUTUHUHT [OSITaH yyTa OKCWJ OrMpaurura
HUCOATW LEMEHTHUHI rugpomodynu feb atagagum »a YHWUHT TeXHUK
cugaTnapmHn akc aTTUpagu.

CUAMKAT UEMEHTHUHT \03Mpru Bak aa aHukK/laHraH MuHepagoruk
Tapknou: y4 kanbumnitnu cunmkat 3Ca0 ¢SiO,, NKKM Kanbuninnm cunukat
2Ca0 +Si0,, y4 kanbuuiinn agrommHar 3Ca0O «A1,0, Ba rypT KanbLuiinm
antomogpepput 4Ca0 «AlNO, « Fe"O, gaH nbopar.

CunukaTt-LeMeHT CyBra KopuaraHga Mariym BaTAaH KCAWH K,0Tuo
KonaguraH 6yTk“acumoH macca \ocun 6ynagn. by maccaHuw 6y'TK.aCUMOH
\onatgaH K,attmk\onatra ytutm ,,4oTnb 6opunl' geb atanagu.

\o3nprun 3amoH Hazapuucura 6MHOaNn, MCMCTHUT Kormb 6opuwl
apaéHu yd 60ck ufa 6ynaan. BupnHMn 6<k-kim HemceT  f\ppad;inapu cnpr™
KaTnamnapuHUHI CcyB 6unaH ys3apo Tay.cup e<rrutuaaH ubopar, 6y
peakuMsHW Kyiingary TeHrnama 6unad uoa;ulat MyMKuH:

3Ca0 *SiOMH- «H p = 2Ca0 *2Hfi + Ca(OH), + {n-})\\p

VIKKuHUM 6ocumy LeMeHT 6yTkacuga 6ynaguraH Kaabuuii rngpokcugra
TYAMHraH 3puTMagaH KanbUuii rmgpokcug amopg \onga axpal*né umka
6ownaingn Ba LeMeHT AOHanapuHu ypab onmb, ynapHm 6ornaHraH mMaccara
aNwabrrmpaan. LLyHAaH KenH, yunHUmM 6ocumy — KpUCTannaHum] ékn Katrvik,-
naHuwWw 6ownaHagn. Kanbuwid ruapokcuj 3appada’™napu nupuknawine,
HUHACMMOH Y3yH KpucTannapra avnaHagu, 6y kpuctaJ*nap ycu6 6opub,
klubuuii CUIMKATHUHT amopg Mmaccacura alinaHagu Ba YHU 3u4 \onra
kentupagu. Lily 6unaH 6upra, LEMEHTHUHI MeXaHUK Mycra\kamauru \am
0iijn6 6opiUiH.

LlemeHT cnunrrupyBun matepuid! cu(l)atmga ntnarunagurad éynca,
y ofatfa, ormpavk xwu\atugaH 6up Heda ,\\mcca kKM 6unaH K opuTTH-
punagn. LieMeHTHUHT KyM Ba CyB 6UN1aH apaHaTMacu LeMeHT KopuLIMacu
[eb6 atanagw.

LiemeHT K"opuwmacy warcbl, kuppanu Tow Bi wy kabwunap 6unaH
apanawtupmnca, 6eToH \ocun 6ynagn. BeTOH KeHr cyparfa utnatunagu:
6eToHAaH rymbaanap, apknap, Kynpuknap, uuctepHanap, \ouy:wap, Typap
Xovinap Ba \okasonap Kypunagu. beToH opacura TeMmpTycuknap Ba remup
cumMnap KNinb nwnadrad nHwoctnap TeMHp-6eroiLiH nwmooTtnap ge6 atanagu.

busga, cunukat-uemMeHThaH TawkMapu, 6owka Typ nemeHTnap,
XymaagaH, run TynpokMU Ba KucnoTara yngamaun ue.meHTnap \am mwnaé
YUK apUIMOoKIa.

N TYNPOKAM LeMeHT fXwwnab mairjanaHraH 6okcuT (Tabuwmii
aTIOMUHWNIA OKcMA) BunaH 0™akToLW apa-nalMacuHu CYKAaHTUPULL Aynn
6unaH onunHagu. by apaiauiMa waxTa neynapuga €K maxcyc 3nekTp
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nednapuna cyroklaHtupu;lann. Tun Tynpok™m nemeHTaa, ous xu\ataaH
onraHna, cunmkar uemeHtgarnra KaparaHga CaO kam, ammo Al,0M kyn
6ynagn. Tun TYNpoK™M LEeMeNTHUHT TaXMUHNIA Tapknbu Kyinmgarnya: 40
% CaO, 10 % SiO, Ba 50 % A1,0,. ['nn Tynpok/ln ueMeHTHUHITapKN6UTa
KHpiuiHitiH acocnin 6uprkmanap KanbunitHUHI\ap Xun antoMUHaTAapuanp.
"un Tynpok™W UeMeHT cunmkat-nemeHTra KaparaHga redypokkotagu. byH-
JaM raiiJK,apH, M1 Tynpok™ln LeMeHT [LEeHru3 CyBU TabCcupura AxXLmnpok.
6apgow 6epagu. 'vn TYNpOKyLW LEMEHT CUANKAT-LEMEHTAAH aH4ya KuMmar
BynraHAUrn yNyH, Kypunuiinapaa gak™r Maxcyc X.onnapaar'mHa unatunagu.

KncnoTara ungamnm LeMeHT XXyfda mainganaHraH Ksapy Kymu 6unaH
KaTTa cupTra ara 6ynraH ,aon” KyMTynpok, Moaja apanawimacugup.
ByHgain ,,paon“ mogga cucatmga cyHbuin iiyn 6munad \ocun K,WavHraH
KpeMHuin(1\0 okeng uwnatnnagn. AHa Wy apanawiMara HaTpuin cmamkat
3puTMacK KyluaraHgaH KeinH, nnactuk 6ytka \ocun 6ynagm, by 6yTk,a
MyCTax;KaM Maccara ainaHagu Ba (Topujg KucnotagaH 6owk.a \amma
KucnoTtanap TabCcumpura yngangm.

KucnoTara ungamnm LemeHT, acocaH, KMMEBUI annapaTtypaHuHr
MYKN TOMOHUTA KKcioTara Yngamnm namtanap Tepuwja EnuwTrpyBym
matepuan cuthatnga uwnatunagun. babsm \onnapga ynapHu aHuya KuMmmar
OynraH KyprowuH 6uiaH anmawitupagunap.

11.3. JTaHTaHougnap Ba akKTuHomanap

Janpunii cucreMaHuHr onTuHYM navpula Kupynuu 14 aneMeHT onnacu
NaHraHow™Mkg Homwu 6unaH atam:mln. bynapra uepwii (aTom pakamu 58),
npaseogmum (59), Heogmum (60), npomeTunii (61), camapuii (62), eBponuii
(63), ragonTwin (64), Tepbuin (65), aucnposnin (66), ronbmuin (67),
apbuin (68), Tynuii (69), utrepbuii (70) lianoTteuunin (71) kupagu. Uttpuii
6unaH naHTaHompgnap 6upranMkaa cuiipak ep afieMeHT/Iapu rpynnacuHm
TalKnUn 3TnG, uepuini Ba UTTpWiA pynnanapura 6ynuHaan. LiepuiipaH
rajonvHuinraya OynraH snemMeHT/iap eHrun naHtaHoupnap, Ttepbuingad
noTeymiiraya 6ynraHnapw orvp naHtaHougnap geiivnagn. EHrun naHTta-
HOMANap rpynnavacuga 6up aneMeHThaH UKKUHYM 371eMeHTra yTuaraHmaa
4I-opbuTanra 6uTtTagaH aNeKTpoH Kywunagn. Orup naHTaHomanap gynna-
yacu afeMeHTapu atomnapupa 4r-opbuTannapra aBBanru eTTUTagaH
TalKapy sHa 6UTTagaH 3NeKTPOH Kylimna 6opaaw.

NaHTaHoungnap atomnapvaa 4-noroHadvanap anekTpoHaap 6unax Tynm6
6opagun. Ynap aTOMNapuMHUHT Tallkn ONTUHYM K'BaTufa MKKUTagaH s-
3NeKTPOH Bynagmw.

JlaHTaHOMANAPHWHT XapaKTepau OKCuanaHuL gapaxacy +3. JlaHTaHoug
aTOMUHUWHI BaneHTAMK \onaTu, KymnuH4Ya, YHWUHT Tapkubuparu 5d6j”
aNneKTpoHnapra 6ornuknurn 6unaH aHuknaHagw. LWy cab6abpaH
naHTaHoupgnap, KynuH4ya, y4 BaseHTaM \0naTHU HamMO&H Kunagu.

NlaHTaHoManapaaH camapuii, eBpoNunii Ba MTTEPOUIA MKKWN BaseHTN
\onatnapHu \am HaMO&H KMUANLIWN MYMKWHAUTU aHWKNAHTaH.
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juinTMtioibL'inp k®atopunn atom coHu opTa lMopraH capn (Oc gaH Lli
la k"apab) woH panuycu kKamallm6 6opagu. by \onuca nauTtaHougnap
KUPHWUMH (CUK,ununlnn) neiinnanu.

I-anemeHTnap opa_IMk;anemeHTnap xyMjiacMra Kupaun. Y NapHUHT UKKK
lypkymy Mabnym. BupuHuucu 47-'3nemMcHTNap, AbHU NaHTaHou;blap 6ynuo,
ynap VI navpna naHTaHnaH KeAWHTM YH TypTTa YPWUHHW 3Nbliainu.
MKKNUHYN TypKyMmra 5I-anemeHTnap, AbHW akTuHounnap Kupagu. Bynap
VIl paBpfa akTMHWAAaH KEAUHT 14 ypuHHK arannainnum. [:p kMburmgarun
maccacu bylinda muk/topn 1,6 « 10“- % rateHr.

Tabuatna ydpanguraH my\um MuHepannapu 6acrHcwT (Oc, La ..)
CO,F, nonaput (Na, Ca, Ce ...), (Ti, Nb, Ta,0”), Moiuuim (Ce, Ht ...)PO"
nap 6ynub, ynap anatutnapga, TYHWHrAeK, TaHTan, inian Ha ypaH
MVHeprnapmaa \am yupainam.

NaHTtaHoua napHy ytapuHuHr pyauln konnentpalnapula aHopranuk
kucnotanap (H,SO”, HNO,) ékn utk™opnap Tal.cup Tnupu6é axpatuné
onuHagn. MuapokeuanapuaaH \am xom aTé cudatuaa (|)oCoimlarca 6ynaaw.

KuméBnin xoccanapn >xyga AKMHAUMM Tygainm naH raHomgiapHm
6UpMKManapuaaH Tosanab axpaté onnMT aHya MyTKYN. JIMMO, KeiAuHIm
innnapaa ynapHu 61p-6mpu;laH axpTyBumn YHYMAN yey;uiap UnibHaG umk, UlraH.

NaHTaHOMANap OK — KyMyLU PaHTTUHWK, MeTannap, KUMCUmin xocca-
napu xux"aTvgaH WLWK,0puii-ep 3fieMeHTNapura fKUH rypagu. Ynap
aHOPraHuK Kucnotanapna spuiian, cyséunax ysafio talA;upnalllné, sogopos
axpaTagu Ba apumaiigurad rugpokcuanap \ocun kunwlu. JlaHTaHoW,-rnap
ofjatgaru (Mapoutga kucnopog 6unaH, 200°C gaH ok opuna nutoreHnap,
ranoreH-Bofopos, yrnesogopos, 60p Ba ONTUHIYTYpT 6unaH peakuusra
Knpuwagu. SlantaHongnap okcumgnapu, gropugnapu, cynbpug Ba
okcucynethugnapu cyEwa spumainguraH, K,MiAMH CYHOKAaHyBYaH
mo/Wwanapamp. FanoreHunnapun (hTopu™Tnap 6yHAaH MyCTacHO), HATpaTAapu
Ba MmepxnopaTnapu cyBfa AXwWwu 3puingu, cynbdatnapu Kampok,,
thoctarnapm, Kapéofiar ~ OKca KnT/iapy aca apmmainn. Okcrbnariapy 6mnaH
kap6oHarnapu 800—9()(I'C oKcn;uiapiada NapuiilaH;wm.

Esponuii, ntrep6ull, camapul’!, rynuii Ba HeoAUMHWUT BaHagaT-
napwu, sonb(|)pamar, lckca6opun, mcra<l)oc(l)ar, opio(|)oc(l)ar, monn6aat
Ba HuobGaTnapu, okcanar, cynbil)un, cy'n(l>ar, iamanar, (1)14)pug Ba
xnopugnapun mad.iym 6ynm6, rypam colanapna twatnagum by
OupuKManap TeruwAnYa CUHre »K,unmb onuHagn. JIOMUHCCUeHNMANa-
HyBuM Wwulnanap Taiépnawpa aklusaopnap cu(l)aluaa, na tep Maicpiuui-
napu, yTra uugamnm Oyromnaap, alOM peakTopsiapyu CNACPXEHapuHU
Talépnawpga, KOMMNOHEHTNAp, YysH MoaudukaTopnapM, sApuMMm yTKas-
rmy, KoTuiwMma Ba 60iUKiuiap Tainépnawga KN'nnaHunanu.

Llepwii, npaseoaum, Tep6ull, Heogum BagmcHpowm dropugnapm
Ba GOLLK,a 6UpUKManapuaH Kulbuuii —TepMuK K,aiiTapuT, X.Mopuanap-
HM 3NeKTPOAM3 KUAuwW Kabw \amga 60Tk a iiynnap 6unaH onvHagn. Ynap
Mulumetann (K,0TWIMa)napaa KOMMOHEHT, antoMuHU(l Ba MarHui
KNOTULIManapuaa NernpnoBun K ymluMua, nasep matepulbinapy sa nnéH-
KanapuHu Taépnawra mwnatunagm.
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NanTanoun;blap paHrnan MeTannap caHoatnga, 3NeKTpoH acbobnapaa
rerrepnap, MarHuT mMaTepuannapu Taépnawjga KOMNOHeHTNap, EHAN-
pyBUM Tapkubnap, BOAOPOS akKymynatopu, 6ouvH<;a MeTannapHu
KaviTapynunnap Ba nynattaiépnall caHoatnja KynnaHUIMOKAa.

Nkrl0lignap. AaBpuit cUCTeMaHWMHT eTTUHYM AaBpUra MaHcy6 yH TypT
3MIEMEHT OMacn akTuuougnap Homu 6unaH atanagu. bynapra topuiigaH —
noypeHcuiiraya 6ynraH (atom pasamm 90—103) anemeHTNap kupagu. Topuii
6unaH ypaH nsotonnapu ysokawanan. by anemeHTnaptabumnii MuHepannap
Tapknbuga yupaiigun. MNMpoTakTUHUIA, HENTYHWIA Ba NIYTOHWIA M30TOMAapu
\am TabuaTfga 03poK, MUKAOpAa y4paingn. S"3ra akTuHounnap tabuarga
yuypamaign, ynap ypaH Ba 6ab3u TpaHCypaH 31eMeHTAapHU S4po
peakTopnapuia HeiTpoHnap 6unaH HypnaHTUPKUG EKN eHIU 31IeMEHTNap
A4ponapu TesnaTkmunapuaa onHagu.

AKTUHOUANAPHUHT KUMEBWIA Xoccanapu Ba 6oLiK.a )<ux;aTnapaaH
naHTaHougnapra SKMHAMMM 6y WMKKW ouna 3NeMeHTNapUHUHT TalKu
Kobuk”apn 6up xmnnuru cababnuaup. by omnanapra maHcy6 anemeHTnap
TalWKW YYMHYM KOBUKNapuHu TYNAUPULL — aKTUHomanapra 5I-kobrknapga
Ba NaHTaHouanapaa aca 4 -kobvknapga amanra owmn6 6opagn. AKTUHougap
NaHTaHoOWANapAaH OKCUANAHTAHAMK fapaXaCUHUHT \ap Xunnmru éunax
thapkgaHagm. MacanaH, aMepuLNinHMKKN +2 gaH +7 rada 6opagu. TopuidgaH
ypaHraya OKCUANaHraHnuk japaxacu +4 gaH +6 raya 6apkapop ycub
6opagmn, keiimH U — Np — Pu— Am k"Topuga 6up xmn pasuwga +3
raya kamasgm Ba KOAraH 3/IeMeHTNap YUYyH WyHAah caknaHnb konagu.
ByHaaH hakaT 6apkapop oKcuanaHraHauk gapaxacu +2, +3, lia +4 oynraH
aKTUHOWANAP cyiuiv apuTmanapu runpntnadlad katuon \onnga 6ynagu,
OKCUANAaHTaHIMK fapaxacn +5 Ba +6 6ynraH akTmHou;ylap yuyyH MeO™M
Ba MeOj™ wnoH (hopm:lnapu xapaklcpauaup.

ATOM pakamnapu opTa 6opulumn 6unaH akTUHomanap 6up Typmaaru
WOH pafunyalapuHuHT Kamaiuiim \ogualcy wanHom Kupuwmmmn Aeinnaan.
YnapHWHI aTOM paguycnapy naHTaHOMANapHWUHT aToM paguycnapura
KaparaHga kattapok 6ynagn. MaHa wy cababnn akTMHOWANAPHUHT TaLLKK
3NeKTPOHMapn SAp0 6unaH Kyycus 6ornaHagu. LUy cababnu 6ab3u
AKTUHOWANAPHUHT BaNeHTUTKU ONTUTA TEHT Bynagn; AKTUHONLNAPHUHT
6apua katmoHnapu NO,", CI", CHO"" kabu aHUOHNap 6unaH cysaa AXwwu
apuinguraH Tysnap x,0cua Kunagu.

TopuiA (Thorium)Th — gaBpuii XxaasanHuWHr |1l rpynnacuparu
paAnoaKTNB KUMEBWIA 3NEMEHT, akTUHouanapaaH \ncobnaHagn. Tabmataa
acocaH Y Th nsotonu cugatnga mabvnym. M. bepuenmyc ToMmoHmgaH 1828
Mnnu oumnraH. Ep koburugarn maccacu 6yinnua mukgopu 8,0 « KO™ % ra
TeHr. 120 ra sIKMH MuHepanu 6ynn6, 6ynapgaH acocuinnapu Toput ThSiO”
Ba TopuaHuT (Th, U)02 anp.

Topuii OK-KyMyLIpaHT NNacTUK MeTa, XapakTepanm oKCuanaHumL
fapaxacu +4, 6ab3aH +2 Ba +3. KykyH \onugarucu nupodop 6ynaam.
Wccuk cyefa gmokecua napgacu 6unad KonnaHagu.

YpaH (Uranuni)U —paBpuit cuctemaHuHr Il rpynnacugaru
paguoakTMB KUMEBUIA anemMeHT. Tabuatga 3 Ta M30TONM MabayM.
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“Y) ua Bupunun mukgopm 99,282 %, apum emMupunnl Laspu
4,51 « K innratenr. 1789 iimnn M.I. KnanpoT TomoHuaaH UO, cudatuga
oumnram. Metann \onugaru ypaH aca 1841 inunu 3. Mennro TOMOHMAAH
onvHraH. Ep k;obupuga ypaH maccacu 6yiinua mukgopu 2,5 ¢ KO™ %
atpoupannp. YpaHHuHr my\um wmuHepal®napu ypauut (U, Th)02,
mactypaH UjO”, kapHoTuT KMO «2UO/UMO. 3O, TYAMYHMUT
CaO «2U0j *n"™0," SHjO Ba ypaH Kopacu [febG atanyBuu OKcupanapu
(UQj *10)3 apanawmanapugaH noopar.

YpaH 0K,-KyMyLUpaHT, AATUPOK, MeTann. Y pyfanapugaH Typau inynnap
6unaH axpatnb oNMHaAN. YPaHHUHT OKCMANAHWT gapaxacu +3 gaH +6
lava, 6ab3aH +2 6ynagu.

YpaHHUHI KynruHa 6upukmanapu, Wy XymnagaH ropugnapu,
Kapougnapu, cunuumnanapu, cynbdat, cyns()ug, HUTpUL, ochung Ba
oKcanatfiapym Mabaym.

X1l 606 o
OPFTAHUK KMUMEWMWMHE JICOCUN
TYLWYHYUYATTAPU

12.1. OpraHuK KUMEa KynnaHunysun gopmynanap.
A.M. ByTNePOBHUHTI KUMEBUIA TY3U/IULL Ha3apUsACHK.
N3omepusa

Monekynacv Tapknéuga yrnepog atomm éynagurad éupmkmanapra
opraHuk 6upukmanap gennnagu.

OpraHuk buprkmManapTapkmbeaayrnepofiaH Tawk?pu KynmHya roaopos,
KMcnopog, asoT, 6ab3aH — ONTMHIYTYPT, (hocop, rasoreHnap Ba ampum
meTannap (anox,uga-ano\nga E€ku Typam Xwi KombuHaumsanapga) éynagw.

OpraHnkK KMmME& — KUMEHMWHT KaTTa Ba MycTak™mn 6ynumu 6ynmo,
YHUHI MaB3y 6a\cu yrnepog 6upmkKManapuHUHT KuMmécuaup: 6y daH
YNapHUHT TY3UAULWIK, Xoccanapu, 0NMHUT ycynnapu, amanga joinga-
NaHWLW MMKOHUATAAPUHM ypi-aHayin. JIHOpraHuk Ba opraHuk Knumé opacura
amanga KeckuH verapa Kyiinb 6ynmaigu.

OpraHuK KUME Tapak KMETUHUHT acocni'i 6ock>bwilapuHn Typrra gaspra
aXpaTul MyMKWH:

1 3MNupuK gaBp — UHCOHHUHT OpraHnK mogganap 6mnaH nnk 6op
TaHWWYBKW, ynapHuW axpatub onuw Ba kbalTa wwnauw; ycynnapu
ypraHuaraH BakTgaH TO OpraHuMK Kumé daH cudatmga WwaknnaHryHmya
(XVIII acpHUHT oxupwn) yTraH gasp.

2. AHanuTuk pasp — XVIII acp oxupmpgaH XIX acpHuHr 60-
nunnapurava. by 6ockuyga gactnabkm Hasapusnap spatunmb, opraHuk
KUME haH cudatnpa waknnaHa ownaraH.

3. Tysunuw Hasapuscy gaspu — XIX acpHuHr 60- imnnapugaH 10
XX acp 60wWwnapuHN y3 nyura onagu.
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4. OpraHnK KUME prBOXKNAUMLLLLILLIHT \O3UPTrX 3aMobl mMonekynsp-
antoMUCTUK KM UMW TaKoMuaiawys jxmpv\.

Mncoumunur opraHuk mopaganap 6wunaH TaHulwiwry sa ynapaaH
Y3MMUMIamCLLMM 3XTUEXNapy Makcaguaa hoinganaHranu xyga H;agnmaaH
MaixJiy.M Kulwnnapra gactaeBan Mabaym 6ynram 6npukmacmpka Kncnorta
6ynl'aH. YHu WinH;opra Tabcup aTTmpumb Ty3 \ocnn knamHram. K.agmmru
XUIKMIap y3yM WUPACUHUUT 6WKIMwWmnHn 6unuwapgn. annusa Ba
cpmanmnsaga coByM NMUTMPULL MK, NMBO TalépnaTHMW, CNaBsH Xank napu
aciuiHH 6mXrnTné nummMnuk TanépnawHm, XuHancToH, Mpeuns sa Mucpga
opraHuk mo’TganapgaH qoiiganaHu6 matonapHu OGysSWHW OGUAMLITAH.
K,;X,uamMrv onmmMnap mMonganapHu Tawk™ KypuHuWmnra K;apab rpynnanapr a
apartuwrad. MacadaH, cyBga apuitgurad mog;lanap Ty Liap ge6 \nco6-
NnaHraH. Xartro kaxpa6o., okcanart Ba BUHO KUCNOTLWILWP \aM Ty3nap cuHgura
KUPUTUATAHN Mabnym. KMOK, CYOKATUK MapHUHI 6apuyack Mmolinap acb
\ncobnaHraH. LUyHra kypaby rpynna \ak,uk,uii MoiinapgaH TaTk;apu, \aoga
Ham TOpTMG CYIOK;NaHaMraH — YHBYM KMUWIA, KYNopoc MOWKM (KOH-
uclrrpnaHram cynbMat KACNOTa) HK \aM y3 nuura onraH. bapya ydysuaH
moAda-yap cnmpTnap geé kabyn K,unuHraH. Xnopug sa HUTpaT KucaoTanap,
K™uaid Xxioprg, Ba amMuak yN'yBuaH 6ynraHnmrugaH ynap \am BUHO CHUPTYU
Katopu cnuptnap fe6 \ncobnaHraH. AMMUAKHWUHT cyBfaru apu rmacut \o3unp
\am ,,Hb BIMagun cnupT” Ae6 aTanuwimn aHa WyHaaH.

OpraHunkK Knmé ogam \aétumpga Ba amanuii paonusaTuaa Karra posnb
yiiHaian. 11Jy cpaa opraHukK moaganap utnabé uuk,apa;luraH éku opraHmk
XOM amlcHUM KaiiTa uTnaiamlaH caHOATHUHT 9HT MY\M TapMOK 4apuHM
TabKuanab yramms: Kayuyk, cMojuuiap, Pe3vHa, Hnacrmacc:slap, Tonanap
ntna6 umk.apulll, He(])rb-KMME caiioain, 03nk-oBuaT, ()apmaHeBTUMKa,
nak-6yék caHoarnapu Ba 6. CuH reruk toko|)/ monekynsp mongwlap —
HoNMMepnap wnnaé ynuapuT 6usHnHracpummaaa HM\05naa Kiita a\ammnaT
Kaco Jraw.

N.M. ByTnepoBMHUT KUMCBUIA Ty3unuTt mazapusicu. XIX acpHuUHr
ypT:lnapura kenn6 amanuii KUMEHM[Ir puBOXNaHWNLW HaTMXacuna Kyn
TaXXpuba MaTxnymonnapy TyHnaHu6 k,ongn. BuHoGapuH, ynapHu éupnamn-
lupanuran, ymymnawtupagurad Ba KUMEHUHT Kenaxak puBOX/ UaHUTUra
Myn oun6 GepagrnaH Hasapua Kepak 3an. By HasapusiHu pyc onumm
A.M. byTnepos sipaTn6, 6upmnHUM mapta 1861 iinnm TabmaTwyHoCNapHURH!'
MepmaHmaga 6ynné yTraH cbes3gmaa 3bA0OH KUNgu.

Ma3skyp Hasapusi aToOM Ba Monekynanap mogganapHWHr \akukuii
MaBXyf 6ynraH KucMugmp, aromnap Mosiekynaja y3apo mav“uym Taptnbga
6uprKKaH Ba ynapHu 6Mpukne! TapTMOUHN KUMEBMIA ycynnap épaamumia
ncoéornaw MyMKUH,leraH Xynocanapra acocnaHagu.

ByTNepoBHWHI OpraHukK GUPUKManapHUHI KUMEBUI Ty3nauL
Hasapusacy uyiinaarnya TabpugnaHagn: ,Nlypakka6sappadllwHr KUMEBUIA
TabvaTu yNnunr Tapknbunu Tawkua 3TYBYM MOLAUIA 3appadanapumnHr
TabuaTwura, ynapnuur mMT/LOpU Ba KWUMEBUI Tysmnuwwu 6unan
Genrunavagn’™. Ywby HasapuagaH Kenub umtagurad xynocadap kNiunga-
runapgaH moopart:
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/. OpraHuk MO(K)cLiap Monekynacugaru yavmma aTom.Lp 6up-6upn 6iuan
MdhivAt n3un.mnkga 6omanraH, 6yHaa y.LPUUHT 61Mp-6upy 6K.LLUH GMPUKULLIN
YUYH KUMEBUIA MOUUANNMKHUHT Myalisn H;ucMy capnanagu.

MoAekynaga antonmapnuHr GUpUKULL TapTUoMHM Ba y.LUP 60r.FOPUNNHT
TabnaTunm J1.M. ByTNepos KUMEBWIA Ty3unuw Ac6 aTaau.

2. MogaanapTTT KUMEBMiA Xocca.lopun ynap MOAEKy.CUnMur Tapknéura
(@ knméBnin Ty3n.wwmnra 6omui KMMEBUIA TY3UNULWHUMHT Oy b;omaacu
n30Mepus y;o0amucacummn TyLWyHTuUpmo bepagu.

3. Peokuusisapga MoneKynaumuHr y,ammo K;ucMu aMac, 6anku mabaym
h;ucMUysrapronnunrn Ty(/)aiinu, MogaaHUUT KUMEBWIA y3rapuLLIUNM YpronuLl
Mynu 6unan yHUNr KNMEBMIN TY3UAULLUHW aHWK;na MyMKVH.

4. MasKyp MOAAANUMT Xoccacunm ypramnmo, MoneKynacunmHr Ty3UAULLNHA
aHW/™Mow/ Ba YHUHT TY3TULLMHM Ba Xoccacmnm x,am akc anTupa()ur(T mablym
6vp dopmyna 6unaH ndoganal MyMKuH.

5 Monekyna Tapkubura kmpraH (OYHKUMOHa TFPynnaHuHr Xoccacu
y3rapmac 6ynmacgaH, 6ankuy wy rpynna 6MpMKKaH aToMm Eéku anwomnaap
rPYNNAacuMHUHI Tabcupunia ysrapa<)u.

bu:na mabvmym 6ynaran yuiciu);u)p(wui:ip mmconnn.! Omihiiimii kK~ onnaHn
Kypub uuK;aWnnk. JHr o;uuiii yincnmonopon — \iciaii momckynacnna
aromnap meraHnal M\ap 6up Honopon atomnapu yi'ic[)(vi atomu 6n laii
OGUPUKKaH. DNEMCATAAPUNNT LINOUTAVKIAPUHN WapuT pamuwiia yum nik;-
yanap 6unau Genrunarad \onna, metain mo;lckynacunal u aromnapHuHr
OMPUKNLW TapTUOUMK WyHMah ndonanawmMmms MyMKNn:

H
H—]:—H
H

3T1aH C,UN monckynacuga \amma y|'ncpon Ha nopopopn atomnaapu
6TTa 3appava 6ynn6 GUPUKULLN YUYH, palssMaHKu, yrnepoa atoMnapm
y3apo 6opnaHraH 6ynuwmn kepak. VuiepoA atomiapu ysapo 6MpukKuHuna
6uTTagaH BaneHrnuknapuuu cap(l)nal au, siHa yuranaH 6yw mancHum! K
6upnuknapu Konagum Ha ynap ada wy 6yw Hanctamknapw \iicoém a
6 Ta BOAOPOS aTOMUHK ywnab Typanw;

MponaH Ba OyTaH MofieKynagapmaa atomnap Ky'nmgaru
TapTnbga 6MprKKaH:
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7 VIHHI1
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Yrnepof 6MpuK.ManapuHUNrTypau-Tymanamnurura cabaé yrnepon
aToMnapununr 6up-6upu Gunad 6UPMKNUG, 3aHxup \ocun Kua onuu
xycycuatura sra/lmrn,Lup. Kypn6 ytunrad 6Uuprkmanapaa 3n1eMeHTAapnuHr
sMcuTaMru ysrapmaran. Yrnepog 6y 6UpMKManapHuUHr \ammacuga rypt
BA/ICMITAIMAUIUYA K,0NraH. Monekynanapgaru aToMaapnunr GUpUKMLL
TapTunbm udogananranm KUMEsnin hopmynanap cTpykTypa opmynanap,
6owMava ai TraHga Tyunuw opmynanapu geinnagu.

LLyHW Hasapja TyTul Kepakku, Tysuauw opmynanapu atomnap-
bIMHT BUPUKNLL TaPTUBMHUTUHA aKC 3TTUPAAN, JICKUH yNapHMbIT (hasoga
KMaH#ain XOoWnalwraHnurnHM Kypcatmaingn. LLYyHWHT yuyyH nponaHHM
KaHaain hopmyna 6unaH ugoganacak \am ynap 6up moaaa MonekynacuHu
ounaupagn, YyHKM ynapga aToMnapHUHE GUPUKULW TapTMou y3rapmanau:

bl H n H H

H— C—C—C—H ¢émnm WU—C—C —H
[ |1

H I H MH-C —H
|
I

Mo;unlnapHullltysunmlll ([K)pmynanapn. Kynumua KucuapTupuaraH
\onga W()onanalKdW, macanau, CU, —CM» —CW,. byHnam coiuia-
nawTtupunram (|)opmyninlapna umsmk®uanap yrnepos Ha BOA0PoS atomaapu
opacugaru 6ornannwinmu amac, 6anku yrnepojg atomMnapuHUNUr y3apo
6ornaHMwmnnyn Kypcatagm.

XO03upru Hykxan Hasapgaw Ty3uanw Ha3apusCUHUHIACcOCKHIi K,onaa-
napura KMCcmaH Ty3aTull KUpUTULW — (a30BuWii 3a 3NEKTPOH Ty3uauw
\aK,ugarn gyKpnapHu Kywuw Kepak. Y \onga Ty3umnuil HazapusCUHUHT
acocuii K,omaanapuHuMHI 2- NyYHKTUAA opraHuK 61prKManapumHrxoccanapm
ynap MOAeKyAQjiopuHUHa Tapkunéu, WynnHrABK, yNapHUHT KUMEBUIA, (ha3oBuii
Ba 3/1EKTPOH Myswmuiu 6 TaH aHMK WHaaw, Aeb Tabkmanaw nosum. LLyHra
Kypa, A.M. BYT/IEpOBHUHT KUMEBWUIA TY3NANLL HA3aPUACUHUHT \O3UPTK
3aMOH TabpuUHK Kyiinaarvya ngoganawl MyMKuH: ,,Myl)akka6 3appa-
YaHWHT KUMEBWIA TabmaTu YHUUT TapKubura, KMMEBWIA, 31EKTPOH Ba (paso-
BWIA Ty3unuwnra 6ormk.>",

A.M. BYTNepOBHUHI KUMEBUIA TY3UNNLI Ha3apusacu OpraHMK Kumeé
Ha3apuil aCOCUHUHTIHT My\MM KMCMK \ncobnaHa T, A\amusatu xmn\atgaH
yHU 0./, MeHAeneeBHWUHT 3eMCHTNap AaBpuii cuctemacn 6unam 6up
Katopra kManw mMymkuH. [aBpuit cuctema cuHrapu 6y Hasapus \am
Xyfa Kyn amanuii matepuanHu Taptmbra conuwra, SHrM mMo;laanap mMas-
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XY;yIMrMHM onauHAaH aiTuWwra, WYHWHIAEK, YNapHUHTONMHUW Aynna-
PUHW KypcaTuwra UMKOH 6epaun. by aca OpraHuK CUHTE3HWHT MUCK
KypunmaraH gapaxap,a Mysa@akmaTuHy TabMUHNagn. XoMpru BakTaa
>:aM KUMEBUIA TY3MNLL Ha3apuacK opraHuk Kuméra goiip 6apya tagk™m-
Kornapga yn KypcaTyBum acoc 6ynnb xusmar K MIMoKga.

M3omepus. OpraHuK mopfanapHUHr xoccanapy akcax ynapHuUHT
TapkmburarmHa smac, 6anku Mosckynaga aToMaapHUHT y3apo 6upukun!
TapTubura \am 6ornuk,. MacanaH, aTun cnupTt (BUHO CNUPTU) HULIN
AUMETUN 3PUPHUHT Tapknubu 6utta amnupuk (}opmyna C,HO 6una.u
ngoganaHagun, NCKMH yNapHUHE Xoccanapu rypanya: 1 WA CHUP'HHUT
K aiiHan! Tcmnepatypacu 78,3 "(' 6ynraH CyOK MK, THMCTAN aca
23,6 "C fa cytok/lnkka aitnaHagTaH ras.

Tapknby Ba MoneKynsap maccacu 6up Xun, nekuu Monekynanapununr
Ty3LWLWwn x,ap Xxuna, wy cababnm xocco/uipu x;aM Typavya byarav mogganap
M30Mep.Wwp gennagun.

OpraHukK KUMEHULL'PUBOXKNAHWUT KapaéHuia n3oMepus rytyHyacu
yyKypnawmnb, gpa3oBumii KMME racaBHypiapmu ,\ucobura MHr1M MasmyH 6unaH
6olingn. Xosupru Baytga msomcpnap Acb, rapkmbu 6up xuna, ammo
YNapHWHT (hasofa XohnawmnTtu 6unaH papknaHagtaH 6npHKMiuiapia
antunagu. LWy tabpudra Kypa nsomcpnap MKKTa acocuid rpynHara 6ynu-
Hagu: Tyswunuw n3omepnapu sa asoBuit nsomcpnap.

Ty3unuw nsomepnapn KuMéeunii Tyaunuwm 6unax y;uipo (1)apk™laHagy,
WYHWUHTYYYH ynap Ty3unuil usomepnapwv ae6 araMagun. ByraH Ba u3o6yTaH,
1-meHTaH Ba UMKAONEHTaH Ty3unuw n3omepnapura Mucon bynagu:

CM,, CH,- CH,- CH,- CWH, CH, - CIn- Ccu,
W 6yraH [
CH,
13006yM) M
c,HCTnm, - CI- CH,- Cr==c=cn,
I- ncu rcm
n,c — CIl,
/ \
Mn,Cc cr,
/
cu,
LMNKNONEHTaH

H- ByTaH Ba M306yTaH 6Mp xnun Mmonekynap gopmynacu CM1 - la ara,
ynapgarum Kumésmnii 6orHuHrrabuaty (5- 6ornap) \am 6up, 6upok, atTomnap
opacugarv 60rnapHUHT KeTMa-KeTanru 6unad dapk*laHagn. 1- HeHTeH Ba
LMKNONEeHTablUAPHUHT Tapknbu 6up xun C,IM ammo ynap \am atomnapapo
60rnapHUHr KeTMa-KeTauru, \am 6ornapHuUHr Tabuatn 6unaH apk naHaam.

Ty3nnuw n3omepnapw, y3 HaBbatuga, uatop ynnanapra ynmHagu:

1 3aH>kup nsomepnapm (ok"opuaga Kypu6é ylunraH 6yTaH Ba 1'306yTaH).

2. ?(onaT um3omepnapu:

12-Knwve J77
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a) Kappcuu 60r.lopHUHT X,0.iamuea Kypa

CH,=CH- CH,- CF4, CH,- C =CH - CH,
I- 6yTeH 2-6yTeH

6) hyHKLUMOHaN rpynna. TpT TT y;onaTura Kypa
C,11,0 cH3- cH™-CUPH CH3- CMOM - CHs

1- nponaHon 2- nponaHon
3. dyHKuMoHLW! rpyrniajiap nsomepusacu

O CH,-C-CH,
CH3 CH,-C I
H o

MponaHanb MponamoH

Ty3unuu! toomepnapu opraHukK GUPUKM ULLPUANT Kyn COHMUANTUHUAT
cababnapunaH 6upunup. Macanau, TapKNOGANTYAMHIaH Yr1eBonoposra
802 Ta, C,, 12 Tapkmnb6amriu a aca 366319 Ta n3omep Tyrpu Kcnauu.

OpraHukK 6MpuKManapHunr ¢asoBuii Tysunnwnnm Gasosuii KUME
ypravagn. ®a3oBuit KUMEHW y4 yn4yoBnu asonarn 6upukMadapHUHT
Kumécu gebatall MyMKWH. BUpuKMayapHUHT (0a30BUil TY3UANTKU (ak”aT-
rnHa \FogaanapHMHr GU3NK Ba KUMEBMIA Xoccanapu 6unan 6ornuk, byn-
Maii, 6afKn ynapHUHT 6MONOTUK aKTUBAUIM Gunan \am y3apo 60rauK,-
nunp. ®asosunit KMméaa hasoBuii TahoByrnapum racBupaTt yuyin UKKura
anur my\um TyTynyanap — KOHuUrypauus Ba KoHGopMmauuunapgaH
(1)OWinanaunnagn. JITOMNApPHUHT Monekyna numOa gawga 6up éku 6up
Heya IT- 6ornap aTpogmOa annammwimngan j~ocua 6ynaOwuram monekyna-
napnunr Typau \onaTnapura KoHopmauuu ()c6 aTanaOH. 1)nobapuH,
kon(1)opmauuon niomcpnap (kolkl)opmcpnap) — 6y (1)asoBuit Msomepnap
6ynn6, ynap opacugaru (apk, MOACKYNanunr aipum K McMIapumnm oYL
6oratpothmpa alnnanmwy Harmxacuga Kcnmé umk™agu.

KoHdmrypaumsa — thas(x)a MonekyLaars aroMwpHUHIMaTX M TapTuéaa
>koCuawiummamp. Bup xun Tapkun6|'a Ba 6Up xun Kuméemnii Tysunulnla Sla
6ynraH opldHnkGMpUKManap KoHgurapaumscy bunan apk KauuTii MyMKun.
Byupali 6upnkmanap KOH(UrypaumnoH n3o.mcpiap 4eb arsuaap.

Wywnnaii k™nnb, M30MCPNapumMHT TaCHUMUUHN YMyMWiA Tap3ga
Kylingarnya tacaBByp KUIUT MYMKUK:

M3omepnap
Tyswmw 5 PyHKUMoHan rpyn- (thasoBuin
nsomepnapu na n3omepniapu nsomepnap
3aHXup Xonat KoHgurypaumnoH KoHpopmaymoH

n3omepnap n3omepnap n3omepnap n3omepnap
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12.2. OpraHuK 6MpUKMasTiapUVHE TOMOJIOTUK K aTop/iapu.
OpraHuk 6upukKmManapumHr Kriaccuumkaymacu Ba
HoMNaHnwun. OpraHnK pcakuuaiapHUHE Typriapu

Kunmésnii xoccasapmn >kun;aTugamn yxwail, Tapkmon ovp-Mupngan CHA
rpynnara dapy; H;usiaguram Gupu/cyanap romosnornap Aevnagu. Hucbui
MOJIEKY/IMP Maccacy OpTUG60PUTM rapriéuna >oiinann npu.'vad von(*nap
1X)monorvk K*atopHmu \ocun Kwia/ln. CH” rpynna roMmonoTK qsipK, Aeivnagu.

ComMoforuK K*atopra nyiimuran yrnesogopognap (ankavnap) k;aropu
mucon 6yna onann. YHunr anr onguii Efakmm — metain C1l1McTtanuumr
romonornapu kKMimpgarmnap; ataH C/MA, npoHaH 6yTaH
neHtaH C"H,A, rentaH C"M" Ha KciiTnm \ap K,aicm HOMOMOTHWHT
hopMyfiacCMHW ONIGMHIU YTICMOAOPOAHHHT (hopMmynacTa HMONOTUK

FOMONOrnK K,atop 6apya ab.3071apy MONeKynanapHnMiL lapkuéuum
6uTTa yMymuii opmyna 6unaH u(lionanat MymkuH yCwmraH ylieHo-
[OPOANaPHUHT KYPUO UMK,M;N aH iom ojioi nk KMAlOPUHUT ymyMmuii (1)op-
;Mynacu 6ynagun, 6yHaa n —yrnepof aroMnapuHUT COHMU.

['omonoruk karopnapHu opraHuk 6upukmanalHuHl 6apya cuH{|blapu
YUyl Ty3uw MyMKUH. Tomonoruk k;arop 6u'lia al>k)cuHunr \occ:ulapnnu
6unran \onga uiy k*aTopHuHr 6oiuK,a ab3onapu xocauiapn \aKlb4a xynoca
ynk™apun! MyMKUH. by OpraHuMK KUMEHW ypraHuTna ,,romosno! na“ ryTtyH-
YaCUHUHT MY\MM/IUTUHKN KypcaTagu.

OpraHuk 6UpuMKManapuuHr \agaaH Taluk,apn KyHIMrn Ba xunma-
XV ynap yYyH aHuK, UAMWUiA Knaccugukauus 6y;ululuHn tanab
Kuwlin, OpraHnk 6upmkmanapHufAr \osupru 3a.mon knaccugpukanusacu
opraHnK 6UpMKMa-4apHUHT KUMEBUI Ty3UINLL Ha3apusacura acocnaHraH.
OpraHuk 6npHKMiuiap yrnepog ckenetn \amaa monekynagarn qyHkllmo-
Han rpynnanap 6yinya okaccuuKauus KUanHagu.

OpraHvK 6HpUKManapum yrnepog ckeac! n byHuma KnaccuHKaumscu.
Yrnepog aToMAapuHUHT MOMEKY/LUL YXORnalumwnra K,apab éKun ynapHuHr
\ocun kunaraH ckenctTnapura kK,apab6, opi amiK 6mprukManap y4rta acocui
rpynnara 6ynuHagn:

1 ANMUHKNVK GUpyvKManap. by rpyuHara kuplaH 6upukmanap ajm-
thaTuk 6upukmanap ae6 \am arana;1. fjy rpymia 6upmukmanapun opacmga
TyiiMHraH (ankadnap), mMacanaH:

CM,
/ -
CM: - CH! Cl/l, “ *
aTaH CH, aTun cimpi
n300yTaH

Ba TyliMHMaraH (ankeHnap) 6upukmanap oyna™ ™, macanaH:
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CH2 = C11, CH =CH CH =C-CH =CH.
3TUNOM aueTmnncn
07

n3onpeH

by ipynnara érnap \aM Kuprauauru yuym unrapu ci' Katopn 6upuk-
Manapw feraH Hom 6epunraH anu Ba 6y HOM X03upAa ACAPAN UUbYATMWII-
mangm.
2. Kapbounknmk 6upukmanap Xoccanapu >xu\atupaum anudaruk
6upMKManapra yxmaui éynran anMuuknuk (TyimmraH va TyimmHmarax)
Gupukmanap 6unaH monekynacuga 6eHson \aikrlnapu 60p apomatuk
6upmkKmanapra 6ynnHaaw.

Annumnknnk éupmukManapra Mmuconnap:

Ccwu,- CH CH. /C H )\
CH™-CH”" y.c CH HC CH,
LinknobyraH
CH. HC\ "CH,
CH, CH,
Linknotokcan Limknorckeen

Npomaruk Gupukmanap:

O

6eH3onN aHWNWH

3 MercpouHKINK 6uprkmanap. By cuH(ra Monekynacuga yrnepo;lax
Golwk"a 3feMeHT atomnapu (retepoatom) .\am 6ynaguraH \ankacumoH
6upukmanap kupagu. Oparga, rerepoaTtoMm pPoNvHWU as3oT, ONTUHTYTYPT
Ba KMCNOPOZA 6axapafu:

HC-CH HC- N
[ o
He CH HC CH
\ v/

0 S
ypaH Inason

OpiaHHK 6MpuKManapHUHT Kypu6 Ynkunl ad rovyaccupukKaynacuHm
K,UcK,a4a cxema \onmga Tacemprian! MyMKUH:

180



OpraHuK 6Gupukmanap

Anndatnk eTepeynkn nK Kap6oHUKNnNkK

TylinHraH TyhAnmmTaH Ajuhuikjhik ApomaTunk

OpraHuk 6uprKmManapHu Monckyna;larm gyHkUMoHan rypyviap 6yiinua
KnaccudmkayHacn. OpraHuk GUpuk\MNapHUT' KUMCMKIA XycycusaTnapu
YNapHUNITapKkMoura KMpyHun atomnapnad rawkun loiiiaii ipyiiiuuiap-

rpynna*yap fe6 atanagu. Macanan, mosckynaga rugpokcun —,OH*
(hyHKUMOoHan ¢yHnabynca — Mojuiacinipi, kapéokcun — ,,C0011* dhyHk-
umoHeY! rpynna 6ynca — mo;uui kucnota, amnH — ,,N11,“ (1)yHKnunoHan

I'pyiina 6ynca — Mopada acoc xycycumrtula jra 6ynagn Ha \okato. ®PyHK-
LUMoHan rpynna, ogatga, MogfaHUW ' 'KMMcHW! xoccacumm 6earnnaingn.

FOkopmugary yuta acocuii ipyiiria (Mnk|)aTuk, Kap6OHUKANK, rCTCPO-
LMKINK) GUpUKManapHuUHroun'na ékm 6up Hcya MOAOPOS aroMu Tern Tim
(YHKUMOHAZA rpynnara anMawmnHUUT HaTwxkacuga aHlv cumn(|) 6upmk-
Magapv ofnmHagu. LLyHra Kypa, opraHuk 6upuk\lap kA ingarn cuHdgnap-
ra 6ynmHa™"u;

1 Yrnesogopognap.

2. Tatorennu y;ocunanap —yrnesogopognapgarn 6up éxku 6mp Heua
BOAOPOS aTOMAAPUUUHI ranorenra anMmawunHuwngad },ocmn 6ynroH
6rpukmanop.

3. CnupTnap — mofekynacupa rugpokcun rpynna 6ynaguran
6upukmanap.

4. Oppwnii achmpnap — MoneKynacuia WKKMTa yrieBofopos pagukanu
KMCNopog opb;anv 6upnaTraH mogganap.

5. A lbaerng Ba KeTOHNap —Mornekynacuga kapboHun (C=0) rpynnacu
6op mogpsanap. Bynap opacuparu dapk; WyHAaku, anbaerngnapga
Kapbounngarv yrnepog aTomu 6up 6oru Bogopos bunan, MKKUNYUCKH yrne-
BOJOPOA pajvkanu 6unan, KeTongapgo aca kKapbouungarn yriepog
antMUNUHI nKKana 60ru x,am yrnesofopoa pagukanu éunan 6o/nanran.

6. Kap6oH kucnoTanap —Mofnekynanapuga kKapbok cuarpynnacu
(—COOH) 6op 6upukmanap.

7. ®eHonnap —apomaTuK y;anamm rmapokcun rpynnacu bynaguran
6rprkmanap.

8. dyHKUMOHan rpynnacuga asoT aTomu 6op ~ocunanap. Ynapra
6vpnamun, UKKUNamMuu Ba yuynamunm aMuHnap, HUTpuanap, HATPoOBUPUK-
Manap, aMMHOKUCNoTanap, asobupmkmanap Ba guasobuprkmanap Kupagu.

OpraHuK peakunsnapHUHITypnapu. AHOpPraHuk peakumsnap Kabu
OpraHuk peakuusanap \am 3 acocuii Typra 6ynnHagm:
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Ypun onnwl peakHUsNapun, Macanau:
CHM + CI, CH,C1 + HCL

2. Jplunw peakuusanapm, maca.'laH:
CH,-CH"

3. bupuknw peakumanapu, Macanau:
CH2 = CH™M+UBr CH3-CH”Br

Bupukumn! pcakuymsnapura nonnMepnaHu peakuusnapy \am Kupavu.
1lonmkKoHNencaTnannL peakumnanapyu opraHuK peakyusnapuunranox™nga
Typu \ucobnanagm.

OpraHuk MOAACULLIPHANT peakuusara KupuwaétraH Mofiekynblapmugaru
KOBa/IeHT 60rNaHULW NapUUHTY3UANT Mexaumamura K,apab \am cuH(1)napra
aXpaTUT MYMKUH. Byunail axpaTuw 60rNaHUWHN Y3ULWMHUHT UKKK
ycynura acocnaHal .

1 Arap ymymuii 3netopoHnap XyMT atomnap opacuga 6ynuHca, y
\onga panukannap —ygTnarmaraH anektpoun 6op jappaiul'iap naino
oynann. BornannwmnmmHr 6ywnaii y3MnuuT pagukoA €KW ro.Mo.TTUK
ysunuw aciirlna,'lu:

H H
\mC mll > 1l :C

mc laii MOIVH Konopon [)anikanu
pap|lk:nT (Hogopon aromu)

Xocun bynaguraH p:liMKannap peakumoH cucremMagarin Monackynwap
6unaH ékn 6up-6Mpu Gunam ysapo Tabvcupnatagu:

CH3+ CI*-ACH,CK C1
CH; +Cn; —=,H,

Kyrénunulu kampok”*6ynran 6ornaHutnap (C —C. C — II, N —N)
oK™ opu Temncpatypaga Epyravk éku paguoaktun uypnaHuT Tabcupuga
y3unaguraH pcakuusanap pagukan mMexaHusm 6yinda 6opagm.

2. Arap ysunradga ymymuin :)nekrponnap xy(y1n 6u'lra atomga K;onca,
y\onga noHnap — KaTMoH Ba aHMOH \ocun Bynagu.

ByHpaaii MexaHU3M MOHAN &KW TeTEPONUTUK MeXaHu3m feimnagn. Y
OpraHukK Katumomnap Ky aHnoHap xocun 6ynuwimra oMb Kenagu:

CH,C1 CH/ + ;CJ-; CHIU - H,C-.
MeTun MCTUN xnopug MeTUN nmTun MeTun
XN10PUJL  KaTuoH aHNOH nnTui KaTWOoH aiuioH
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3. Tapkubupga TypTTagau Kam OGynmarau yrnepojg atoMmu TyTrau
aflkaHnap agloMUUUiA XNopu;L MHK MPOKKIa M3oMep.KTTa pcakuuscnia
KaTtHaTtagu;

CH,- Ccnmr- CW, - Cflj- CWm, NCUMMN- CM - CHM- CH,.
cn,
X111 606
YT NEBOJLOPOAP

13.1. TynuHram yrnclugopo;yla|). ¥Ymymuin xocca-
napn. Ankawnap. Mcran Ba ynmur romonornapu

YTrneBofopoAnap — WKKW 3feMeHT — yrnepoj Ba Bo<)opo<)()au LualLl-
Kun Tonram opraHuk 6upukManap<)up. 1>yHaan Oupnkmanap >Xyga Kyn.
Ankavnap — TyiAuTan yracnofopognapnuTt Xafuapo nomcukiadypa
byiiMya aTanuTMm. Hapadgwmuap — ryi'imiiaii yuomogopogyaputn rapu-
Xuii cai<vianné gonrad nomu (not. Parmm aflinis — naccnm). boTk™a yr.vmc-
BOLOPOXLUPra K;aparaHza ynap nicbaraH naccuu.

YrneBofopos MosieKynanapuga yrnepog bt sogopognunréapya sagenr
6opnapu TynukTyinHran. WynunryyyH ynapbupuknT peakHuanapura
Kob6un amac. IUyiira kypa, 6y cuH(p 6upmkmanapura Kyinngarnya rabpud
6epuT MymMKuUu;

YMymuid chopmynacu — 6ynran, BOAOPOA Ba 60LLUH;a 31eMENT -
napnu ysura 6UpMKTUpMaiguran yrnesogopognap Tyliniranm yrnesogo-
pognap ékn ankaunap geb aTanagu.

YMymuin hopmynagarn n —06yryn coH 6ynné, Ty yrneBogopoj Mo-
nekKynacuja vedya aToM yrnepog 6opnurumm Kypcatagu. Macanan, vijie-
BOLOPOJ fAeKaH Monekynacuga K) atom yrniepof 6op. YHUT MO.YeKy.ya
thopmynacu C,,,A, mbn C,JI,,.

Ankaunap HOMO.JOTUK K~ aropMHUT 6upuHun ai.jocn metaH CWU,.
McTaHra yxujaiu xyga Kyn yrnesofopo;ulap, MbH MeraHHUHT HOMO.'tor-

YTneBoAopoa HoMuaarn —an Kyntmuacy TyiiMHraH yr.mesogopo;ulap
nommra xoc Kyluu.muagmp. Ynap Monekynanapuaa VKK, yd, rypi Ba yHaaH
Kyn yrnepof atomu 6ynagu. \ap b;aiicu yrnesofopog y3ugan ongumpgaru
yrnesogopoatan CW, aTomnap rpynnacura dapu; umnagu. Macanan, arap
meTaH CW”* monekynacura CW, rpymia (C[1, —ro.mo.101 nk dapk,)
KMYLLIMAraHga MenaH KNaTOPUHWHT KciiHHi n ynicBa'iotxvui — nan C™\ocun
6ynagn. dTaHgaH KelimH nponaH C,W,,, 6ytaH CJI,,, kenagn Ba \oka:3o0.

Fomonoruk katopga yrnesogopognap gusnk xoccanapuHUnr acta-
CeKMH y3rapuwn KysaTunagm; KhaiHall ra cyrokK WHUL TeMHeparypanapu
KyTapwuiagu, 3u4amru opTagu.
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Opatnw'v lnapoutaa (TemnepaTypa 22 °C) KaTOPHUHI gacTnabku
Typna ab3ocH (MeTam, 3Tan, nponaH, 6yTtaH) — rasnap, C*H," gpaH C,"H"
raya cyrok”~wknap, faH 6ownab — KaTTM K Mogaanap.

Bup BaneHTNM paguKannapHUHT MOMU Ternwnum yrnesogopos Momu-
Jarn -aH Kywum4yaHu -lu kK wumMyara anmawtupub \ocun K vnumHagn
(13.1-xapngan).

13.1->kaasan
Tyiuuran yrnceonopognap
dopmynacu Homu Pagukan Pagukan Homu
CH, MeraH CHs3- MeTtun
dTaH C,H,- atun
Cs3H, MponaH C3H,- Mponun
ByTaH C.H.- bylvn
. 1
CsH, MeHTaH MeHTNA
ekcaH C.H3 Fekewnn
c,n,, lenTtaH Fentun
OKTaH C«H,,- OKTun
HoHaH HoH un
C,,,M. JekaH C.oH,, Deunn

YrneBofopoanapMuHr Kynamru nsomepus \ogucacu 6unam Tywym-
Tvpunagn. Monckynaga yrnepog aToMnapuHUHE COHU 0prnb 6oputun 6u-
naH utomcpnap coHn KccKMfi opragn Macanam, 6ytamga msomep 2 Ta,
ncHraHga 3 la. rckcaHna —5Ta, AekaH fa ")ca 7S ra.

PuymoHan HoMeHKnaTypala acocam, \amMma |yiiMHram yrieBofopos-
nap mclaHHuHl \ocunacu ge6 uapanagu, MbHU ynap MeTaHHUT 6UP EKK
6Up Heya BOAOPOS aromiapu 60TuUa atoM ékn paaukwlnapra imatuHm-
mmlgaH \ocun 6ynl'aH ne6 k™apavagn. Y|JicBogopo;ulapHn paHWOHan Ho-
MeHKnarypa 6unam araTt yyyH, aBeano, aml' Kym yrnepos aromnapu 6unam
6ornaHraH yrnepog aTomm ammk™namagy Ba ymra 6upukkam pagmkannap-
HUHT HOMHi'a meTam cy3n K lumnb aiiTunagm.

Macanaw;
H CH.
CH3-C-CHA”M-CH3 CH3-C~CHs
CH CH
NTNMETUNITUNIMETAH TeTpamMeTunmeTaH

PaHWOHan HOMeHK/aTypaja opraHnk 6UPUKMaHUHT Heya Xua paau-
KannapnaH Ty3uaraHiurn aHuk™nadagn. AMmMo, roMoJiorMk KaTopga yrine-
pofn aTomiapy CoHu opTulin GunaH n3omepnap COHUHWHT Opi MWK ynap-
HU paHWOHay HomeHtolaTypa 6unaH atannum Mypakkaéaanrrupagu.

NIOHAK cuctemacura Kypa, TapMOK KaHraH 3aHXupau TyiuHlau
y|'ncBOAOPOANAPHUHT MOMIAPMMM TY3ULW YUYyH \aMMa MoJieKynanapga
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BOAOPOA aToM U TYp/u pafuKannap 6unaH ypuH anvaliraH geb kapanagu.
BepunraH yrneBofopOgHUHT HOMUHM arawl y4yyH MabfiyMm TapTubra pros
Kunamus:

1 dopmynagaH yrnepoanapHUHT 3HT Y3yH 3aHXUpKU TaHnaHagu Ba
YHAArn yrnepoj atomnapy CUMBOMNAPUHU 3aHXUPHUHITapMOKLaHraH
xoiinra SKVHyuHgaH 6ownab pakamnaHagu:

1 2 3 4 5 3 4 5
a)CHz - CH- CH~”- CH~r- CH, B)CWU~- CHA- CH~- CWU,;
| "2 1
CH, clun
u
CH,
CH,
4 3 21 | | 2 3 4
6) CH,-CH~-C-CH, ; PCH,-CH - C CH,
CH, CH, CH,

2. PagukannapHunr Hommu aintunagn (aur oywmiicmgam 6ownab) sa
ynapHu Kaincu pak™amnu yriepog atomuga ryprav ypHu coHnap 6unam
Kypcatunagun. Arap 6utTa yriepog atommia UKKuTa 6up xmn pagnk’u!
TypraH 6ynca, pak®am MKkn 60p TakpopnaHagu. bup xun pagukannap
COHMW IOHOHTUIMZArN coHnap 6unad Kypcatmnagn. (,An“ — KKK, ,,Tpn“
y4, ,,TeTpa“ —TypT Ba \0kaso).

a) 2 — MeTun... B) 3 — MeTu....

6) 2,2 —agumeTu... r 2,3 —auMetu...

3. bepunraH yrneBogopoAHUHITYIMK, HOMU pak™amfiaHraH 3aHXup-
[arn yrnepof aTomiapMHUHICoHuUra Kapab 6epunagn:

a) 2 — MCTHJHieHTnH

6) 2,2 —anmeTnnbyraH

B) 3 — MeTu;TeHTaH

r 2,3 —anumetunbyTaH

TabuaTga yupawn. [yAWHWH yMIOBONOPCUMTP rabuarga kchi tap-
KanraH 6ynun6, ynap ogarga, co(|) \onga 3mac, 6anky Mypakkab apaHall-
NVKnapga Tonuarad. MacanaH, HopMan reHTaH K PVaii gapaxTunaH ax-
paTub onuHraH. 3ikosaH (C,uH™) neTpywka 6apruga, HOHaKo3aH
(C,"HN,,)) Kapam 6apruja TONUATaH.

Bab3n rynnapHuUHr Mymmnga KaTTuk, yrneBofopognap, MacanaH ren-
Tako3aH (C"H,"), okTako3aH (CNjH.,;) Ba TpMakoHTaH J M7 BXya-
Mrn aHMknaHagun. Onma HycTuaa, acanapu Mymuga Ba rysa 6apru, rynm,
yaHormaa \am oK,0py MOJIEKYMP YIeBOLOpOAIap yupaiau.

MeTaH. TyiiMHraH yrneBog0POANAPHUHT 3HT O4AMIA BaKUAM MeTaH
Tabuataa ycuMauk Ba \ailBOH ab30/1apn K,0NAMK AapUHUHT \aBOCMK3 XKOIi-
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fa napyananuTun HaTtuxacuna \ocun 6ynaan. boTkok/mk, \oBy3napga}
ra} nygak'mb'wpnu ynk,uinn TyéunnaH ryiLiym npunnanu. bab3an metaH
TOTKYMUP KMaTnamnapuiaH \am yuMtany Ba waxTtanapga mrnnmb K;onagu.
MeTali rabuuii rasHuHr acocuii ynymuHum (80 — 97%) Tawwku ;1 K mnagw.
Y HedTb K,a3mb umkapwmuga axpanub umk™aguram 1a3 Tapknoéuga \am
6ynaan. Tabuunii Ba Hed)Tb ras3napu Tapkmbura staH C,H”, nponaH C,H”,
byTaH Ba 6ab3u 6up 6oiui<;a rasnap \am kupagn. HedpTb Tapkubnga
fa3 \onmparun cytok, Ba K arruk "TyinHraH yrnesogopognap oynaau.

Onununwn, 1856 nunga beptone 6UpPUHYM MapTa MeTaHHU Yrnepoj
cynb(])nug 6unaH BoAopoA Cynbua apanawiMacuHU K M3gupuaraH Muc
ycrunaH yTkasué \ocun kungu.

CS™ + 211,S + 8Cu -> CH™ + 4Cu,S

1897 innga 1200 °C ga TyrpugaH-Tyrpu yrnepoara Bogopog rabcup
3TTMPMG, METaH OnnW Wynu TOrTAgn.

C+2H,t:~ CI,

By peakuus HWKenb KaTanusaTopu UHrrupokuna 475 “C gpa onnbeéopun-
raHfa MeTaHHWHI YHYMU aHYarnHa opTUTU KeMHPOK,aHUK' 1aHn,

\o3npru Bakrga MeTaHHW oK opuaa KypcaTuaraH TyLlLMHraH K,anop
YyrNeBoAOPOANAPUHUHTONNHUT YCyNnapuaaH UCTLiraH 6upn 6unaH CMHTE3
K,MAN1L MYMKWH.

MeraH nabopatopusaga Harpuii anetawn CIIL,C()()Na karmk Harpiiii
iTinpokcun 6mnaH KM3gupuoé onnHagu:

CII,C()ONa ¢ NaOll-yCH, » Na*CO,

KN antoMuUHMK'Kapbug cyB 6unaH ysapo rai.cnp Tn upunlaHga \ocun

Oynagm:
N1,C, + 1211,0 -> 4711(0N), + 3CNA,

KelimHrn peakyumaa onuHram MeTaHHUHT To3anury afida rok,opu 6ynagw.
MeTaHHWU WYHWHIMEK, CYB rasu acocmja cuHTe3 Kunca \am 6ynaan:
N i
CO +3H,— ->CcH,+ H,0

By ycyn caHoat a\amuaTura ara. JIekuH, ogataa, Tabumnii raznapHuL’
EKN TOWKYMUPHW KOKCMabuaa Ba HepTHU KGaitTa uwinawga \ocmun byna-
OMraH rasnapfaru metaHnaH ongmiaHnnagn.

MeTaH cMHrapu MeTaHHUHI 10MOMOrapy Xam flabopatopmus Tapou-
npa Terw Wan opraHnk KUCNor*kHu mwk™opnap éunaH éupra k™Mmsm-
puUT opk*an onnHaan. bowkMava ycyn —Bropu, pcakuuscH, SbHU MOHOra-
noreHnn \ocunanapilt Hatpuii meTanm 6unaH Gupra KU3NUpUT Wyam
6vnaH oNnL MYMKUH:

cjlt.ATr£2» I's~-c¢,M. 0,11,- C,WN. + 2NaBr

®usnk xoccanapu. MetaH —pa}ircus, \ugcus ras, \aBogaH gespnu
2 MapTa eHlun, cypwa kam apuiAgu. 3TaH, nponaFi, 6ytaH Hopman
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llapoMTAa — rasnap, NeHTaugaH TO NeHTafekamraya — CyHK nuIoTp,
KEAMHTU TOMOMOrnapu aca K"artuk, mogganap. MponaH Ba 6yTaH 60cum
ocTmaaru temnepatypaga \am cyrwk”onga 6ynnwmnm MymkuH. Tyimurax
YrNeBOAOPO;UIAPHUHT HUCOMIL MONIEKYla Maccanapy opTmb 6opraH capu
ynapHuHr KaiiHam Ba cytok™aHuWw Tcmnepatypayapu \am opTanu.

Kumcenin xoccanapun. T\'MHraH yrneBogopoAnap yy4yH 3HI Xapak-
TEPAN peakuyust ypuH ONUT peakumacugup. Macanan. MeTaH CpPyrivK
TabCcuMpuga xnop 6unaH peakuusra kupunagn (Kyynm cpyrank Tabcupu-
fa noptnawun MyMKUH):

H
H- C- H+Cd- GaA->1n- C- N+ 11d

H (o]
X/IOPMCTaH CKU
MCTW  X0pUI

n 1
e —

| I
NM-c-10 o —,ﬁ—>|| -c-c+ Il
I — |
Cl Cl!
NMNX;OPMC TM CKM
MeTuneH xXnopwun

H 7

T 1~ |
Cl- C-Qlj+CI~ Cl Cl - C- Cl+Hcl

Cl Cl
rpuxsopmMeraH
ckn  XNO[K</)OpM
Cl Cl

| r - ' |
Cl- C-'N+c-c >c - C- ci Ml
F- G G !

Cl Cl

TCTpaxnopmeTan CKWU Yracpon
TcTpaxnopun (yracpon (1V) unopupg)

Nmanpa TylAnHTaH yrneBogopo;uBApPHUHT radorcHnap 6unaH pcakuymsacu
aH4ya Mypakkab6ynim. Xnop MoneKynacu epyrink sHeprusiCUHW HOTraHna
aToM/apra axproi™um;

:Cl :C1; :C1'+ “Cl :
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Bu'na XydgTnawmMaraH 3M1eKTPOHra ara Gynrau Xnop atoMu Xyja
aKTVB. Ynap MeTaH MoJieKyfacu 6unaH Tyk M uraHaa peakuus coaup 6ynme,
naTuxaga KUMEBMIA Xyaa akTUB 3PKUH METWUN pagukanu \ocun Gynaam;

H H
I C H + O ~ H(C- + H Cl

H H
MeTUN pafuKanu

MeTun pagnka TUHKU[Ir akTUBAUIM \aM Xy Tnammalanm 31eKTpoOHra
um aKaumaurn 6unaH TywyHTMpunagmn (hoinganaHmnmaraH B LUEHTNK).

XKy TnawmaraH sneKTPoOHra Ba WyUANT yuyn X,am UL K;uawwa-
ran BanenT/AMKKa 3ra Gynrau sappayanap spkuu pagukannap aeivnagu.

KO"opuga aiTunraHnapra kypa, Meta}! éunaH xiop ypracugaru pe-
aKUuMa 3pKWUH pagukannap mexaHusmu byinya 6opagn. MeTun pagmkwT
(CeKYHAHUWHT 6UP HeYya MUHT ynylwimngarnHa Maexyg 6ynaguraH) xiop-
HUHI BOLLK,a MONeKynacu 6unaH peakumsra KNpuwmob, atomnap ypracu-
Jarv 60ornapHu ysagu Ba Ky TnawMaraH 3/€KTPOHIN 3pPKWUH X/10p aToM-
NapuHn axpatmb ynkapagu.

MeTaH Ky&w Hypu TabCcupua xnopnaHca, peakuus noprtnaw 6unaH
60pn6, Bogopoa xnopug Ba Kymup \ocun éynaau:

CIL, + 2Ci,->4HCI + C

WHTpur kucnota Tabenpu. 0;ulunii wapomTaa KOHHEHTpAAWAH HUT-
paTt KucnoTa TyWuHraH yrnenogopo”bnap 6unaH peakuusira Kupuwmainau.
KOuopu remueparypaga yidieiuviopcvuiapim okcunnab y|nepog (11) ok-
cunra, \ar!()cunpr, anbgerng, KeroH va Kucsoranapra ainaHtupagu.

CywonlupunraH nmpai K»icnora 6u.uaH ryiimiiaii yiJienonoponnap
bupra KN>gupuniaHna yrnesofopo;igary Bogopos aToMnM HUTPAT KUCAO ra
K*onamrn (NC)YN) 6unaH anmallMHagn Ba HaTuKana KUTpobupukma \ocun
bynaan. By peakums HuTponall peakumsacu Aerdnnagn;

R- H+ HO- N0~ »R- No~+ [\.p
CH,+ HO-NO,  CH,NOy+ H
rekcaH HUTpoOrekcan

by peakuusiHu pyc onumu M.N. KoHoBanoB Kawd 3TraHu (1888
nn) cababnn KoHoBanoB peakLHSCH AeAnnagun.

HuTponat peakuymacu 6unaH 6up K aTopfa OKCMANaHULL peakumsacu
\am cogup 6ynagn. MacanaH, yrneBogopoanapHu HATpaT KucnoTa 6unax
HUTponawa KucnotTaHMHrraxmmHaH 40% HUTpoOnawW yyyH, KofraHu aca
OKCUANAHULW Y4yH cap 6ynagw.

MeTaH HUTpONaHraH4a YHUHT 4eapau \ammacu HUTpOMeTaHra aina-
Ham.

CH”™H- HO - NO, CH,- NO, + H,0
HUTpOMeTaM
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Cynbgat kucnota Tabeupm (Cynbgonaw peakuusicun). Ogauin luapo-
uTaa TylnHram yrinesogoponnap cynbar Kucnota émunam pcakumsara Ku-
puwmMainan, oK,0pn TemnepaTypaga aca Oy KucnoTa Tabcupua okcuana-
Hagn. AMMO, cynbdaT Kucnota osruma kusgupunranga LLikannap 6unav
peakumsara KUpUWnUG, ynapnuHr cynspobuprkmanapumm \ocun k™ mnagu;

R- H+ HOSOjOH R- SOpH + 11,0

Cynbonall peakuuacu ankaHNapumHr MOACKynacuga yuynamum yr-
nepoj aTomm 6ynca 0COH KeTagu.

Kucnopog Ba okcuanosunnap tascupu. Tylimmran yracu()aopo;uiapia
04AviA WaponTha Kucnopog ea Kyunu okcugnosuunap (KMmO,, K,Cr(),,
KACrOM Ba 6ol anap) Tabemp Kunmaingu. Oken”uondum monyvanap 100 —

160 °C pa Tabcup aTTMpwMAraMga, ankaH MOJCKyfnanapM nap4yavaHub,
opraHuk kKucnotanap \ocun 6ynagm. Kucnoranapnut monckynacunar
yrnepos aToMAapuHUHTE conu iiap4;uiaiiiaii yrncsogopo;! monckynacnnal un
yrnepoj atoMnapu coHupan LoMMo kam bynasu.

Wynn aiTuw Kepakku, Kyim monckynmp yrnc*son()po;1iap 1)k,o|)n
MoOneKynanu yrnesogopo;jgapra Kaparanga k,ul'tn oKcn;ui.ma;m lylAvn
ram yrfiesogopognap ~'asoga HoK;opu rcMmncpatypaga K| »nmpu manna ynap
eHn6, kapboHat aHrmgpug sa cys \ocun 6ynagm, macanaH;

CU, +2C02 = COj + 21170 ¢80 kX

MeTaH 6unaH kKucnopog apanawmMacu (1:2) \axxmMuin Hucbaiga éku
\aBo 6unaH apanawmacy (I : 10) noptnaw 6mnaH éHagn. TYWUHTaH yrnc-
BOAOpPOANApHMHT \aBO 6unaH 60WKa HUCOaTnapaarn apanawmacy \am
nopTnawmnm MyMKuH. LLIYHWHry4YyH MeTaH, 3TaH, NnponaH Ba 6yTaHnap-
HWHIM\aBo 6unaH apanawmacy xygaa xasnu. byngain aplikawma, 6abyan,
TOWKYMUP LIaxTanapuia, 3aBof K" 030HXOHanapumfa, ycraxonanapga a
Typap ol 6uHonapmpa \ocun 6ynmwn MyMKuH.

TylinHraH yrnesogopoanap \aBocuy xoljga, karruk; Kn uiii|)H'iran,'ia
(1000 °C paH tok,0pu) napyanaHagu:

1> 1000u:
cn, > C ¢ 210
Arap MeTtaH aH4ya tok,opu rcmneparypana (1.SOO '(’) um lanpu'k.i,
JerngporeHnaHagn, Hatuwxaga anetmnen \ocun 6ynagu.

pYo] & E— H-C =C-11 + 3llj
aLeTuneH

Nwnatunuwun. MeTaH caHoaTha BaTypMyLa kchi Kyjamna uiinia-
Tunaan. MeTaH éHraHga Kyn UCCUK/IMK ynuapraHauru cababnu (36 Q00
KX/M™), y ékunrm cucpatnga \am nwnatunagn. \osupru Ba’riia mcraH-
JaH Kyfa Kyn xomalwénap onuvHagv. MacanaH, MeTaHfaH, Maxcyc
K ypunmMaga, \aBoHM KaMpok,6epu6 1500° raya Ku3gumpunraHja BoAaopos
Ba yrnepof (6y apanawma kopakysa \onuga 6ynagun) ofnHagm:
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N, c4AH

\ocun KmauuraH 6y k" opakys aca aBTOMOKPUTKA Uwwnab YmK;apuil-
na Kummatéa\o xomanEgup. MeTaH, MeTaHO/, CUPKa KNCOTa, CUHTETUK
KayuyK, CUHTeTUK G6eH3MH Ba Xyna Kyn 6ouiK.a K,ummatba\o max;cynor-
nap onuuwa gactnabku xomawéanp. KOk opuga KypcarmnraH ma\cynor-
NapHW caHoaTfa cMHTe3 K™mmumwa ciiirrei-raa gebatanysum pasgaH (\axmuii
(monsp) Tapknbu 6up \axxm yrnepog (11) oKcup Ba UKKU \axXM BOAO-
poagaH moopat (CO + 2H?2)) doiiganaHunagn. CUHTE3 rasHu rasoreHepa-
ropnapsga MeTaHgaH OnuL MYMKWH.

CuHTe3-rasHM metaHfaH onuwga, ogarga, 800 — 900 “C pa cogmp
6ynaguraH Ba katagusatopnap (Ni, MgO éku AI*Qj) nwtmpokmpa 60-
paguraH MKKuW xapaéHgaH oiiganaHagu:

t, KaTanusatop

a)CH,+ Hp

t, KaTanusaTtop

6) CU, + CO, 2C0 + 2H

Nwnab unk,apuilga, KynuHYa, KKana peakuus 6up B K \ia y1 Kasunagu.

M&raHHUHT xnopaun \ocunanapu KatTa amanuii a\ammaTtra ara.

MacagaH, xnopmetaH CIM,C1—ra3, OCOH cylKTaHagu Ba Oyrna-
ruaradga xxyfga Ky mvk™yop Mccuk Wik totagn. LyHra Kypa, y COBUTKUY
nHTOOrNapuga ntnatunagun. Auxnopmcran CHACIj, tpuxnopmertan (\.no-
po(|))opm) CIMC1, Ba rcrpaxn(l)metan (ylnepog rcrpaxnopmug) CCIA
cyioigiiiKJiap 6ynHlN) ~A(HNyHYMnap cHarHaa uTnaTunagn.

*)Tun 6pomug Xxapp()\)4Kkga MUIKUKM Bak;rmnya oi pUK ccaMaiguran
\()natia keg rmpuw yyyH ntnatuarpgu.

i'0MojioinK KaTopHUWHT ypTa ab3onapu (C*—C,N) spuTyBUMnap Ba
MOTOp EHMATUNApPK cudatnga ntnatunagn. KOKopu mMonekynanm ankaH-
nap —ér kucnotanap, cuirreTuk érnap, CypkoB mMoiinapu Ba 60wk agap
nwnab ynkapuwaa vwnatunatin.

KOkopw Tjiiimiran yrnceogoponTtapHu — yrnepog aToMAapuHUHICOHN 20 --
25la 6ynraH napauHAapHy oKcuanaryu caHoatAa Katra a\ammarra ara. LUy
Ny, 6mnaH 3aHXUpUHK! ir y:}yHaMM Typanya 6y NTH CUHTELK ér KuatoTanapm
O0NWHagn, ynapgaH COBYH, Typau Xua oBuMM] BOCMTanapu, CypKoB
maTtepuaniapu, nak Ba amaanap vwnab ynkapuwga hongagaHnnagn.

CytoKyrneesogopoanapaaH énunru cudatuga doiganaHuna>'1im (ynap
6eH3H Ba KEPOCWH TapKubura Kupagmn). AnkaHnapgaH oplaHuk cuHTesga
Kyn oligayaHnnagu.

13.2. UmknoankaHnap

OuuK, 3aHXNPAN TYAUHraH yrnesogopoanap 6unaH 6upra énuk, (LUK-
NN K) 3aHXWUPAN TYRUHTaH yrneBogopoanap \amMm MaBXya. Ynap 6up Heua
XWUN HoMAnap 6unaH o pT UNagu; anuuuKInK 6upukManap, LMKnoaykaH-
nap, uuknonapauHnap, HahTeHnap, UMK 4aHnap, NoMMCTUAeHNap.
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ANMUHKAMK 6UprKManap — Monekynacu 6utta .\ank,agaH mbopar
6ynca — MoHOUMKAWK, UKKUTafan nbopar 6ynca — 6UUUKANK, YYTanaH —
TPUKMKAWK Ba WYy TapTubaa, Kyn \ank;agaH moopat 6ynca, nonmMuUHKIUK
6rpnkm~Wwap ge6 ataw u.

MoHouMKNMK Bupukmanap MeTunaeH rpynnacugaH nbopar yrneso-
LOPOANAPHUMT UMK \oCKA K Mnnwngam BYXXyAra Kenub, ynapuuHrrap-
Knou ra Tyrpu kenagu. by xun 6upukmanap \ank,a tapkméugaru
MeTu/en rpynnacuHUHrconnra K,apab bup sak™rnap TpUMeTuCH, TeTpame-
Tunew, nemtameTusneH ea \okaso feb atanraH agu.

\o3mpru Bak'raa aca XKeHeBa HOMeHKatypacy 6yl'mya aiaiii KyMpOK,
K"abyn K"unuHraH. by HoMeHKnaTypara Kypa, MOHOUMKN'WK 6UpukM™niap-
HW aTaiij YY4YH TErnwnm napapuH yrnesofopoSNapHUHT HOMMK ongura
L,MUKno"cysn Kyujne aituna;m. MacuinaH: LMKAonponaH, nuiobyraH,
uMkKnonemTaH Ba \okaso.

an HXC-CHN HJC-CHj N\C-CH-CWU,

H,C---- cn, H,C-Cl11n 11.C CI, mwc CL
Cllj CllI3
uMKnonponaH  LMKNOGyTaH LUK/OMNEeHTaH MC ;N KA()NCHTaH

(TpumeTuneH) (TeTpameTuseH) (MeHTamMeTusieH)

TabuaTga ydpawn. LlmknoankaHnap, acocaH, 6ab3n 6up HedTnap
Tapkmbuga 6ynagn. LlMkno M wKaHAapPHUHT MKKUHYM HOMWU — HadTeHnap
\am WwyHaaH Kenmo umKK.aH. beT BaonTy ab:30iu LpK.4o ulkaHiap GUupuHUm
MapTa He(TaaH axpaTub onmHraH Ba MockEsa fOpuAGyHYHUHUHT NpPo-,
(heccopn B.B. MapKOBHWKOB TOMOHMAAH ypPraHwuraH.

ANpuM UMKNOCHMKaHNap, TepneHnap Ba kamgopanap Kynyuamk ycum-
NUKNAPHUHT TYNTOXMWbaprnapugax, 6aprnapujaH, meesanapugaH, ungns-
napmpaH Ba 60TK,a KMCMNapugaH axparub onvMHaflaH ocon y4vyByaH
MoA/KnKh — :)pup molinapn rapkuébuga 6ynagm (N-NnMMOMHUHT \ocunacu
OynraH UMKAorekcaH K,aTOpUHWHI1TylinHMal an yinemonopo;uniapun tep-
neHnap Ae6, TepneHNapHUHT KUCNopoaamn \ocunanapy )ca kamdgopanap
neb atanagn).

3dup moinapym KynuManK BUPUKMILBAPHUHE, aliHuuca |y3u;nnmMm
yXuwall 6uprukKkManapHuHrapanawmacuaaH néopar. by apiuiaiiiMiuiapHHiir
Tapkmbu 6up xun 6ynmacgaH, 6ankum yCMMAUK ycaguraH oiira, yTta
XKOMHUHT 06-\aBO WwapouTura Ba 6oTuanapra 6opauk;. XXaHybuii Mamna-
Katnap: ®paHuusa, Wtanua, BONk,0H ApuM oponugarn mMamnakartnap,
Typkusi Ba \oKa3o mMamnakaTnapga ahmp MOAKN ONLWN CAHOATHUHI acoCuil
TapMor'n \mcobnafiaam. TOXUKUCTOHAA MaxCyc XyxXaumknap TaTKu/
KWAuHraH 6ynun6, ynap aup moinapu 6epaguraH yCcuMAWK.mapnu yctu-
pvuw 6unaH wyrynnaHagu. dup MonapuHMN yCUMANKLAN aXpaTtné onuT
ycynnapugaH 6mpun cuk,mbonuwanp. MacavaH, Cuumunmnaga IMMOH, anesbeuH
Ba GOLLK aNapHWHT NycTaorungaH aup Moinapu kMn6waam cuk,ub onnHagw.
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3mp Moinapn axpaTné ONUWNUHT UKKUHYWN yeynn —CyB By T 6u-
naw \aliganignp. MacanaH, bonrapuuna 6up nnga 6y ycyn 6unaH 500 kr
ryn MO axparu6 onuHaaun (2000 naH TopTn6 3000 Kr [ynToxKmbapraaH
1Kr raya ryn moim axpatub onuHagm).

Mab3y achup Moiinapn Typau xun aputysumnnap (xnopodgopm, agup,
cnupr, nurpounn) épgamuia YCUMINKLAH SKCTpakuma kuanb \am axpa-
Tn6 onuHagu.

ONHHUWH. UHKHoanKahuiap nabopaTtopuaac: o'iii .iirai i\ ncx-)aop<>anap-
HUHrgulanoreaim \ocunamapura aktms MeiarLiai)Tai>c"ip 3'.Tupn6 onmHaaN.

H,C +VIg->H,C | +M<]Br,
m\ m\'
CH~-Br CHj
1,3-gnbpomnponaH uMK~NtonponaH

Mapacdumnnapuy MeTaHbl KaTanusanopaapu NWTUPoOKUAA TYHpUaan-
TYrpu UMKAnaW y;aMm MymMKuW. MacanaH: nnaTwHa KaTanusaTopauruga
UMKNOMeNTaH y oCcvTanapu LU OfLLaLLILL:

CH CH H,C - CH”
Pt CH - CH, + H,
HX -C-CH 2-CH CH, >H,C-C-C11
cun, CH,

Ll TcroankannapHu nchT<)aH a>kpaTunb onmw \am MymKun.

®dusmk xoccanmpH. LiMkno;uikaHnap Kyn xxun\atgaH anmgaTuk yric-
Bogopognapra yxwanan. LLIMKAMK GUPUKMILKPMAULLI- LMKAOMOHAMIava
O6ynraH BaKMANapMHUHE GU3NK xocciuiapn 13.2- afsLiuia KeNTUPUAraH.

13.2->kafsan

LUunknoankaHnap

Homun dopmynacu CyloKnaHuw K.anHaw
TemnepaTypacu TemnepaTtypacu

LimknonponaH -127,6 -32,8
MeTunnumnknonponaH — +4,5
LinknobyTaH -90,2 + 12,6
MeTnnumknobyTaH C,H,,, — 36,3
LinknoneHTaH QH,., -93,2 49,3
MeTun umKnoneHTaH -142.,5 71,3
LimknorekcaH +6,54 80,7
MeTun umknorekcaH -126,4 100,8
LUuknorenTtaH -8,1 118,5
LinknookTaH + 14,8 150,7
LinknoHoHaH +10,8 178,4
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XagBa/inaH KypuHWG TypubauKu, KYAM UMONAaH HOKMOpU UUKNT
VITaH capw, LMKAWK YrAeBOA0POAIapHUMT K;aiiHalWw TemnepaTypacu, yH-

NaH TalKapwu, LMKLaarn yrnepog aTOMAapUHWHT COHM KMaHYanmMK Kyn lap-

bynca, by goumwuinnap Kuinmatu \am tok,opu 6ynagu. LimknoankaHnap mp,

cyBfa amanga apumaigm. n6-
YMyMaH, LMKAUK BMpUKMa napHUHI KaiiHal TemnepaTypacy Ba 3u4-

ITU ynapra Tyrpy KenyBuum anuatvk YrieBo4opoanapHUHT K aiiHaLy ha-

Temnepatypacu \amga suunurngaH ouopu 6ynagu. na-
Kumésnii xoccanapu. LiuknonapauHnap KUMEBUIA xoccanapm xu\a- wn

TUAaH T>"MHraH napaguvH yineEwogopognapra yxwatl 6yamim Kepak, YyHKu
uuknaHnap \am TyiuHrax 6orra ara 6ynu6, napaduH yrnesogopoanapgaH
Tapknbu thakar 2 Ta BOLOPOA aTOMU KaMauru 6unaH apk k™ nagw.
[Jap\akukaTt, uuknoneHTaH4aH TOPTUMOTO HOK,0pM romMonoriaprava
6ynraH uuknonapaUHNapHUHT KUMEBUI Xoccacu T>"MHraH napafuH-

NapHUHT KUMEBMIA Xoccacura yxwanan. LyHu \am aiTuw Kepakku, LLp
6yHpan yxwalwnuk LMKnonponaH Ba LuMknobyTaHiapra Termwnm amac. aH
By MKKK 6ownaHpny romMonor y3 KWMEBNIA Xxoccanapy Xu\atugaH TynmnH- pu
maraH yrieBo4opo/iapHu acnatagu.

1. FanoreHnap Tabcupu. LiMKNONeHTaH BayHAaH HOKOpW LUKanapra Qa
raforeH TabCcup aTTUPMACA, LMK ounnMacgaH, 6anku uukngarm Bogopos 0)
aToMu ranovara anvallimHaau;

HC - cH,. HAC - CcHA

‘CH, +Cl, 'CHCl + Ha
HAC - CHM

KaTTa unmknam 6upukmanap y4yH ypuH ONuULL peakumsacyu xapaktep-
nn. by xmn)atgaH ynap napaduHnapra yxwanan. MacanaH, UMKnorekcaH
Xnop 6unaH Kyngarnya peakymsra Knpuiagn: bl

C.H,+C1, C.H,C1 +Ha
LIMK/OreKcaH MOMOX/OPLMKIOreKcaH

2. Bupukuw pearowsicn. LinknoankaHnapga \am Xyaam TyAWHIaH yrne-
BOJoOpoAfapaa bynraHuaek \ammMa 6ornap TyiMnHraH, NekKuH ynap 6upmknLu
peakumscura KUpuWnL Xycycusty 6unaH TyinHraH yrneBogopoanapaaH hapk
K" agu. by xankanarv yriepog atomaapy >~cHgarvn 60rHuHrysnanwm bunad
TYyWwyHTUpunagn. Hatwxaga BofOpog aTtomMy Ba OOLIKa 31eMEHTapHWU
OUPUKTUPULLIM MYMKUH BynraH 6ornap \ocun 6ynagn. Knumk uuknam 6upuk-
manap, ynapHWHrKaTra LMKAm aHaioraapura HucbataH GMpuKuLL peatogusacura
OCOH Kupuwagmn. MacanaH, rugporeHnawl (BoLopoa 6UPUKTMPKLL) peakLuscu
TYPAW UMKNnoankaHnapga Typvya temnepatypajga 6opaau;

CH, 50- 70°C, Pt
/\ +H CH3-CH,-CH,
H,c —CH nponaH
LMKaonponax
13- Kume 193
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cn,

CH, 350“C, Pt
+H CH-CH,-CH,-CH,- CH,
H,C CH neHTaH
UMKNONeHTaH
3. lanoreHng KucnoTanapuuHr tabeupmn. By Kuc;loT<xiap \am riwoung-

nap Kabu Tabcup 3TagM, AbMK LMKIOMPONaH Ba LMKI0OYyTaH KaTtopnapw,
aiHMKca noampa Kucnota Ba 6pomMua KucnoTanap Tabcupuga o4unnuno,
rafnoreHoBOAOPOAHN GUPUKTUPUG onaau:

CH™ + HBr» CH3 - CH"- CH,Br
CH.

WyHn \am aiiTMw kepakku, By peakuus uumknobyTtaH 6unaH aH4a
K,MiAvH KeTagu. HOK,0pu unknam 6upukmanap 6y kmcnotanapHm 6mMpuk-
TMpNG onmMaigu.

4. OkcuanoBuunnap Tabcupu. Monekynacuga LmknonponaH \ank™acu
GupuKManap oKcuanaHuw xoccanapu xu\athaH aTuneH GupukmanapugaH
KecKmm dapkk nagu. YyHOHUM, HeMTpas Ba ULWKPPUIA MYXPTAa LIMK/I0MponaH
Ba YHWHT rOMOJIOr/1apy XOHa TeMmepaTypacuia nepMaHraHat Tabcupuaa canrmHa
oKcuanaHaau, xonoc. K*oraH 6olwka LuknonapaguHnap byHain wapoutaa
oKcuanaHMaian. Y naptyiinHraH yrne[togopon;.ap CUHTPU (hakLly aH4a HoKppu
TCMHcpa'iypiuia Ha Kyunu OKCuf; DBUMIAP NrLcnpu; AarmHaokemanana;w. LyHu
Tai>KWUiaiii kipypKH, 6yHAal nuu-tonrga napaguH yrneliogolX)n;lapHuHrC —
C 60rm yuynnmnb, MOACKyIWLWPK napyanaHnb KeTagu, UMKAMK Bupukmanap
)ca uKkM ac(x:nmM Kuexyranap \ocun Kunaw; Ty 6unaH 6upla, UKUKIUK
6upmnkMa Mofiekynacuia Heuta yrnepog atomu 6op 6ynca, \ocun 6ynraH
Kiicnoraga \am LlwyH4Ya yrnepog atomu 6ynagu. MacanaH, LMKNOMeHTaH
OKcuanaHraHga rnytap kucnota \ocun 6ynagu:

HX-CH. CH, - COOH

H,C: +50  H,C( +up
HAC - CHA CH”- COOH
[nyTap Kucnora

5. HuTponaw. bew ab30nM Ba yHAAH OPTUMKab30aM LUKANap napa-
thunH yrnesogopoanap kabu HutponaHagn (M., KoHoBanoB peakumscu).

6. FOkopy Temnepartypa Tabcupu. LiuknonponaH rK,0pn TemnepaTy-
pafa Y3MHUHT U30Mepn — 3TUMEH YINeBogopoAlapura aiinaHagu:

CH,
H,C —”~CH”™-"CH,-CH =cH®

Wwnatuanwm. LinknoankaHnapgaH LUKIOrekcaH, MeTUALUKNOTEeK-
caH Ba 6owka 6ab3n 6upnapu amanuin a\amusaTra sra. HegpTHu apomat-
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mm xmpricuunga 6y apomatuk 6MpMKMeajiap apomaTuk yriesonoponnap-
la —Ocu ton, ToNyon ma 6oLK,a Mogganapra anamManu. Ynapnau 6yék™uap,
nopunap va \.k. nap onuwna kemr dhoiinanaHunagun. LimknonponaH Tn6-
()ucina HapKo3 y4yid nwatmnanu.

11,uknorekcaH \ocuiacu LUKNOreKCaHo, KynpokK,, 3puTyBum cuda-
Tna uwnatunann. LIMKNorekcaHoNHW HATPAT K1cnoTta épnammna OKCun-
naT HaTuXacuna ONIMHIaH uUuKiorekcarton agunui KUCcloTo Troanamun
toflanap — KanpoH Ba HeifioH onuwaa uwnaTuianm.

13.3. TylhvHMmaraH yrnesogopoanap,
YMYMUIA Xoccanapu

Monekynanapuga 6mp-6mMpn 6LULLIH Kyw60ob KM yynamum 6TnaHmwnap
6unan 6ornamram yrnepog aTomnapu 6op yrnesogopobnap Tynuumarad
YrNeBoAopoAnap Aennnogn. Y napHUHT MofieKynanapuia Bonopos atomnapu
conu TyWWHTaH yrnesogopoanapgarura KaparaHga kam éynanu.

TylnHMaraH yrnesofopognaprapkubunnalv Bofokon aTOMUHUT COHMIa
K16 17pnmn kgTopnapra (MacanaH, 3TUAeH K riopy, aHCrWTH K riopu iti \okaro)
6ynuMHLAM Ba ynap Kyingaryn ymymuia clropmyna bunan v<IdbTtanu,

-2H -2H
C H'2n+2 C,N,y- > CN 2n-2
TyANHraH TyUMHMaraH yrnesogopognap
yrneBogopos
13.3->kanB(11
T~ nHmaraH yrnesogopoanap
MogaanapHUHI XapakTepucTukacu
Yrnceogo-
poanap Ymymuii HamosHgacu EK)rnap coHun
(1ropmynacu
3TuneH Durra k™ wbor
uaropu - /
c=C
[/ n
nvnex
[OHem MkKkura
yrneeofo- K hj6 of
poanap
KaTopn
n H H
ByT/NLUMeH
AueTuneH H-C=C-H BuTtTa ymoor
uatopu aueTunieH
195
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Tapkunbu yMymMuid popmynara Tyrpu Kena™ywaH (4urotonapa-
huHnapgarn Kabu) TyimHmaraH yMcBOAOpPOAap 3TU;EH KaTopu yrne-
BOAOpOANapura KMpagu, yNapHUHT 3HT 044U HamoaHgacw atuneH CH_,
amp. Tapkuou yMymuii popmyna 6unaH noganaHaguraH yrne-
BOLOPOAIap aueTuaeH waTopu Yrnesofopogiapmura MaHcyoamp, YyHKu
YNapHWUHT 3HT 0aAniA Bakunu auetuned C,H, aup. [veHyrnesofopoanap-
HUHT ymymuii hopmynacu \am \yaau wyHgain. by 6upukmanapHuUHI
\aMMacu yuyH Kyl Ba yy 6ornap maexyg (13.3-xagsan).

3TuneH xnop 6unaH 6UPNKNG CyOK,ErCMMOH MoALa — 3TUNEH XJ10-
pna (notuHua gaz olefiant —ércumoH ra3 gemakgup) \ocun
K'vnagn. LLYyHUHTYUyH 3TuieH k“atopu yrneBoAopoafiapHu oneguHnap
fe6 \am aTawagn.

OnepuHNAPHUHT n3oMepusicu Ba HomeHknatypacu. OnePuUHNAPHUHT
n3oMepuAcH (3aHXUPHUHITAPMOK/laHMaraHIurm ékn TapMoK” aHraH un-
rv) 3aHxupgaru Kyw 6op”onatura, atomnap ékum atom rpynnanapuHuHm
(hasoga KaHgal XolnawraHnaurura (ctepeonsomepusra) 60pamkaup.

TyluHMaraH yrnesogopoanapHNHICTEPEON30MEPUACH UKKU XWA: LUC-
X,aMfa TpaHc- nsomepua 6ynagn. OneuHNapHUHT LUC-U3oMepnapuaa
aTomnap éku atom rpynnanapu Monekynagaru Kyw6OrHUHr 6up ToMo-
HUAa, TpaHc-n3oMepnapuia aca UKKM TOMOHMAA XolnawraH 6ynaan:

/CH, H,C\

H 7 7 CH.

/r-uomcp omep

OnenHNAPHUHT BUP XWUN CTCPEOU IOMCPU O K,0pn TeMnepaTypasa
MKKUHYN XA N30Mepra anaHuwym MyMKuH. TemnepaTypa toK,0pu 6ynraH-
Ja Monekynagaru uyw 60rHuHr (n-6or) sHeprusicu 3andnawagn. Yrne-
BOAOPOA MOJeKyacuga yrnepog atToMmaapuHUHT COHU OpTuWKM 6unaH nso-
Mepfap coHun \am opTa 6opagm.

OnetuHnap paunmoHan HoOMeHKNaTypara MyBo(M KaTan raHja ynapra
MOC KenaguraH TyWWHraH yrneesofopognap HoMmugaru ,,aH“ uywmmya
LANeH" Kylwmmyara anmawtupmunagm. MacanaH:

CH, MeTaH CH, METW/EH
aTaH C"H, 3TUJEH
nponax nponuieH

C.H. 6yraH C.H, 6yTuneH

C.H. neHTaH C,H,,, aMuneH

Bab3n onetmnHNapHW paLMoHan HOMeHKNaTtypara Myeoduk;atawaa,
ynap sTuneHgaru 6utta éku 6Mp Heya BOLOPOL aTOMAAPUHUHT BoLIKa
aToM éKKW pagukannapra anMallMHuIWKAaH \ocun 6ynraH 6uprukma aeé
Kapanagn. MacanaH, 6ytuneHin CH, —CH, —CH = CH23tunatuneH,
amMmuneHHn CH, —CH”» —CH”» — CH = CH, nponunaTtuieH ge6 araw
MYMKWH.
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(Ojic()mump xiuii<;apo Ho.Me HIONaTypara MyBOPMK TYWUHIaH Yrneso-
noponnap cutapwu atananu, gak,aT ,aH“ K WKMMYa ypHUra ,,eH" nlna-
Wwnanu. ““aHxupgaru Kywo60pypHUHN KypcaTull yuyH yriepog atomaapu
pakamnap 6unam nomepnaHaguM. Homepnaw 3aHXWUPHUHT Ky: 60rak™mH
pon aToMNapUMUHT 3HT Y3YH 3aHXWUpU MoMepnaHaaun. byHaa HoMepnall
BMXUPHUHTTApPMOK/IaHTaH yynra AKMH K;ucMugaH ékm k™ woborra K,ai-
cn 6up ypuHbocap fAKUH TypraH 6ynca, Wy yyngaH 6ownaHagm.

byiinga 6ab3n oneuHIAPHUHT Xank™apo \amja pauuoHan HOMEH-
Katypara MyBo(uK aTanuwmn KypcaTuaraH:

¢ =CH, 3TeH, 3TU/eH
CHj = CH —CHj nponeH, MeTunaTuneH, honunex
= CH —CH, —CH, 1-6yTeH, aTunaTtueH, byn'nneH
CHj —CH = CH —CH, 2-6yTeH, CUMMETPUK ANMETUNITUSIEH
nceBaodyTUNEH
CH = C —CH, 2-MeTUNHPOMNEH, HOCUMMETPUK AN-
METWUN3TUEH, N300YTUMEH
- CH,

OnetMHNAPHUHT HOMUHWK é3nwAaa j<ji 60réHnaar u yrnepogHuHr
HOMEPWMHM KypcaTyBYM paK;aMHW ,,eH" b;ylUMMYagam KelunH EKn ONaunH,
EXy[ 3aHXuUpgarv yrnepoanapHuUHr ymyMuin COHUHN MoLanoByun cysgaH
ONANH KYWNL MYMKWH.

TylivHMaraH yrneBogopognap TyiimHmaraH pagukannap \ocun K,unagu.
Ynap, KynuHu4a, Tapuxuii Hom 6unaH atanagn. MacanaH, aTuneHgaH \ocun
6ynagurad pagukan CH, = CH —BuHun; nponuneHgad \ocun éynaguraH
pagnkan CH2= CH —CH, —onnw gelinnagn.

Onuuuw ycynnapu. OneuHnapTabunin Ba ynoBum ras, He(hTb X,amaa
HedrHn K6aima niiuiaiu BaKjwia unkaguraH rastapkubuga éynagu. AliHukca,
KaHaga HedTn Tapkubuga oieHNAPHUHT MUKLOPU Kyn.

Onctuunap, acocaum, Kynngaru ycynnap 6Hnam onmHagu:

/. OnethMHNAPHWHT H;yiAn NIONCKYNAP TOMOOTNapu Heth THU KpeKMHraLw
>KapaéHuga y;oceln 6ynw)v. LLyHWHrgeK, ynapHu €roy na TOWKYMUPHU
K'ypyk \aiiganraHga yvk,agniad laznapuu 6ocvum octmga \agaw 6unaH
\am onnw MymKuH. JiMmo, 6yHpain ycynnap 6unam onc(|)uHnap onmw
TEXHUKA X TUEXNApUHU KN)MAMpa oniMangu. Illy cababnu, onchuunap
TexHukaga T)lluHran yrneeogopo;Llap|lm rokopu Temncpatypaga (300 —
600 °C) kaTanmsaTop nwTu|)okuga gerngporeHnabd onnHagm.

MacanaH;
»CH - CH=CH - CH,+ H.
Cr,0,
CH,-CH,-CH,-CH, —_
300 “‘C
U CH2=CH-CH ,-CH ,+ H,
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2. Ca/toaTaa o.lepyH.wp TylinHran cnupT.top()aH gervapaT. oW ycwin
6iuany;aM cMHTe3 h ujuaadu. MaciLiau, 3STW' CNMPTHU aNlOMUHUIA OKCUJ,
KataMm3aTo p.mruga ea cynbgart kucnorta nwtmpokuna 160 — 180 °C Tem-
nepaTtypaga gerungparnab atuneH onuHagn. CnuptnapiaH CyBHUHT axpa-
QMWW cnupTnapHuHrtabuaTura 60pank bynmo, yunamum cumpTaap OCOH-
NUK BunaH gerngpatnaHagn. CnuptnapgaH CyBHUHT aXp bIULWIK, KYUUHYA
3aiiues kougacura byincyHa mn. By K ougara Kypa, CyB rmapokcua dynnacm
\ampa sogopoggaH \ocun 6ynagun; BoLOPOL aTOMU KaM TMAporeHnaHraH
yrnepoggaH axpanagu:

CH,
Kucnorta |
CH,- CHOH - CH - CH, CHz- CH=C- CH, + H,0

CH,

NabopaTopus wapontuga Xam oneduHnap Wy ycyn 6UnaH CUHTE3
K,WINHa; 11
CAHIOH — CUA = CUM + HAO

3. OnetyHNapHU ONWLW yCyNnapuHUHInabopaTopuaga KeHr KyinaHusia-
OWTaHU cMpKa Kucnota aupnapuHu nuponus kK.unnwaup (400 — 500 °C):

C.H,. - 00C- CH,->C_H, + CHACOOH

®u3nk xoccanapu. OneuHNapHUHT gactnabkm yd sakmnm (C* raua)
ras, C. paH raya cyrok™unk, C|™ gaH rok"opucu aca KaTTuk, \onatga
bynagn. YnapHuH!’ conmwtupma ormpanru, K aiiHaT TemmepaTypacu Te-
rMTAn Tyhumnlan yracuoAopoanapnuHr coAuWITUPMa OrupanrngaH
tok™opunup. ()nc(l)mnnapHUHITapMoK M aHMaraH 3aHXunpnu upukManapu
rapMOKiaHiaiiHi a Huc6araH tok“opu TemmepaTypaga KaiHaingu. Y napHuHT
nsomcpnapuiaH HUcC-nsomcpnapy TpaHc-nomMmcpnapura KaparaHga rok,opu
TCMiiepaTypivia K.aliHaingn. OnecmHnap cyeaa Kam apuiign, 6ab3m ormp me-
Tannap Ty3fapHUHT 3puTManapu 6unaH Kommnaekc 6mpmkmanap \ocun Knagu.
Bab3n oneMHNApHUHT (U3MK Xoccanapu 13.4-xansanga 6epuarax.

Kumésnii xoccanapu. OnepuHnap Monekynacuga Kyw 6or 6opnuru
YUYyH ynap TyiunHraH yrnesogopognapra HucbataH KUMEBWIA peakuuara
OCOH Kupuwagn. Mabnymku, Kywb6or 6unaH 6upunkkaH yrinepog atomna-
pu a-6or (C —C) \ampa n-6or opkanu (C = C) 6bupukkaH, a-6or n-
6orra Huc6artaH mycta\kam. LLly caba6nu, n-60r ocoH y3unaau Ba Tes-
nvKaa 6olla atom \amga aToM rpynnanapuHun 6MpuKTUpaan, HaTuxaga
yrnepognap TyiunHn6 n-6or a-6orra arinaHagu.

[emak, 6upuknil peakumsacu oneduHnapra xoc peakumus \mcobna-
Hagu. YHAaH Tawk™apu, oneuHiap anmalimHuL Ba 6OLIK,a peakuuanapra
\aM KMpUwuwm MyMKUH.

1. Bupukunw peakuunanapu. 1. BogopogHu 6UpUKTUpULW — FTUAPOTreH-
NaHuW peakumsacu oneduHnapfaH TylWHraH yrnesogopognap onuwra
UM KOH 6epaaw.

bn+1

CH,=CH,+ H ,-"CH ,-CH,
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Bab3n oneuHNapHUHI (PM3NK Xoccanapu

13.4->kafpa.l

Homu dopmynacu Cytok/iaHunin KaiHaw
TemnepaTy-  TemnepaTy-
pacu, ‘C pacu. °C
"3TuneH CHj - CHj - 169.2 - 103.8
Mponunen CH, - CH - CHj - 1852 -47,7
1-ByTeH CHj =CH - CjH, - 185.3 6,3
CH, CH,
Linc —2-6yTeH \ /
Cc=cC - 1389 +3,5
/ \
H H
CH, H
TpaHc-2- \C =C/ — 105,9 + 0,9
6yTen / \
H CH,
N306yTunen CHj=C-CHj -140,8 - 6,9
1
CHs
JMeHTeH CH2=CH-CHj-CHj-CH, - 165,2 + 30,1
2. FanoreHnapHu 6upukTupuwmn. OneuHNap ranoreHNapHU OCOH

6upukTUpann. PeakUMAHUHTTE3NIUTU TaNoreHbIMHT Typu ra Ba ofle(nH-
HuHITYUnnnmmra 60rnuk,:

CHj=CHj+ B" CHABr-CU"Br

cl®iop (Jnc(L)uHnap 6unaH xyga T¢  6abyan WUTNMKWKNG 6UpnKagn.
Mog 60111Ka ran()1Cl1napra HucbaTan ().\McranMk 6unan 6upukagun. Muo-
rcnnapntn (Onc()unnaflra6upuknTt akrunnurunu kyllvgal nua H()OA;uiaiii

MYMKWMW;
F>Cl>Br>]J

K™w 6or6unan 6ornat an yrnepog aromnapuga ypuHbocapnap comu
opTn6 6opraH capu ynapra iiuioreimniir 6upuKNTU oconnawa 6opasu.

3. FanoreHug kucnotanapum 6upuktupuwmn. OneuHnap (YAKrcHUL
KucnoTanapHu 6upukTupagn, 6yHaa TYAVHMLW YrNCBOLOPO;WAPHMHT rano-
reHnapu \ocun 6ynagn. OneduHnapra Woaug KMcnoTa 0COH, X10pua Kuc-
NoTa aca KNANHPOK,6upnkagn:

CH, = CH2+ HJ

OneduHnapra dTopua Kucnota 6upukTupunrawa \ocun éynraH
6uprkma gap\on nonumepnaHnb konagu. CUMMeTpuk 6ynmaraH ofeuH-
napra ranoreHBofopPOAHVHT 6upukuwn B. B. MapKOBHMKOB Kpuaacura
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byiicyblann. By K“ounara Kypa, ra.loreHuj Kuc.tota (ymymon, Bogopog. T
Modda.iop) TyCwHmaraH 6upukma.top C)iuan peakumara Kupuiiramga Bogo-
POA 3HT Kyn rugporeHAaHraH (Kyn BOAOPOL aToOM/opu 6W.IOH GOHAaHraH)
yr.lepog aTomura 6upmkagm. Maca™JaH, NponuaeHra Moang KucnoTa Tabeup
a'rrmpunraHga Kucnortagarn BOLOPOL NPOMUAEHHUWUT YeTKU Yriepof
aToM ura, o4 aca ypTagarn atom mra 6upukagn:

CH,=CH - CH,+ Hl ->CH,- CHJ- CH,

4. CyBHU 6UpUKTUPUG onuwn. OnedmHNapra Typam Xun Katanmsa-
Topnap (cynbat kucnota, pocdat KucioTa, pyx x;opug Ba \okaso)
NITUpPOKKUaa cyB bupukTupunraHga cnupt \ocun 6ynagn. CyBHUHT 61-
puknwmn MapKoBHUKOB K*ougacura 6yiicymaau:

(CH3"C = CH* + HOH  (CH,)pOH) - CH

OneduHnapra cys cynbdar KMUCA0Ta UWTUPOKUAA BUPUKTUPUITAH-
Aa, aBBano ankuncynbgat Kucnota \ocun bynaan. MacanaH:

CHA = CHM + HOSO3H CH, - CH, - OSOH
aTuncyne{[at Kucnota

ANKUNCynb(aT KACN0Ta rmaponusra yupatuaraHga cnupt \ocun 6ynaw.

1. Okcuananmw peakuusinapu. OnepuHnap TyiiMMraH yrieBo4opos;
napra HucbataH OCOH OKCuAnaHagu. Ynap Typau Xua OKCuAnosuyunap
\aTro \aBo Kucnopoan Tabcmpuaa \am okcu;uiaHa 6¢p;wn. ANKeHNapPHUHT
oKcupgnamTnu, acocaH, TyimMmmadtaH 6or (kyw 6or) \ncobura 6opagm.

I Onc(1>uHnapra Kanuin ncpManramatHun! cyiuiai n éku nwk™opgart
m)puTMacy, \an o conyk L Tabcup e>rrupunianga \am ynapHuHr Kyw 6oru
y3unrium na 03of 6ynraH nkkmuta luuicmJUiKKa nkkuTta rugpokeun gynna
OUPUKN MM naTmKacmaa NKK1 atomnm cnmprnap (ravkonnap) \ocun 6ynagw.

CH,=CH2+0 +H,0 CH,-CH.

OH OH

by peakuuaHun E. E. BarHep ypraHraHu yyyH BarHep peakuHscu
aevivnagu.

2. OneuHnap KaTtTuk, LWapomMTaa OKCUANaHraHga, SbHu ynapra Kyy
nn okcmanosumnap (Kanuin 6uxpomar, XpomaTt KUC0Ta, HATPaT KucnoTa
CrO, kabunap) Tabcup aTTMpPUAraHga ynapHuUHr Kyw 6oru gap\on ysu-
nagun Ba KeToH \ampa kucnotanap \ocun 6ynagu. Macana:

0
CH,-C =CH-CH, CH,-C =0 +CHs- C»
N
OH
CH3 CH

ByHpaali peakumsanapgaH one@UHAAPHUHTTY3UANWNHN aHUK/lawga
tholiganaHunagu.
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3 OncuHNap KymyT Ty3n KaTanusatopnumruaa \aBo KuCnoponu
TbCUPUAA OKCUA,1AHNG OpPraHuK okcu;nap \ocun K;unagu.

2CH,=CH, +0, — >2CH, -CW1,
- - y |/
0
1. Monumepnannw peakuyusinapu. OneMHNAPHUHT MONCKYNanapu
y;japo 6upukn6 tok“opu monekynsap MOUia — nonumep \ocun k™ mnmwm
MYMKVH.
OneuHnap uccubywk, cpyriuk, ynotpal)uva(l)ta, pcnrrcm Ha pa-

AVALMOH Hypnap, nepokcua mo;wanap \amaa a  Ha gHaroOupukmanap
€KV KaTanusaTopfapTabcupuga nonvmepnanazu.

13.4. 2TuneH xoccanapu va HOMOJIOTUK LaTopW.
OTUNEHHUMI O/IUHUTU Ha ULINATUNUTHN

TuneH Katopu yracsogopoauapu x;uik,;if)o HomeHknatypala ()MHoaH
Oyiinya ankernapiicé atanagn. yinHraH y1ienofopoa/iap Mo;LKy)lac'Hnat
yrnepoj atomaapu ypracupa wMKka nowvap 6ynca, )IWACH uUakpu
YrNeBoLoOpoALapu MoJieKynacugary yrnepog atomnapy ypracHga 6Hna
Morlswn. LWyHra Kypa, aTuneH KMTopu yrneBoAopoAnapHra LyinHgamya
Tabpug 6epul MyMKuH;

YMymMuii (popmynacu 6ynraun, Mmonekynacugaru yrinepog aTomna-
pyn ypTacupa 6uTTa XYW 6oy 6ynram yrnesogopognap aTbuen /[~aTopu
yrnesogopoanapu éku ankeunap geb aTanaan. STUNeH Ba LWy KaTopgaru
6oLK,a yrieBofopoanap Mofekynanapuga Kywo6orHMHrontracm HucbaraH
OCOH Y3UMULIN, NKKMHYNCK 3Ca aH4Ya MycTa\kamnuru taxxpunbaga ncbot-
naHraH. MacanaH, arap 3TuieH 6poMAN CyB Opk™ann >"Kasusnca, 6pom
aToOMMapUHY BUPUKTUPUG ONUTY HaTuKacuia 6poMIN CyB paHrcusnaHagm:

H"C = Cbl, + Br, ~ BrHC - CH,Br
1,2-gnbpomaTtaH
ByHV 5- 6OFHUHI n- 60orra HUcbaTaH aH4Ya MycTax“Kamauru 6unat

TYWIYHTUPULL MYMKUH.
KynuHua atuneH CnupTnapHu K M3ampmb onnHagm.

t> 140 "C, H.SO. (KoHL)
AN _Z-5"H,C = CH, + HOH

3TUNEH

C"H.OH

STuneH — paHrcums ras, geapnu \ngcus, \aBogaH 6up 03 eHru, cysga
émoH apuingn, 103 °C ga cyrokgaHagm Ba —169,4 °C ga KpucTannaHagm.

Kumceuit xoccanapu. OTUAEH Ba YHUHT FTOMOJIOTTaPUHUHT KUMEBWIA
xoccanapu, acocaH, ynapHUHI moJsiekynanapuga Kyw 6ornap 6ynmim
6unaH 6enrvnaHagn. Ynap yyyH GUpUKTAPUG onNuw, OKCUANAHUT Ba
nosIMepiaHunLL peakumanapu xocamp.
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1. BUpukTHUpn6 onnw peakuusicn. 1. STUNEH Ba YHUHT TOMOOriapu
ranoreHnap 6unan peakuusara Kmpuwagu. Ynap 6pomMmnn CyBHU paHrcro-
NaHTupanu,

HC = CH, + Br, > CH,Br - CH,Br
1,2-gnbpomatan

2. BogopogHUHT 6upuknwmy \am xyaan wyHaam éynagm (sTuneH Ba
YHUHT TOMONOFapMHN TMAPOreHnaL):

t, KaTtanusartop

H;€ =CH,t H. H,C-CH,
3TUNeH 3TaH
3. 3ATnneH cynbthaT KM opTodoctaT KMCNoTa Ba KaTtanusatopnap

NWTWPOKNAA CYBHU BUPMKTMpPaan (ruapataums peakuuscu):

t, p, KaTanusaTop
H,C = CH2 + HOH- "CH,-CH,-OH
3TUNEH aTUN cnupT

By peakuusigaH caHoatga aTua CAUPT onuvwa GoinganaHmnagm.

4.'9TWNeH Ba YHUHI romonorfiapy BOAOPOS raforeHunapHu \am
6upnKTUpaam.

dTuneH épyr anaHra 6epnb éuno6, yrnepod (IV) okenpg Ba cyB \ocun
Kunagw;

2C()3+ 2

Nwnatunutu. ATUAEH N WA CAUPT, NOANITUAEH ONMWAa UwnaTu-
nagn. Y uccuk,X()Ha \aBocula ook, MUK OpAa KylwuaraHga Mmesanap-
HUHT (MOMWAOP, UMTPYC MeBanap Ba 06.) eTUAMWIWHW Te3nawTupagun.
ATUNEH T YHWHT 10MonouiapuiaH Kynuuank opraHuk MogganapHu cuHTes
K,MNULW yYyH KUMEBWIA XOM alé cuatnga honganaHmnagn. 3Tuaxaopug
TM66METAA Ma\annuii TMHYNAHTUPYBYM BOCUTA cudaTmaa mwnaTunagu.

13.5. AuetuneH k™atopu yrnesogopognapu. AueTu-
NEeHHWHT O/IMHULLIM Ba ULWNaTUNULLIN

ALeTuNeH KaTopuaaru yrneBogopognap Mmonekynacuga yynamum 6or
bynagun. Ynapaa MeTaH K aTOpPUHUWHIaiHW yrneBoLopoaiapu ra HucbartaH 4
Ta BOLOPOS aTOMU, 3TUEH KaTopuaarnra HucbataH 2 Ta BOAOPOL aToMm
KaM. Yw6y KaTop yrnesofOpOANapMHUHI GUPUHYN BaKUAN aleTuseH
6ynn6, yHuHr Tysunnwmn HC = CH au{s. AuetnneHgarn Bogopos 6owka
ankun pagukannap unad anmaluTMpUAraHa Monekynacuaa ydnamum 6orim
romosiornk katop \ocun 6ynagu. By KMaTOPHUHT UKKUHYM ab30CU
CH, —C = CH; yunHumucu CH =C —CH"CH, Ba \okas3so.

M3omepusicu Ba HoMeHKaTypacu. ALETUeH K atopuiary yriesofopos-
nap 3aHXWpHW TapMoKMaHuwwura \amga yynamum 60rHu >Koinawysura
HucbaTaH M30MepnaHaan. Y napHUHr nsomepnapn CH” gaH 6owwnaHagn, SbHK:
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CN- CH - cHCcH CH - c HC - CH,,

aTnnaueTuneH anmetTmnaueTuneH

AUeTuNeH K aTopuaarn yrneBofopoAnap paunoHan HOMeHKaTypara
MyE30(mK, aTanraHia, ynapuum aueTUneuHUHT 6Up €KUM UKKM BOAOPOS
aToMK 6OLLK;a paguKanra anmawiunrad \ocunacu acé Kapanagu sa pagu-
Kiui HOMUra aueTuneH cyau KATUG anTunagu:

HCHCH HC =C-CH, HC =C-C,H, CH,-C=C-C,H,
aueTuneH mMeTunaueTunneH nponunnauyeTuneH MeTunnponnnaueTnneH

Xa/K;apo HOMeHKnaTypara MyBO(UK,aLeTUEH K,aTtopuaarn yrineBo-
[OpPOANapHUHT HOMW ynapra Moe KenaguraH TylWHraH yriesogopognap
HOMMWAAH ONUHAAW, aMMO ,,«//“KylluMyUa ypHUTra ntnarnnagn. Yu-
namyy 6opypHK pak,am bunaH Kypcatunagu. Y3yH MHXWPHUW pak“amnall-
[a, 3aHXMpHUHT TapMoiviaHraii K;ucMuHn 6enrnnatga Ba 60Tk anapaa
onemHNapaarn Kabu v TyTUM;UUL

Onuuunwimn. ALETW/EH caHoaTAa Ba nabopaTtopMmaa K;ulbunin kapbuara
CyBTabCUp 3TTUPMO EKM Tabuunii raunapHu (macanaH, MeraHHW)K)K,opu
Temnepatypaga Nnuponn3 K,unmb onnHagn:

c-C + 2H,0-> HCHCH + Ca(OH),

W aueTueH  KLIM,UUM TUAPOKCUN
Ca

Kanbunii Kapbug

HOkopu Temnepatypa
2CH” > HACAC-H+3H"

®usnk xocca.lapn. ALETUNEH KaTopuaaru yrineBogopoaniapaaH mone-
Kynacuga yrnepoj aTomiapu MKKUTafaH Typtrarada 6ynraHnapm ras, C,
faH C,, raya cywok/1uK, [aH oK~ opucK aca K,arTuK, Mogganapaup.
YnapHWHT KaliHall TemnepaTypacu, cytoka} i TemnepaTypacy Ba 3uu-
UMW TyRUHraH \amga TyiimHmaraH yriaceogo|X)nnapHuH|- OMOJIOTUK K,aTo-
pugarn Kabu ysrapagu. AMMO MofieKynajgarnm ydnamum 60rHuMHr \onatu
KaiiHaw TemnepaTypacura Kyunm tal™unp Kypcatagu. MacanaH, 1-6yTuH,
8,5 °C ga K"aitHaca, 2-6yTuH 27 °C aa K,aiHainan. bynap|a Tyrpu kenagm-
raH 6yTaH Ba 6yTmneHnap jca oafvii wapow raa ras \onarga éyn;uunl.

Kuméewuii xoccanapu. Mabnymku, n-6ornaduwnap \ocun K,uanT yyyH
capnaHraH aHeprua 5- 6or \ocun unanw ydyH caphnaHraH 3HeprusgaH
aHyarnHa kamgup. LUy cababnu, aueTuneH Katopugarv yriesogopo;inapaa
6uTTa A-60r onemMHNapgarnra HucbataH \am TyRMHMaraHgup, YyHKW
yynamum 6orga 6urra 5- 6ornaHu Ba UKKUTa - 60rnaHuT 6ynagn. One-
(hMHNap yuyH xapaktepnu 6ynraH 6UpUKTUPNG onnw peakumanapu awe-
TUEH KNaTopuiarv yriesofopoiap YUyH X.am xocamp. bupuktupuné onvw
peakuuanapn MKk 6ocknuga 60pn6, aBBano aTUeH K.atopuaarn yrne-
BOZOpOANap, CyHta TyAMHraH yrnesofopoAnapy Ba ynapHuUHT \ocunanapu
oNMHagn. byHaaH Tawk™apu, aueTufeH YrfieBofopoanap anMalluHuL,
n3omepnaHm Ba \0Kaso peakuuanapra \w Kuapuwwagun.
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1 BUpMKTUPUG onuw peakuusinapu. Bogoposd, ranoreH Ba ranoreH-

BOOPOANAPHUHT 6upnKkuwn. ALETUNEH K ATrOpUAaLL U WHaeBoaopogiapra wy
mMogganap 6upukkaHga, aBBfio, yunamum 6or y*mnu6, nkkunamuum 6or,
cybIrpa nkkmnamum 6or \am ysmnm6, 6upnamym 6or \ocun 6ynagu:

H, Pt, Ni H, Pt. Ni
HCACH — > CH, =CH, -—— " CH,-CH,.
aueTuneH 3TUNEH aTaH
HC1 HCI
HCHCH -> CH3=CHCL ~ CH~”-CHCIj
BUHWUN XJ1I0pUA 11 guxnopaTaH

anoreH Bogopognap H/Hr 6upuknwyn MapKOBHWKOB K omgacura
bylicyHaau.

2. CyBHUHT 6upukmwin. ALETUNEH KaTopuaaru yrnesogopognapra cys
OCOH GupuKagn. BUpukuw peakumacu katanwusatopnap UWITUPOKMAA,
allHnKca cuMo6 oKcuamn €k cumob Tysnapu UILITUPOKKUAA OCOH COAMP
Oynagn. Peakuusa HaTvKacuga aueTuneHgaH — cupka anbaerung, auetuieH
romosiornapujaH — KketoH \ocun 6Gynagu:

CHACH +HpP-"CH”"-CHO

cupKa anbperung

CH3-C =Cbl+ N,0->CH ,-CO - CW,
aueToH

JlueTunemra CyBHUHT 6UpuKMWnHKM 6upunym mapra M.I. KyuepoBs
ypraHraH, WyHWH!" yuyii yHn KyuepoB peakuuscu neiinnagu.

KyuepoB peakumsacy TexHUKaga aLleTuieHjad cupka “wbaerng, cmpka
KWCNoTa, 3TN CNUPr Ba 60LWWKanapH1 onuga acocuii ycyn \ncobnaHaau.

3. An.mMawmunuT peakuusanapu. ALeTUNeH yrnesogopognap 6upukumL
peakuusnapm xu\atugaH oneuunapgaH apk, K \vnmaign. AMMO ynapHu
one(pmHNapiaH KeCKMH (hapk aHTMpyBsun peakumsblapm \avi MaBxys. Yunamum
6oréunaH 6opnaHraH yrnepog atomnapuaary BOAOPOS aTOMIapMHUHIOOoLWK
K,ICM Ba pafukannapra, MacasnaH, Metas, MarHuin-opraHuk 6upmkmanapra
YPUH afMaluHULLW aHa WYyHAal peakumanap Xymnacura Kupagu.

ALETU/EeH YINeBoL0POAIapPHUHT BOLOPOANapy MeTaniap 6unaH ypuH
anmalnHnG auetuneHmnanap \ocmun k™nagu. bab3aH ynap kapbuanap \am
aennnagn:

HCHCH + 2Na NaC = CNa
HCs CH + 2Agp * AgC = CAg + 2AgOH
Orunp MmeTannapgaH \ocun 6ynraH aueTuieHugnap NopTa0BYM Xoccara
aragup. Muc ayetuneHng Cn — C=C —Cun Ba Ag — C = C — Ag KymyLU
aueTmneHug 6yHra mucon 6yna onagu.
Monumepnanuw. AUeTWU/ieH Yrnesofopojnapu mnoavmepnaHuLl
peakumanapura yypainam ea Typaum Xun upukmanap \ocun k™nagu:
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a) H. A. 3ennHcknii Ba B.A. KasaHCKMNapHWHI KypcaTtun]uua,
aleTueH X;amga YHUHT romosornapu (MacanaH, MeTunaueTuneH) akTue-
NaHraH Kymup KatawsaTopiuruga K mM3gupunraHga apomaTuk yrineeo-
Jopoaaapra ainaHagu:

CH
[ 1\
HCsCH CH HC CH
+ | - | I
HC= CH CH HC CH
\\/
CH
6eH30n

Nwnatunuwm. ALeTuneH caHoarja Kynumank KMMEBuin cnHTesnapga
GoLunaHpmy xoMm awé cudatnga ntnatunagn. YHaaH cupka Kucnota, CUH-
TETUK KayuyyK, NONMBUHUIXNOPUL CMON:NIAp 0NnHagKW. TeTpaxnopaTaH
CHCIlj —CHCIlj—aueTtnneHra XI0pHUHI 6MPUKNT Ma\cynoTu érnap Ba
KYNYUINK OpraHukK mogaanapHu axTu aputyiumcu \ncobnaHanu {asHr
My\MMun >"onmw xaBpu Ayk™Murn k nangup. ALeTUneHgaH MeTannapHu
aBTOreH ManBaHgnawga \am oawaHunagn.

13.6. OueH yrnesogopoanap. Kumésuii xoccanapm

YINnepog 3av>kKupraa MKKUTa uyLl 60y 6ynaguran yriesogopoanap AveH
YrNeBoAoOpoOANapu e Tan. YNapHU aueTuneH yrneBoAOPOANapUHUHT
n3oMepu AeAnl MyMKuH. lneH yrneBofopo4nap Mosekynacuaa BOAOPOS,
aTOMAAPUHUHT YMYMMWIA COHW Teruwwam TyAUHraH yrnesofopoanapaaruiaH
4 1a Kam 6ynagn. LLly cababnu gnone@uUHNapHUHITAPKUON yMYyMUii n
thopmyna 6unaH ndoganaHagu.

[uneH yrnesogopognap Monekynacmgaru Kyw 60rnapHUHMHKonnawrax
ypHura kapab, yd4 rpynnara 6ynuHagu: arap WMKkana kyu] 6or 6utTa
yrnepog atomura tytawra}{ 6ynca, ynap KymyamuuanaHrad, arap nkkana
KyLwubop yrnepoa atomnapura 6urra oganii 6or- opk,rmil6upukkaH éynca,
y\onpaa ynap koHtorupnauraH, arap HKKiUia Ky 6or yrnepog atomnapura
WKKW Ba YHAaH OPTWK, oaAniA 6ornap opk™Mun 6UpuKKaH 6Gynca, ynap
akpaTwuaraH Kyl 60pnu yrnesogopognap geinnagu.

Onvwnuycynnapw. 1,3-byragved, >eHuansuHun CHA = C —CH = CH®
CaHoaTAa CMHTETUK KayyyK OnuW ydyyH My\UM XOM alé 6ynraHnnru
cababnun, YHUHT TYpAu Xun OIMHWLW ycynnapu nwnab vuk,unraH. Hedptb
ma\cynotnapy Ba TOWKYMUP NUPONM3 KWIWHTaHga \am 03 MuK;aopja
avBuHUN \ocun Bynagu.

CaHoaT MUK écupa auBuHUA onuw ycynuuu C. B. JlebepeB uwnab
ynpkaH 6ynmb, 6y ycynra Kypa, 3TWn COMPT HOK,0pU TemnepaTypaga
(400—500 °C) 6ypra aiinaHTUpunagM Ba K \M3gupunaraH Katanmsatop yctu-
JaH yTKasunagu. Peakumsa HaTmxacuga GUBUHUA, CyB Ba BOLOPOA \ocun

6ynagw:
5
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K;1Txur3atop
2C ,H,0H ---mmemmmeees >CH,=CH - CH =CH, + 2H,0 + H,

OVBUHWAHYM aueTUNeHjan \aMm ol MyMKUH. BYHUUTYYYH aHeTu-
NeHra aHBano, CUMo6 Ty3n KaTanu3aTopauruga cyB 6UpukTupunagn. by
peakuus KyuepoB peakuuscu NCANNaAN:

CH HCH + H,0 CH,-CH =0
aueTuneH cupKa anbaeru

\ocun 6ynraH cupka anbAerng yoBuM WULLIK,0p UWITUPOKMAA aNbaon
KOHZEeMcaTNaHul peakumscura yupatunau:

2CH,-CH =0 CH,-CH(OH)-CH,-CH =0
anbaon

Anbpon KaliTapunraHga ukkyn atomam cnnpt— 1,3-6ytaHamon \ocun
6ynagn, cyHrpa 6y mopga gochat KucnoTta KaTanumsaTopaurupa
perngpatnaHiv Ba AMBMHWUA ONIMHAAN:

CHs- cH(oH) - CHj-cHo + ~ cH,- cH(OH) - CH-CHPH

CH.- CH(OH) - CH,- CHOH ™ CH,=CH - CH = CH, + 2H,0
1,3-6yTanguon OVBUHUAN

®u3nkK xoccanapu. AUBMHUA O;WMIA TapomuTha ras, KaHaw remmne-
patypacu —45 °C, cyioK~iaiiniii TcMMcpatypacu —108,9 “C. MN3oupen,
ammveTunéyTtagucu, x./U))onpcii Ba 6oTuLa fMeH YrACBOAOPO;Map HopMarn
Wwapourga cyk)k,umk. LOueH yrnesogopo;uiapfa \am (u3nk xoccanap
TYAWHraH Ba TYWMHMar aH yr/ieBoLOpOoA/apHUUT TOMONOTMK KaTopuaaru
Kabn mMabnym raptubpaa ysrapagu.

M3onpeH cyloKk WK, KailHaw TemnepaTypacu 34,1 °C, cytoK aHuULW
Temnepatypacu sca — 146,0 °C. AumetnnoyragmeH \am cytOKMK, K aitHall
Temnepartypacu 68,8 °C, cyraknaHuw Temneparypacu — 76 ‘C.

Kumésuii xoccanapu. KoHOrMpnaHraH Kyl 6opnauv yrnesogopog”nap
6owk,a gueH yrneesogopognapra KaparaHga peakuusra 6upmMmyH4a ocoH
Kupuwagmn. YHAaH Tawkapu, ynap OupmukuL peakumsacura yuypatuaraHga
y3ura xXoc XycycusTnapuHu HamoéH kunaau. MacanaH, AMBUHUATA BGpPOM
TabCcup aTTMpUACa 6pom onemnHNap KM KyMynaawiraH Ba aXpatuiraH
Kywb6opnn gueHnapgarungaH Gapk™u ynapok,, 3aHXup yudnapujaru
yrnesogopognapra 6upukagu (1,4-6mpmkuni). Hatmxaga MKKUTa Kyl 60p
ypHUra 6utTta Kywoéor \ocun bynagu:

Y
CH,=CH- CH=CH, +Br- Br-CH,Br- CH =CH - CH,Br

t | 1 -
1,3-6yTagueH - 1,4-pnépom-2-6yTeH \Y
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FanoreHNapHUHT BUPUKULLIN;

14
-»CH,Br- CH =CH - CH,Br

12
-» CH,Br- CHBr - CH = CH,

Wwnatunuwn. Luem yrneBofopognap, acocam, Kayyyknap cuHTes
K,MuLLAa MWNaTunaan:

CH,=CH - CH =cH"

1,3-6yranvem
oyranveH Kayuyk

CHN=C-CH =CHj CH =C- Cn =CWu,

CH, C1
2-meTunn-1,3-6ytanneH 2-xnop-1.3-MNytanven
EKn nsonpeH CKU XJIOPOHpPEeH
i i
I/I30I'Ipe|H Kayuyru X/TOPOHPEH Kayuyru

13.7. Tabumin Ba CUHTETUK Kay4dyKnap

Kayudyknap Xank, Xy>aqurmHUHI Typau-tymaH colanapuja vwna-
TUNAaAW, Yy pe3HaHUHT acoCU TapKMOUIA K;UCMUHW TallKun K vnagn. Kay-
4yyKnap HUMagaH ONMHraHAMrura kapab tabumii Ba CUHTETUK Kay4yk-
napra tapk”naHagu.

Tabunii KayuyykK TPONMMK Mamaakatinapfa ycaguraH 6ab3uv gapaxtnap-
HUHT CYTCMMOH LiMpacuiaH onmHagu. MacwilaH, XXaHy6uii Amepukaga
ycafuraH reses, reatwfina fapaxtnapu sa Yprta Ocucfa ycaguraH kyk
carus, Tor carus YCUMANKNApW aHa LWywnaai aap:IxTnap XXymnacmta kupaau.
XKaHybuii amepukanuknap reees gapaxTUHWUHI WIMPACUHM ,,Kaouyo"“ —
[JapaxTHUHT ,,Ky3éWwKn*“ ageraHnap, WyHAaH KayyyK HOMU Kenmb YMKKaH.

Tabunii KayyyKHUHT KUMEBWIA TY3UNNULLIMHK, acocaH, Mappuec ypraH-
raH 6ynun6, n3onpeH mosekynanapuaaH TawKun TONFaHANIA aHUK;BHTaH.
BYHUHIYYYH Kay4dyK O30Hfall peakuumscura yypatuiaraH, cyHr pa \ocun
OynraH mMofga napyanaHraHza U3onpeH OKCUANaHWULWKN HaTmxkacmaa \ocun
O6ynaguraH NeBynuUH anbAeruiy OfIMHraH. ’)

Cn,- CO- CH*- CH*- C- H

NEeBYSINH anbAerngm

Kayuyk cyefa amanga apumaiign. dTun cnuptga 6up o3 apuidgn,
BOAOPOA cynbdumaaa, xnopoopmaa Ba 6eH3nHAa aBBan bykaaun, CyHrpa
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apuiinun. KO|<;opu Temnepatypnja Kayuyyk IOMUIOK, Ha ENULLK"OK,, COBYK™Ja
3ca Karruk,sa MypT 6ynaau. Kayuyk y3ok“caknaHca KaTTUKOGYynm6 K*onaam.
KayuylolaH pe3nHa Tanépnawl y4yii yHra mabnyMm MUK™Opna OnTUHIYTrypT
KyTnb6 wwunaHagn. byHaaH TaTk apu, Tynaupruy;ap, ctabunmsatopnap,
akTuBaropnap, K,0Tupysuunap, 6ab3aH Oyék“nap \a.m Kywiunnaau.

Kayuykka 32 homnsra K,agap ONTUHIYTYPT KYLIUAraHna Karruk, mMog™a
\ocun 6yn™um Ba 'y 360HUT €6 araniin. 360HUT 3.CKrporexHukaga n3ons-
Top cudpaTmaa nwnaTnnagn. Y HUHT opraHuk apuTyHYunapaa spyByaHInuru
UM3UKCUMOH TY3UraH KK,0pu MOMeKynap 6UpuKMa sKkaHnurugaH ganonat
6epagu.

Kayuyykka KOTMpyBYM (ONTUHIYTYpT) KylMAraHga KaTTuk, \onra
YTULIN, SbHU BYNKaHNAHMILM YU3UK CUMOH Ty3UAUW arn NOANMEPHUHT
TYPCU.MOH Ty3UNULITaainNaHraHANIMHU Kypcatagu. TYpcu.MOH TY3UANLLN
nonvmMepnap apuTyBYMnapaa spumanan, K msgmpunradaa cytok/iaHmanan.

CUHTETUK KayUYyKNapHUHT KUMEBUIA Tapkubu, Tysunuwm, gpusnk-
KMMEBWIA Xoccanapu Tabumii KayuyykHUKMaaH Ty6aaH dapk naHnwy Mym-
KWH. LUYHUHT yuyyH \aMm 6ab3nm CUHTETMK Kay4dyKnapHWHI Xoccanapu
Tabumnin KayuykHuKngaH adsagamp. MacanaH, Kaydyk CMHTE3 K MIMHraHga
YHU COBYKKa Ymaamnun, ras >TKasmanguraH, 6eH3nH \ampaa érrabcmpura
yngaman KUAuW MyMKWH.

CaHoaT muLecMaa CUHTETUK Kaydyk gactnab 1923 innga C.B. lebeaes
ycynu 6unaH OnuHraH. Y AUBUHUAHW nonumepnab onuHanu. Kartanusatop
(HaTpWin MeTann) UWTUPOKKMAA 6opaguraH MOMMMCPAAHULL XXapaéHUHM
ylwby cxema 6mnaH ngoganawl MyMKUH.

nCh, =CW - CN =CH» >I-CIlj-CH =C1l1-CN~*-

oytanucm 1,3 cumretnk OyTanucn Kaydyk
(nonnéyragucn)

Nebefes ycynu 6yiinya cUITeTUK KaydyK O YYyH XOM allé cuda-
TMAa 3TUA CNMPT UwnaTunagn. SHAMANKLA ByTaHHU KaTaiUTUK gerng-
poreHnaw nynu 6unaH 6yTagueH onuLI ycynum mwnad YK maraH.

13.8. HepTb Ba He(pTHW LainTa mLial Ma? cynoTiapu

YTneBofopoANapHUHI 3HT My\uM MaH6anapu HedpTb, TabUNA ras,
He(THUHT MyngowWw rasnapu Ba TOWKYMUPAUP.

HedTb — K,0pa-KyHPUP MOWCUMOH CYHOK MK 6ynub, Typam xun
YrNeBoAopoANapHUHT apanalwmanapmaad noopar. HepTHUHT Tapknbuaa,
yrneBofopoAnapiaH Taw” apu, 6ab3aH KUCNOPOLAIN, ONTUHIYTYPTAN Ba
asoTnu 6upukmanap \am 6ynagu.

Typnu xolifaH YNKKaH He(OTHUHT Tapknbu Typanyda 6ynub, YHUHT
connwTupma ormpnurn 0,73 6unad 0,97 r/cm’ opacupagup. HeTHUHT
Tapkubu ra KatTu K, CytK, Ba ras \onmgarun yrnesogopoanap kumpagu. as
\onugarv yrnesofopognap eprarngaH tabumnin raz éku nyngow ras (HeTb
Ka3nb onuwga un™aguraH ras) \onuaa umk,agn. Tapkmbuaa, acocaH CyHk,
yrneesogopognap 6ynaguraH He(Tb — napacuH acocnu, K aTTuK yrne-
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nonoponnap éyncmnran HedTb 3ca — achansT acocnun HedTb Aeb atanagu.
HethTHUHT naiigo 6ynuwn \ab;uga 6up KaHua runotesanap Maexyg 6ynmo,
\o'supra Kagap ynapgaH 6upopracu \am ryna tacamk™yaHMaraH.

Bab3n onvmMaap HedTb MeTann Kapbuara (MeTannapumnHr yrnepognmv
6upuKmanapura) cyBTabCcup aTUWINAAH Naingo 6ynraH, 6owk,a onmMmnap
aca He(hTb ep ocTuAa K,0M6 KCTraH YCUMAWK Ba \aiiBOHMAPHWUHT
ynpuwmngan\ocmn 6ynraH geé TaxmMuH K*vnagunap.

HehTHUHI Xank Xy>anurn y4yH xypga katra a\amuaTu 60p, YyHKu
YHW KbaliTa uwnab, caHoaTAa oliganaHunagurad ma\cynotnap axpaTuo
OnMHagu.

HedpTb KoHNMapu ep 6arpuHWT Typau 4yKypauk-yapuga, anpum
XXUHCNap opacugarv 6ywnnk;iapHn rynguprad \onga 6ynagu. Jirap y rasnap
6ocummn octuga 6ynca, HeTb K \IyK Japy OpK;ann ep to3ura Kytapunagu.

HedTb cyBhaH 6up 03 eHrun 6ynn6, aMiuuia cysga apumaiign. HedTo
TYp/An yrneBogopognap apanavwacy 6ynlaHn yuyyH YHUUT aHWK, Kali Haw
remneparypacu 6ynmangn.

HedTb K,alicm KoHMmapgaH onuMTauMuila Kypa, YHUT' cutatum Ba
MUKLOpY Typnunya 6yna;m. Mac.uian, boky Hcru uuknonapa(|)uHnapra
601 BaTyiMHIraH yrneBogopo;napn HucbaraH kam. | posunii ija (Paproiia
HedpTnapuga TyinHraH yrnesogopo/uiap 6op.

CaHoaTfa HeTb Xyfa KaTTa al\ammusina ara, YyHKM YHAAH Xank
XYXKanuru a\TUExnapuHu KOHAMPYBUM TYPAN XWUN Ma’cynoTnap ofiMHagm.
MacanaH, He(hTb pakeTanap yuyH, Au3ens \amaa Nuku éHyB ABuraTennapu
YUYH EHUNPU 0NN AA SHT 601 MaHba \ucobnaHaan. HedtaaH dakaTrmHa
MallUHanap y4yHruHa amac, 6anku yii-pysropfaa, KopxoHanapga \am &k w
YUYyH mwnatunaguraH ma\cynotnap (tabumii ras, kopamoin —,,masyT*)
unkagn. CypkoB mMoinapu, napaH MoK, SbHN BasenuH Ba 6owwKanap
\aM Hed)Tb Ma™cynotnapuamp.

HedTb Tapkmbugarn ma\cynotnapHu axpaTud onuwl yuyH y Typau
ycynnap 6unaH Kaiita nwnaHagu. By ycynnap opacuga sHr Myx My HeTHM
hpakumoH \angawaunp; 6yHaa HedTb Tapkmbugarn ma\cynotiap KanHaw
Temnepartypacura K,apab 6MpUH-KETUH axp:Mmb unk,agn. HedTb \angan-
raHga, aBBasiOYHWHT 3HT EHIU KUCMW — T3CU MO [L YTICMIOLOPOAIAap axpa-
nmné umkagn. HedhTb \aligiiraHga, acocaH yd xun hpakHUMra axxpaTunagu;

I. 150 °C raya —ras3onuH, ssbHWU 6CH3NHNAP
M. 150 “CpaH 300 °C raya — KepocuH
1M. 300 °C gaH toKopy —He(Tb KONAUTU, AbHWN Lopamoii (Ma3syT).

AXpatnb oNmnHraH yyana gpakHUAHUHT \ap 6upn K,ainTa;laH \ainga-
nagn Ba Kyimpgarn ma\cynotnap onvHaau.

1. a30/1MH, AbHM 6eH3MHNap dpakuusacu. by hpakuns monckynacmaa
yrnepos atoMnapuHWHI coHu 5 gaH 9 Taraya 6GynaguraH eHrun
yrnesogopoanapfaH nbopar 6ynun6, ynapaaH Kyiungaru ma\cynarnap onnHagun:

1 EHrun 6eH3MH — ra3oninH ékn netposneii aupu. KrailHaw Temne-
patypacu 40— 70 °C, conmwTtupma ormpaurun 0,64 —0,66 r/cm\ MeTponeii
athupu, acocaH, 3puTyBUM cudaTnga uwnatuiagu.
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2. YpTaya 6eH3uH (\ak, K i1 6eH3nH). KaliHaw Temnepatypacu 70 —
120 °C, wunw u 0,70 r/cm . BeH3NH (ppakumMacu TeXHUKaHUHT K;aiicu
co\acmnn umnatuamwunra Kypa aBuauuoH, aBTOMO6UIbL 6EH3MHU Ba
\okazonapra 6ynuHaan. TexHMKaga yprta 6eH3nH hpaknmsacu, acocaH NYKu
€HyB fHWUraTenapuga éHUAr u cudatuna nwnaTnnagu.

3. Owp 6eH3uH éku Gowkaya aiTraHga nurpouH. KTWHaw Temne-
patypacu 120 — 140 °C, conuwTupma orupnurn 0,73 —0,77 r/cm\ By
thpakuua gusens ABUraTennapu yuyH Hmapu cudatuga nwnatmnagu.

M. KepocuH dpakuusicn. by pakunaHu TallKWA KUATaH Yraeso-
Jopoanap Mosekynacmia yrnepog atoMaapuHUHT coHn 9 aaH 16 Tarava
bynagn. KepocuH pakumacu maxcyc ycynnap bunaH tosanaHrad, Tpaktop
aBuratennapuia Ba yin-pysropga éHUNru cugatmga nwnatnnagu.

1. Kopamoii (ma3yT) dpakuyuscu. by pakymsgarn yrnesogopognap
MojeKynacuia yrnepos aToMAapuHUHT COHM 16 Ba yHAaH OpPTUK, By-"aan.
Kopamoli K;aiiTa nwnaHraHga, Macajian, \ainganraHga, y napyanaHu6 Ketuium
MYMKUH. LLly cababnu masyT cyB 6yri Bocutacmaa ékn sakyymaa \ariganagu.
Ma3syrgaH consp moinap, Typ/ivu CypKoB Molinapu, BasefvH, napauH sa
6owkgnap onuHagu. Consp .Moil Ba CYpKOB MOANapy TeEXHUKaa KEHT KynamxTa
nwinatunagn, conap MoV apaaH auratennap ydyH EHUnpn cudatiga, CypKos
MOinapm aca MallMHa MexaHW3MIapuHL Molinawl yuyH KynnaHunagun. BasenvH
TMO6METAA, NapatH 3ca KUME caHoaTUAa KEHT Ky/laHagu.

K~opaMOiMHUHT Typnun (pakuyuanapw \ainganu6 6ynray, Aonrad
KONAWUK rygpoH aeb atanagn. F'yapoHgaH acg”ulbT TaképnaHagn. CaHoa-
TUMU3HUHT robopa ycmb 6opaéTraH TanabuHn HedThaH TyrpuaaH-Tyrpu
\agaw ycynu 6unam axpaww 6 onvHaguraH 6eH3NH MUK;IOpW LOHAMPA
onmaii kongu. YyHku Hed| b \arin;ullaHga yHaaH 5 — 2()pouns mukgopm-
farnHa 6eH3nH onnHaaun, xonoc. Illy ca6abnn HehTb TEXHONOTUACUHMN
y3rapTupuiira, sbHM 6eH3NMH GpakynacuHmM 6owk™a ppakumanap \mco-
6ura, acocaH HK,0pu Temnepatypagarn gppakuymsa \ucobura owmnpuwira
TYrpu Kengu.

HedpToaH onuHaguraH G6EH3MHHWHI MWUKZOPU KPEKWUHT >KapaéHu
épaamMmuga ownpunagn ,,KPeKNHr* cysm MHransya cys 6ynnb — napyatlHuLL
pemakaup). by xapaéH HaTvxacupia HedTb TapKnMbura KMpyBUM OKopu
MOJIEKY AP YIe4opoanap napyanaHnb Kyilm Monekynsp yrnesofopoanap
\ocun bynagn. KpekuHr xxapaéHuga HedpTharn yrnesogopognap napyana-
HUWWK 6unaH 6up KaTopga AerMaporeHnall, LUKANaHu1W, n3omepaaHuL,
nonnMepnaHnW Kabwu XapaéHnap pyi 6epaaw.

HedTb, acocaH UKKM XU YCY/, AbHW TEPMUH Ba KaTanuTuK ycynga
KPEKWHraHaau.

TepmuH kpekuHr 450 — 550 'C Temnepatypaga Ba 84 — 293 klMa 6ocum
ocTuga onmb 6opunagu. Hatmxaaa toK,0pu MONEKynsp yrnesogopoanap
napyanaHn6, Kyin mMonekynsp TylnHraH Ba TylinHMaraH yrnesofopoj-
napHun \ocun kunagu. bynap sca y3 HaB6aTmpa, 6eH3uH (C. —C»)
hpakumsicuHn 6epaan. KpekuHr >xapaéHupga 6eH3MH (pakuusicumpaH
Talwkapu, TyWMHMaraH yrinesogopoanalafaH TawkKnn TonraH KPekKuHr rasm
\am axpanagn. KpekuHr rasu (mMacanaH, M30MponuieH) KUME caHoaTu
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yMyn XoM awic 6ynm6 xusmaT Kumnagu. By rasgaH cuHTe3 Hynau 6unad
tokopy cudatan MoTop EHWUATUCK OAUHALN.

Opataa, McTUMHT \am orup, \am eHrun gpakumsnapn Tepmuk
KPCKMHITa y4ypatmnanu. KpekuHr >kapaéumpa HedTnaH uMK;agurad
OCH3UHHWHT MUKATOPU MeTMM TyrpunaH-Tyrpu \ainga6 onuHaguran
6CH3MHHUKNTA HUCc6GaTaH K'apuintb nkkn GapasBap opTukbynann. HedTb
nact 6ocumpga (3 —5artm) Ba 550 — 600 °C pga 6yr dasacmga \am
KpPeKMHrnaHwTu. byHaait yeyn ,,6ykgasann® KpeKuHr gciinnagun.

KHTanuTunk KpekuHr 450° C ga Ba aTmocepa 60cMMn ocrufa Katanu-
Kvrop nwtnpokmaa onmb 6opunagn. Katanusatop cudga! nga antoMumHmm
X0pnga, TYPAM Xwua akTuWBNaHlaH antoMocuaukaTinap utnatunagu.
KaTanuTuk KpekKnHr TEPMUK KPEKMHN a HUcbataH AxXTu ycyn \ucobna-
Hagu, YyHKKn By ycyn 6unaH oNUTWMIaH GeH3MHAA HOK,0py OKTaH COHMra
*)ra 6ynraH 6eH3NH MUKZOPW KyH Gynaaw.

13.9. Tabuuii rasnap, ynapum uainta ntnawl

MnaHeTammn3ga Tabumid 1a3HUHT 3axuMpacu Xyga Kana (1aXMuHaH
10"m’). By K,ummaT6a\0 CHWITVHVHL' My\uMm KoHnapu IMapTtun (‘'bupga
(Ypenroi, 3anonsapbe), 1*onra-Ypwl \aB3acuga (OpeHbypr), Y »b6ekuc-
TOHAa, YKpanHaga (LUe6ennHcknin), Lnmonnii KaBkasga yupangm.

Tabunii rastapkmbupa Kynpok, MoaeKyasap mMaccacu Kn4umk 6ynilaH
yrnesogopognap 6ynagn. YHUHT TaXMUHUA X;@KM Xu\aTgaH Tapkubu
Kyhngarnya; 80 — 98% metaH, 2 — 20% YHWHT3HTAK MH romoaornapm —
aTaH, nponaH 6yTaH Ba 03pOK, MMKAOPAA apanalimanap — BOAOPOS Cy/lb-
(wg, asoT, Hogup rasnap, yrnepog (IV) okcug Ba cyB 6yrnapw.

Jemak, Tabumnii ra3HUHT acoCcuii KOMMOHEHTU METaH 3KaH. YHUHT
rapkuéuga staH, nponaH, 6yTtaH 6ynagu. LyHAaain 6up KOHYHMAT 60p:
YrneBOAOPOAHVNHT HUCOMIA MONeKyna Maccacu K,aH4a KatTta bynca, Tabuuii
1a3fa MeTaH ulynya kam 6ynaau.

Opatga, Hethlb apulaH \onga 6ynaguraH Ba yHM Kasub onmTpga
axpanunb uvk.agura{ nyngow rduiup \am Tabunii nvuiap XXymaacur a Kupagm.
Wynaow rasnap rapknbuga MeTaH KamMpoK,, NEKMH 3TaH, NponaH, 6yTaH
Ba IOK,0p1 Yr/IeBOAOPOASAP Kynpok, 6ynagu. byHAaH Tatk”apu, ynap
Tapknbuga HedTb KOHMapura anokx;agop 6ynmaraH 60TK,a rabuuii
rasnapgarv kabu k\Wwumyanap, SbHWU: BOLOPOL Cynb(ufi, asoT, HOAMP
rasnap, cys 6yrnapu Ba kapboHat aHrugpug 6ynagu.

HegTHUHT Hiyngow rasnapu Tabmatga HeTAaH K opuaa Ekn 60CuM
ocTuga yHaa apurad \onga 6ynagu. fAk,MH Bak“Tnapraya Hed'lb rasnapu
nwnaTunmacgaH ék,mo robopunap san. \osmprun Bakaa ynap nurunagu
Ba K™Mnrn \a.Mga My\umM KMMEBUI XOM alé cuaTnga uwnatuniagu.

Viynpow rasnapiaH, WyHWHIAEK HehTHN KPeKMHINaLla OfvHagnuraH
rasnapgaH nact Temnepatypanapga \aingaw nynu 6unaH ano\nga-a.'to\mga
ylneBogopognap onvHagu. MNponaH Ba 6yTaH4aH fermaporeHnaw nynv 6unau
ryivHMaraH yrneBogopognap — nponuneH, 6yTtuneH Ba 6yTagveH onvMHagm,
CYH(a ynapfaH Kayuyk Ba njactmaccanap cuHtes KMinHaam (13.5-xansan).
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13.5- >ko()Bas

HcthTHU Aynnow rasnapuHMHT XapakKTCpUCTMKacK

Nomu T11pkuon KA nnaHunumwm

lMasnm 6eH3sMH TeHTaH, rekcaH Ba 60wW- [BUratenHW uLWra TYLWUPUNXKN
Ka yrneBofopoAsap apa- OCOHNaWTUPULL y4dyh GeH3uHTra

nawmacu K3'lWmnagmn
MponaH-6yTaH [MponaH  6yTaH apxiaiu- Cywontupuarad ras\onmga éHun-
macu rm cu(l)atmga nwnatunagn
K"PYK ra3s Tapkubu xxm\atuganH ta- CjHj. Hj Ba 6ouji<;a mogpanap
6unin rasra yxwatu onnwpa \amfga cHUATK cudatu-

4a vwnatunagu

Tabunin rasgaH, acocaH, UCCUK TUK BepuLl XycycusaTu ok opu bynraH
(1M’ ra3 éx™unradHga 54 400 kXX rava UCCUK MUK UMK agmn) ap3oH EHUATU
cuatnga oinganadmnagn. by TypmyLw Ba caHoat 3.\rméxnapu yuyH uniina-
TUNaguraH EHWIPUNAPHUHT SHT AXWN TypnapugaH éupngup.

Tabuwnii rasnapHu KaTa UWANALWHWHE Kyn YCynnapyu nwinaé unk;un-
raH. PMaiita nwnawpgaH acocuii Makcag — TyiMWHraH yrnesoaopoanapHu
aH4ya akTMB —TyWMHMaraH yrneBojopoAanapra aiiiaHTMpuiwlgaH noopar,
CYyH(pa TylMHMaraH yrneBofopoanap CUHTETUK FloanMepnapra (kayyyk,
nnactmaccanapra) ainaHtupunagu. byHgam Tallkapu, yrneso4opoanapHu
oKcupanaw nWynu 6unaH opraHUK KUCNOT;uiap, CHMpTNap Ba 6owk,a Ma\-
cynotnap ojiHHIVIH.

KeinHru innnapga ToTkymup, lop(j) Ba cnaHcwmndHn Kbaita nwnaLy
Mynn 6unaH ras uTnab uyuk™apuw aHya KyHagum. Kymup \am Tabuwnii
rasnap Ba HeTb CUHFapu 3Heprua maHb6au Ba K MMMaTAM KUMEBUIA XOM
aweé \mcobnaHagu.

X1V 606

KNcnoroanm OPIrAHUK
BUPUKMAIJTAP

14.1. TS MHraH opraHuk cnupTnap. Tys3unuiwun Ba
n3omepusacu. TyWMHraH CNUPTAAPHUHIE Xoccanapu.
MeTaHON Ba 3TaHOM, YNAPHWUHI ONVHULIN Ba
NWNaTUANWIN, STUNEHTNIUKONb Ba TNLEPUVH, ynap-
HWHI Xoccanapu

Yrnesofopoanapaarun 6up éku 6up nedya BOAOPOA aTOoOMIapunu
TMAPOKCUA Tpynnanapra anMawivnuiimMaad x™ocun Gynran GupukManap
cnupTnap éku 6owlaya ainTranga, ankoronnap geinnagu.
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CnupTnnp monekynacunaru ruagpokcun rpynnanapuHUHT coHWra
Luapab 6u|) aToMAnM, MKKM aTOMAMW, Y4 aTOMAM Ba Kyn aTOMAM Oynuim
MYMKWUH. Monekynacu Tapkubuga 6utta rugpokcun rpynna 6ynaguran
cnuptnap — 6mp aToMAKn, MKKWTA TMAPOKCMA rpynna bynaguraH cnupTnap
NKKW aToMAu feinnagn Ba \oka:to. Opatga, mMofiekynacupa WKKW Ba
yngaH opTuK, TMAPOKCUA rpynna;iap 6ynagnraH cnupTaap Kyn atomaun
cnupTnap geb roputmnnagu.

TyWnHraH yrneso4opognapnunr ymyMuia gopmynacu HU
6ol Kayaésmw x,aM MYMKUH, Mbu:

By dopmynagarn 6up BOAOpPOA aroMu TFMAPOKCUA rpynnara aamall-
TMpuAraHga 6mp aTomam cnupTnapHnT' ymymuia oopmynacu \ocun bynagu.

- SN

by thopmynagaH KypuHuM6 Typnoanku, CnMpTnapHuT'yMmymnii gop-
Mynacu TyiuHraH yrneesogopognapnunr ymymuii (1)opmynacmaaH (1>akar
KUcnopog atomn 6unaHrnHa gapklaHagn. icmak, C1lTpTnapHn oKcug-
NaHraH TyiWHraH yrnceogopoanap Acé kapaT MyYMKTL

Bup atomnu cnuptnap TyCTTaH yracsogopognap KabMm romonorunk
KaTOPHW TawwKun Kunagu. CNupTAapHUHT TOMOIOINK K,aTopugaru ab3o-
napuv ysapo MeTuieH rpynna éunaH dapkyliaHagm.

Bup atomMnun cnupTAapHWHI MOeKynacugarn rugpokcun rpynna
K,aiicm yrnepog atoMmura upuKKaHnaurura Kapao, ynap 6upnamun, MKKu-
NlaMymn Ba yunamuum cnuptnapra gapk™NiuHagn.

R. R .
R-CHpH /ICH(OH) R— C-OH

R K A
6I/Ip]'|aMLII/I NKKUI1aMmMmm ydynamuun
cnupT cnupT cnupT

Pagukannap (R) 6up xun \amga \ap xun 6yamTv MyMKWH.

CnupTnap moneKynacuaaru yrnepog atoMuHuITcoHMra Kapab i“yuu
\amga loi”opu Mmonekynsp cnuptnapla 6ynnHagn. CnupTtnapHun 6yHpaai
rpynnanapra 6ynuw waptam 6ynmb, KynuH4ya, Monekynacuia crrutataya
yrnepog atomun 6ynagurad cnvptnap Nyiiu monekyn}p cnuptnap, cakkmsrta
Ba YHZaH Kyn yrnepog atomnapu 6ynafuraH CnupTiap tom;opy MoneKkynsp
cnupTtnap ageunnagn. Monekynacuga 4 — 7 yrnepog atomu 6ynaguraH
cnupTnap 6ab3n ypTada Mmosiekynsap cnuptiap geb atanagu.

CnupTnapHu atawja MONEKYNsp CY3UHW KylumacgaH ,,K3'Tn“,
»,ypTaya“ Ba ,loK,0pun“ cnnptnap g4eb oputunagu.

HomeHknaTtypa Ba n3omepusacu. PaunoHan HoOMeHKnatypara MyBOQUK,
cnupTnap rugpokcun rpynnacura 6UPMKKaH paguKanHUHT HOMK 6unaH
atanagn. MacanaH:
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CW,- oH CH, - Cn, - OH CH,-CH,-CFi,-OH
meTn | cnupT 3TUA cnupT nponun cnupT

CH-CH-CH-CH”-OH CN - CH,-CW - CH,- CH,- OH
oyTnn cnupT amun cnupT

HN \()K;no.

by ycyn 6unnH cnupraapHUHT U30MepNNpnHM nomnab o6y;maign.
MabiymKmn, cnupTtinap \am ro.MOMOrMK KaTOPUWUHT YYMHYU BaKUIMAAH
60Tnab womepnap \ocun K;unagn. PaumoHan Ho.viemciarypara MyBOGMUK,,
CITPTNIAPUMHT HOOMepnapuHu atalja ruapokcun rpynna K,aicu yrnepos
atomura 6upukkaHnuru \mcobra onmHagm, macanan,

A CH,-CH,-CH”~-0OH CH,-CH-CH,,
6upnamyn nponuna cnupT |

OH
WKKU1amM4yun nponun cnupT

b CH-CH- CH,-CH- OH CH,- CHj-CH - CH,

OH
*6upnamMum Hopman 6yTun cnupt MKKUNamum Hopmasn 6ytun cnupt
CH,
B CH,-CH- CHj-0l1l [CH,-C-CH,
CH . OH
6u|wmamumn M byLwa cnupr yynamum ubyTun cnumpt

noMciiKJiaiypara My>X))VK,CAUpraapHA nomnavwa r;lpokelul
rpynna 6unan 6UpUKKan Priguk™ kg Kenmné YMKKMH yriesogopos HoMmura
-0N1  Kywumyacunu Kywwu6 atanagn. CnUpTAapHUHT WM30MEPNapuUHU
HOM/ALIAA 3ca Y3YH 3aHXWpP pak,amnaHagy 3a rugpokcun gynna \amga
3aHXMPHMHITAPMOK/1aHraH YriepoAura TErVLLIN pak”aluap Kyin6 aintunagu:

CH,-CH3-CH~-OH
nponaHon-1

CHj-CH -CH3 CH2(0H)-CH - CH,
OH CH ,
nponaHon-Z 2-MeTl/Iﬂﬂp0rIaHOl'l-
CH

CH, - a - CH,
\
OH

2-meTunnponaHon-2
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Xank" o HOMeHKNaTypam acocaH FMAPOKCUA ipynna >oWnawraH
YpHU 6ab3aH acoCuil 3aHXMWPHUHT 60Muna \am KypcaTunagw.
['MAPOKCMAHUHT YPHMHWN -0N KyllMMYacumpaH wunrapy \am udoglual
MYMKWH. MacanaH, tok™opugarn cnuptnap Kyhugaruda atanagu:

B. 2-meTun-1-nponaHon ékn 2-metunnponad-1-on

I 2-meTnn-2-nponaHos ékn 2-mMetTunnponaH-2-o

bytaH CH, —CH"» — CH» —CW , hopmynacupan Ba ntsytafp (2-
MeTuanponaH) gopmynaliapunam TypTTa 6Up aToMAN CAUPTHUHT op-
MYNaCMHW UMK apull MYMKWUW. [LeHTaH Ba YHWHT W OMcpnapu gopmy-
AbnapugaH cakkuata Typau cnuptnap GopMynacuHu Ynkapuw MyMKUH.

Bup atomnu cnupTtnap TabuaTgaa KCHr Tapk“anram 6ynu6, ynap
ycumnuknap Tapkuéuga kucnontap 6unaH GuMpukkaH \onga, fAbHM
Mypakkab atmpnap waknuga yypangn. bavw kMNiu Moniekynap cnupTtiap,
MacanaH, MeTaHOn Ba 3Tanonnap 3pkuH \onga 0$ mMuk topga y4ypawim
MYMKMH. MeTaHon 6ab3n ycumanknapnunr )dup moinnapuga, 3TaHon
3ca \aliBOHOT Ba ycMMAMIOAp ablonapufa 3pkuH \onga TOMMWATaH.
Tabuatga cnupTnapHUHT Mypakkab )(DupnapugaH raTkapu, o;ulnii
aupnaprHm \am yupatuil MyMKWH.

CnupTnap, acocaH, MKKW ycynga: cumte.» ycynumaa Ba 6MOKUMCBUIA
ycynga oniMHagu

CVHTE3 ycynnm 6unaH cnupTiap onauL.

1. Mypakka6 aupnapgaH onuw. Tabuuini mopganap, MacanaH,
MeBanap, japaxT Mymaapu Tapknéugaru mypakkad agupnap rugponns-
NnaHraHfa cnupT Ba Kuc/ioTanapra napyanaHagu:

(0] 0]
/\ .
K-0-C-R"+HOH — >R- OH+HO- C- R
Mypakkab atup cnupT Kucnorta

Opatga, Mypakkab aupnap kucnota éku UTK opnap nwTupokmaa
rMaponn3naHasm.

2. MoHoranoreHnn \ocunanapaad onui. FyIMHraH yricBoAopoAnap-
HWHI MOHOTafIoreHNN \oCcunanapuHu rMapoamn nab, cnmpT ONUT MYMKMH,
AMMO TMAPON3 KaiTap peaknum 6ynraHaMrugan cys ypHula utk opnap
UwnaTunagu.

R-CH2XCH2Br+ KOH >RCH -CH,-OH + KBr
3. TylinHmaraH yrnesogopognapgau onvwl. by ycynga cnuptnap onmm
YUyl TyiiMHMaraH yrneBofopoajapra KaranmsaTtop MWTUPOKMAa CyB
OUPUKTMPUIAAN, AbHU TugpaTnaHagn. LLyHUHT yuyH \am 6y peakyus
ruapatnaw peakuusacy geimnagn. Opataa, KaTanusaTop cugatuga cynsgat

KucnotagaH doliganaHunagu. TyiivHMaraH yrnesofopoAnapHUHIGMPUHYN
BaKWIM — 3TWU/EH AOMMO 6upnamum cnupT \ocun K mnagw.

CH=CH3+ HOH-------- >CH-CH-0H
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\ojnpi 1 Bak ga aTaHON My ycyn 6unaH OIMHMOK Ya.

'>TUNEUUUHT TOMOMO! napu ingpatnaHradna uKKunamuy EKn yuna.mum
cnuprnap \am \ocu;| 6ynutn mymkuH. OneduHnapra cys Mapkos! inkoB
K~ounacura myso(MK, 6upukanu. byHAa, macanaH, NponuacHAaH
NKKunamuu, 6y'runeHgaH aca yuynamum cnuptnap \ocun KuanHagH;

CH -CH =CW,+ HOH "CH -CH(OH)-CH,
(CH,),C = CH*+ HOH -> (CH,)2COH-CH,

BHokuMméBWMIA ycyn 6unaun cnupTtnap onuw. LLlakap mogganapHu aunTku
thepmeHTNap Tabcupmuga 6VMKrnTMG CNNpTNap ONnW ycynm 6MOKUMEBMI
ycyn geinnagu.

By YCYNHUHT MO\MATKM WyHAaH n60paTKW, KpaxManim mogganap,
MacanaH, 6yrgon, >yxopu, >aBaap, KapTouwkanap 140 — 150° C
Temnepatypaga CyB Oyrn 6unaH uwNaHagu Ba Tapkubugarm Kpaxman
AunacTasa (hepMeHTM épgaMmaa mManbTo3ara annaHTupunagu:

(C,H,,,O,)T + I-IH!O -> nCUHHOn

Kpaxman fguactasa depmeHTU épgamufa ManbTo3ara anaHuL
XapaéHu TaxmMuHaH 60" aTpotmaa 6opagn. ManbTosa aca 33°C ga MasibTo3a
(hepMeHTN UWITUPOKNAA CYBHU BUPUKTMPUG Onaam Ba MKKW MOJieKkyna
rNrKo3ara anaHagu:

c,11,0, + H,0->2C,H,0,,

rnoKosa

noko3a, y3 nae6ainmna, adlllkm (l)cpMmcHTNap Tabcupupa napya-
namn6, arnn cnupt \amna yrnepog (IV) okcug \ocun k™Mnagw:

CH1.§Yp->2CyH-OH + 2CO,

Buékmmésnii xapaéH;lap HaTuxacuga ak aTrvHa aTun cnupT amac,
6anku 03 mukaopAa anbaerns Ba Monekynacuga 3 gaH 5rtarada yrnepog
atomnapu 6op cnupTnap apanawmManapu (cusyxa mMoinap) Xam \ocun
6ynagn. by apanawmagaH nponun, n3obyTun, amun Ba 6owK,a cnupTnap
axpatmb onmHagu.

CyHIrrv nunnapga cnupTnap, aiHuK’ca, 3TWA CAUPT, Kpaxmiunnm
03MK-0BKaT Max,CynotnapugaH amac, 6anku Lennonosanm bupukMmanapgaH
0NMHMOKAA. MabnymKu, Lennrnosa x,am Kkpaxmanra yxwaw mypakkab
opraHuk bupukma 6ynmnb, nonmcaxapugnap ynnacura kupagu. Lennto-
nosaHuHr gopmynacu (CMH|,,0N xam KpaxMATHUHT hopmynacugaH gapk,
K‘\Mnmaiign, aMmo Uuenntnosa cysga apumaingu. CynbhaT kmcnota
MWTUPOKNAa Ba 60CMM OCTMAA TMAPONN3NAHMG, rioKo3ara alinaHagu.

Fmaponns Hatmxacupga \ocun K MAMHIAH TNOKo3a tok™opuaa
KypcaTunaraH ycyn 6unaH aTwn cnupTra ainnaHtupunagu. byHgan cnmpt
nagponus cnuptu Aeb atanagn. Mmaponus cnuptu Tapkuéuga 6up o3 metun
CnupT, anbgerngnap sa mypakkab apupnap \am 6ynagu. LLyHubIr yuyH
\aM ruaponus cnupTu TeXHUK Mak"cagnap y4yyH uwnatunagu.
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CaHoarna ruaponus CnMpT OAULW YUyH Erod “MNury Ba YpMoH caHoa-
TMga 6owka YmK;uHgunapaaH goganaHmnagun. b 3bekucton wapontuga
maxTa LynxacuHu rugponusnab cnupt onnHagu. CyHrrv wnnnapga rysa-
[tosaHu rugponusnab cnupT onmun] yeynm \am nwnad ynkmungu.

K"oro3 caHoaTUHWHT Yuk™nuamnapuiad \aMm rugponns cnupT onuL
MYMKVH.

du3mnk xoccanapu. Yrnepog aromnapu Kucka samkupnm 6mup atomam
ryiiuHraH 6upnamuym cnupTiap — Ccytk/mknap, tokopunapu aca (C* H,,OH
faH 6owwnab) K,aTTuk,moadanapanp. CnupTNapHUHT HACOUIA MONeKkynsap
maccacu opTu6 6opraH capu ynapHWHT KaiiHaw TemnepaTyp”lapu
K)“rapunagun. Ternwnun yrneeoaopoaaapra K;aparaHaa cnmpTiapHMnr KhaiHaLl
TemnepaTypacu aH4yaruma tok“opu. bynu KuméBsuini 60rnapHMHI BOAOPOS
6opnap \ocun 6ynuTKM Gmnan Tymyirrmpuw Mymkun. Bogopopg 6ornap
cnupTnap .Mofekynanapu ypracmaa \am, LWYHWHTAEK CNUpPT 6unaH cys
MOJieKynanapu ypracuga \am to3ara Kefmimy MyMKunm.

R- O 6+ R 6- R- O.. H
\ \ \\
H . O0-u l..o- M

Kumésnii xoccanapu. . bup atomnm cnuptnap MKkon u())ogwia}Tan
MLWK,0p KM KKUCOTa Xoccagapura ara smac. Cnupraapnuw cyefaru
apuTManapu MHaMKaTopnapra tabcup aTMangu.

K an monekynsap cnuptnap 6ab3u xoccanapu xu\atngan cysra sik,uH,
YNapPHWHT MOSIEKYNAP OFMPAUTW OPTULLIK BunaH xoccanapy CyBHUKUAaH Ty6aaH
(hapk/iaHa 6olwnangm Ba yrneBogopoAapHUHT Xoccagapura skYMHalwaau.

CnupTnapgarv Bo4Opo4 aTOMAapUHMHI3HI>\apakaTyaH Ba peakuusara
3HT (ha0n KMpMLWAZMraHW TUAPOKCMA rpynnacugarn BOAOPOL atomu
\nucobnaHagu.

2. CnupTnapra vk opuii meTtannap TabCcup sTTUpUAraHaa ynapHUHr
rMAPOKCUA [pynnacugary BOAOPOA YPNMHM MeTann arannaingm fia kattuk,,
cnupTgAa apuinguran ankoronatnap \ocun 6ynagu;

2R-OIl + 2Na -> 2R-ONa + 1

AnkoronaTnap 6ek™apop mopgpanap 6ynu6, cyB TabCupupaa OCOWA
napyanaHagu:
R-ONa + NIOH -> R-OH + NaOH

3. CnupTnap KOHLUEHTpAanraH cynb(aT KucnoTa UTTUPOKKUAA
ranoreHus Kucnotanap 6unaH peakumara KUpMLLMG, yrnesonopoaaapHuHr
ranoreHnu \ocunagapuHu \ocun K,unagu:

R-OH + H -C |- >RCl + H,0

CnupTnapHWHT By peakuusra KApUWULW aKTUBAUTUHW Kylingarnya
TacBMp/all MyMKWH:
BMpPNaMUN<UKKUAAMYN<YyUnamMmin

217

www.Orbita.Uz kutubxonas


http://www.Orbita.Uz

4. CyBumn TOpTNG O™Mynum MOAL LLIAP MUTTUPOKMAA B;\ tob;0pn \apopaTaa
cumprnap monekynanapuiaH CyB aXpLUW6 YnTanyu Ha TyiMHMaraH yrne-
Bonoponnap \ocun 6ynanu;

t>140 °C.H,SO” (KoHwW)
H,C-CH,-OH — - > = CH,+ HpP
CnupT MUKLOPU OPTUKM Ba TemnepaTypa HacTpon 6ynca, ogauii
3thmpnap \ocun 6ynagu:
K 140 °C,HjSO”(kohu)
CH3-CH,-OH + HO-CH ,-CH,- >
-—-->CH -CH -0-CH,-CH ,+ HOH

AnaTun aup

5. CnupTtnapra mmHepa.lékKn opraHnK KucnoTanap TabCcup b;unanupun-
raHna ynapHuWHI rmMapoKcua rpynnacujarn Bogopos atomu KucoTa K,of-
AUrura anMawlnHagn Ba Hatwxkaga mypakkab aup \ocun 6ynagu. by
peakuus sTeputmkaumsa peakuusacu aeb atanagu.

R-OH + HOSO,H R-O-SO3H +Hp

O @]
Il I
R-OH4+ HO-C-R >R -0-C-R +\\p

MeTtaHon, CU~OM, me-runcnupT (EH0Y cnupru, kapbuHon), Tabuar-
na o\ muk™opna 6ynca \am co(|) \ojuui yupauinu. MacanaH, ynu "up
Moinapuga ydypa'tt MyMmkun. JIMMo mMclanonumunr \oclwKuiapu Kcnr
rapk,;uiraH 6ynm6, ymuT'ognmn il ‘s<jvpnapn Tabunil mogalapga-, macanaH,
rabuunin byébynnpaa, ;uitonion;inapga Ba \okasonapga, Mypakkab agpupnapu
aca yCMMIMK Moiinapuga, macanaH, XxacMufl Mmovinaa Ba \okasonapga 6ynagu.

MeTaHON CAUPTAaP ONMUWHWUHI YMYMWURA ycynnapuia ONIMHULIN
MYMKWH. Y Kyn BakTra Kagap éroyHu kypyk\aligaw ycynu 6unaH onnmHno
KenMHAW. LLI;HUHT yuyH \aM MeTaHO/HM érou cnupTu Ae6 atanrad. Eroy
KYPYK \aiganraHga KaTTW K, CYlOK, Ba rascMMoH ma\lcynotnap \ocun
bynagn. by ma\cynotnapga 1— 2% metun cnupt, 5 — 10% cupka KucnoTa
Ba 0,2 —0,5% aueToH 6ynagu. Apanawmagarn mMeTua CAUPTHU axpaTtnd
onuw y4yyH, aBBano, apanawma olak ICa(OH)J éppgpammnga cupka
KucnoTtagaH TosanaHagn, CyHrpa aueToH 6unaH MeTaHON apanawmacu
pekTMdunKaLnoH KoNoOHHaAa \ainganagn Ba HaTUXaga MeTaHON axpaTuno
onnHagun. by ycyn 6unaH metaHon onvw \osmprada cak™aHub gonrax.

Xo3mpru BakTga MeTaHON caHoaTfAa, acocaH, MeTaH KOHBepcus
KunuHraega \ocun 6ynaguraH rasgaH, AbHY CUHTe3-rasgaH onnHagn. ByHuUHr
yuyH yrnepoa(W) okcug Bogopog 6unaH 6uprannkga 840 — 1000 klMa
6ocum octuaa, katanusatop (“90% pyx okcuam 6unaH 10% xpom oKcuau
apanawimacu) nwtupokuga 300—600 °C Temnepartypana Kusgupunagu.

CO + 2H,——- >CH,OH

218



Toja mcmuo.l paTcu 3cytoK, MK 6ynn6, cyB bunam axuw apibiaiuiun.
YHUHT \unun 3tun c[mMpTHUKUra yxtangun. 64,7 ‘Caa kK" ainHanigmn, ou
KYKUMTUP paHr 6¢cpub éHann. MeTaHon 3ax“apiu, y nuuaca, KMWWHK
Kyp K™Mmb K/agy; Kynpok, MUK opU 3ca ynumra onmb kenanu. TexHuka
Mak”\cagnapy yyyH mwnatunagulaH MeTaHOMHUHT \uan T03a MeTaHos-
HUKUAaH Gapkkunagmn Ba Kyiiian Mogfa \WAWHW acnaTagu.

MeTaHon 6upnamun cum{yrnapra Xoc KUMEBWin xocciuiapra ara. byHaaH
Talw”apu MeTaHo/, CNMPTAap opacuna r’MAPOKCMA yyTa BOLOPOA aTOMM
6unaH 6upuKKaH yrnepog atomu! a (pagukanura) 6ornaHraH aroHa cnupT
\ucobnaHagn. LLUyHMHIy4yyH \amMm MeTaHON OKcunnaHraHga 6owka 6up-
namyun cnmpTnap Kabu MKKMTa ma\cynoT (a*MbAerug Ba OpraHMK Kncnora)
amac, 6anku y4 xun (kap6oHa! kucnota \am malcynot \ocun k™Mnagw);

(O] 101 101
CH-OH —>CW/,o - HCoon ~ CO"M+ 11/)-—>CO(OH)N

MeTaHongaH caHoaTHWH! Typnu colanapupga KeT- Kynamja
toinganaHmnagn. MeTaHOMHUHT KyH MWKMOPW 4ymMOnuM anblicrng
(hopmanbaerng) Taképnawpga, KyTuHa Mmo/wanap cmrre j K,uautaa,
macanaH, MeTunaueTar, METU Ba ;MMernnaHuand, MeTunamMmud, MeTun-
Xnopug, LUMeTUNCynbat, Tonyon-cynbokmcnotaHmw' Mmetun )(L)upnapw
\ampaa 6up K;aH4a 6yék/iap, (hapmMaHeBTUK HpeHapaTnap, aTup-yHanap Ba
XoKasonap onuwga xoM aweé 6ynné xmsmaT Kunagu.

MeTaHOoN AXWK 3puTyBUM BYNN6, CAHOATHUHTTYPAN TapMOK Yapuaa,
macanaH, nak-0yék, caHoaTuja, HeTHM KGaifTa MW naWw caHoaTuAa Ba
6owka co\anapfa KeHr Kynamga uwinatunagu.

I“nn cnupt C"Hj-OH, ataHon (BUHO CMUPTU) PaHIrCcu3 CYK/MKANP.
78,3 °C pa kaiiHaingu, —114°C ga my3naingn. CanrvHa wybna;laHaguraH
anaHra 6epn6 éHaan. dTaHON cyB BunaH axwu apanawagn. Cys 6unaH
apanawiraHaa ymymuia \akm kKamasigm, macanaH, 52 x;akvm cnupT Ba 48
\aXkm cyB apanawTupunraHga 100 amac, 6anku 96,3 \axm cyontupunraH
cnupT \ocnn 6ynagn. dTaHoN rabvataa yrneBoAopo/WwapHUHIepMeHTNap
Tabcupuga adnwmgan \ocmn 6yn;uln. 3raHon Tynpok/ia, rabunii cynnapaa,
aTmoc(epaja yypawin MyMKWUH, YCUMANKOYapaa, \ailoH Xyxaip;niapuaa b
KOH Tapknbuga \am aTun cnupr »ypaa o3 6ynca-aa, 6opaun! n aHuK;aHraH.

STaHONHKM oK opuaa cunpriap y4yH KypcatunlaH yMmyMUin OIiHUL
ycynnapugaH 6upu 6unaH onuT MyMKUH. \O3Mpru Bak™rga aTua cnupT,
caHoatja, acocaH, yd Xun ycyn 6unaH onvHagu. buokumésunii ycyn, atu-
NeHHW cynbdaT KUCNoTa W TUPOKMAa TMapaTiawl ycyam Ba 3TUJIEHHMU
TyugaH-Tyrpu rugpatnaw ycynu. CaHoaTga aTaHO anuUenun cynbgoT
K1cnoTa UWTUpoKnda ruapaT.ww ycynm 6unaH onnHagn. AMmo 6y yeyn
3TUNEeHra TyrpugaH-Tyrpu cys 6upukTupn6 (rugpatnabd) onuw ycynura
HucbaTaH 6Mp 03 HOKynali \ncobnaHagu.

STaHON XaNKXY>XaNUrMHUHT TYpau cox;a;lapuja KeHr ninnatunagu.
Y Kyn MUKLOPAa CMHTETUK Kaydyk uwnab ymkapuuiia, faknap, gopunap
\ampga \ngnun mopgganap uwnab ymk,apuiifa spuTyBUM Ba JacTiabkm Xom
awé \ucobnaHaan. YHOaH cupka KucnoTa, AMatunaup, Typam Mypakkab
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ahup.K, 6yEky'lwp Ba Bomlka mMcxraanap ofiMHagM. dTaHon TM66Mérga
Ae3VH(EKLMAN0BYM BOCUTA cudaThia uublaTunagn. dTaHoNAaH, WYHUHT-
AEK, CUMPTAN NYMMANIOKG TaépnaHagu. JIEKUH wyHW Hasapga TyTuw
KepakKK, 3TaHoN — 3a”ap/in HapKOTUK Mogna. Y Te3ga K OHra cuHragu
Ba Tamna ab3onapura Kyuau Tabcup kunagu. Cnuptav nunManionap acab
cucTcMacuHm (acab xyxarpanapuHu emmpaam), oBk,at \a3m K,ManL opraH-
napunn, KpakHW, KOH TOMUPAapHW OpuUp KacliblMKiapra gyqyop Kunagu.
Cnupran NYnmMAnMKNap NCTebMO/ 3TULL MHCOH YMPUHW K;UCK,apTUpaau,
aliHnKca, 6onanvkaa Ba ELUNMKAA ab3oapra KatTa 3apap eTkasagu.

Vkkn atomnn cnuptnap A.M.ByTNepoBHUHT Tysunun! Hasapuacura
acocaH WVKKW aToMAIM CANPTAapHUHT6MpuHYM Baknam HO—CH ,—OH Ty3u-
nvwura ara 6ynuw Kepak agu. AMMO 6yHzai Ty nraH MKKK ato.mim cnmpTiap
iijy KiKjra K,agap apkuH \onga onmHmaraH. UyHku 6y 6Mpukma Tapkmobugan
CYBHU Te3UTMKAA UMK apnb t060pnb, Yymonun anbfernira ainnaHagu:

OH

/ -H,0
CH. CH,=0

OH

VKKn aToMnu cnnpTnapHUHT By xoccacy \amMa opraHuk 6mpukma-
nap yyyH ymymuingup, abHu 6up yrnepog atomura ak"aTruHa 6utTa
rMAPoOKCUA rpynnacu 6uprkkaH 6ynmwmn MymkuH. Monekynanapgaru
6utTa yrnepog atomm ukkuta OH 6unam 6ornat am 6ab3y Mypakkab
mopf;lanap \am 6op, Mmacana)!, xnopansrugpat Cl1,C—CH(OH),. by
6uprkMa \aM y30K, My;LLaT Typa OAMaigM na Hapyananub KcTagw.

»TuneHlnukon> STUACHIAUKO;N> WMWPUH Tal>WwmM MapbaTCMMOH
cyioK”uiK, \macus, 3a\apnu 6ynub, Tylin»naH MKKW aToOMAK cnupTnap —
FVNKONNAPHWUHT BaKMAMANUpP. TAMKonnap KaTOPUHUHIYMYMUIA opmynacu
CNM27N0H),. YHUMHT KYNUWUAKUK BaKMNNapu WWPUH TabMAN ByaraHn yuyH
\am ravkonnap aeraH Hom 6epunrad (rpek4ya ,,rAmMKoc* — wupuH). Cys
Ba cnupT 6unaH Axwu apanawaguraH, 197 °C k"aiiHanguraH cyroK kK
6ynnb, rMrpoCcKONMK XycycmuaTra ara. YHUHT hopmynacu:

I

H- C- C Héku CH,OH CH"OH

OH OH

STUNEHTINKONHW 3TUNEHHU Kanuil mepmaHraHaT apuTMacu 6unaH
0KCUA/Nabonuw MyMKVH. YHU YINeBOAOPOANapHMHI furareHnm \ocuna-
napvra UWKOPHWHI CyBAarn aputmacu 6unaH uwnos 6epnuj opk amm
\aM oMW MYMKUH:

CH,-CH,+ 2NaOH  m>(":H-(]:H3+2NaCl

Cl Cl OH OH
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OTunew'nMKob caHoataa ‘nunenpax Y4 Xun ycynna oiMHagwu:

0]
C1, 2H_O>H CH-CH,

CH,= CH, ->CHp-CH,C1
Cl+ H,0 HOH OH OH

s>HO CHA-CHACI 7

ITUNMEHTIMKONHUHT KUMEBMIA Xoccanapu, acocaum, 6up atomnu
CNUPTNAPHUHT Xoccanapura MyBouk, kenaan. byHaa peakuusinap 6utTa
rMAPOKCUN rpynnagaH \am, ukkana rugpokcun rpyiiiagam \am Gopuiin
MYMKWH. MacanaH, aTUNeHTIMKO/b MK OpUiA MeTa.inap 6unaun yana Ba
TYNUK, TAMKONATAap \ocun Kunagu:

CHpU CH”ONa
+2Na Ml
CHpPH CH,0OH
CHpNa CH~ONa
+2Na-> +H
CUPH CH,ONa

STUNEHTIMKONb YIOBYM MLLIK™opnap 6unaH \am peakuusra KUpuiLagu:

CH™OH CH”ONa
+2NaOH +2H"0
CI/IpI/I CH,ONa

DTUNEHTNNKOMIHUHT AErnapaTnaMmmm kK >TTa ca oBopaup. STUseH-
FMWKONAAH CYB aXXpanub YMKMLWMK WapouTra Kapab UKKW xun 6ynuiim
MYMKWH: M4KM MONEKYNAp AernapatTnaHull Ba MOACKyanapapo Aervg-
patnaHuw. dakaTrmHa 6uTTa MONIEKYNafaH CyB aXXpannb Ynk,utu unaH
6opaguraH xapaéH WUYKN MONEKYNAp AernagpatnaHuw geinnagn. Vkku
Ba YHAaH OPTUK MOJieKynafapHWHT BMPUKULWINAAH CYB aXpannbd Ynkmm
MOJieKynanapapo fgerugpatiaHuw geinnagn: a) aSTUNEHTINKOb NYKK
MOJIEKYNAp AerngpatnaHraHja cupka anbgerng \ocun 6ynagm:

CH-cH-0H
>HjC=cH-0H ->CH -c

OH H'* -Hp H
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bynna opiLTMK, mog;1n cuntmna TydWnHMaraH BUHUA CAupT \ocun
6ynann. AMMO MofeKynacunarum 6utra yrnepo;wa 6up Bak,THubMK' y {una
\am Kj/iii 6or, \am rugpokcun rpynna 6ynagurad Gupukma™nap 6ei<;apop
6ynnuTn cababnu BUHMA'CNUPT resga kbaiita rpynnanaHun6, cupka a.lbge-
runra annaHagu;

6) 3TUNEHTIUKO/Ib MOMCKYNMLAPapo Aerngpatnadiimra yypatuirad/Ta
LUKINK BUpMKMa —aunokcaH \ocun bynaau:

[7i® ch3-ch,-o[h] CH,-CH,

| [ — > 2H,0 + O 0

11 J I ZnCl, [ | \ X

|[H|0-CH,-CH,-0H | CH/-CH,
OvokcaH

AvokcaH 6upnHun mapTa 1906 iinnm A.E.daBOpCKMii TOMOHMAAH
CUHTEe3 KUNMHraH 6ynnb, y 101 °C ga k”™aliHaliguraH paHrcus TUHUK,
CYIOK MUK, DpUTYBYM cudaTnia Kyn uwnatunagu.

STUNEHTNINKONb CAHOATHUHITY PN TapMOK LWpMaa nwinatunagnrat
OupmMKmMagup. Y cys 6unaH apanatTupuaraHia CyBHUHI Mysfall TeMre-
paTtypacuHmn nacakTupué o6opuTtn cababnn ,,aHtudpu.nlap”, SbHN NacTt
Temnepatypafja My3faiinuran apanatmanap Taépnatga uwnatunagu.
Orru{3})pn wapnaH camonc! lui airroMaiimHJUiapnnm' M(YropyHu coButuniLa
(jMPmaHY; KW, \0 $Mprn kik;iga “TUNCTAUKON!» CUHTETUK TONla — NaBcaH
Ba TYp/au xun nnacl Mmaccanap onuwina KeHr uTnaTuamMok” i,

nwopun. Monekynacuzarv yd4Tu yriepos aTomMuaa yuTa rugpokeun
rpynna cau™narav yrneBofopof X;ocunanapy yy aToMAu cnupTnap €ku
Tpuonnap gewunagu. Y4.aTOMAM CNWUPTAQPHUHI 3HT OAAWIA Bakuau
NponaHTpPUoON KN rNuULepuHanp:

CH oH OH

CAMUepuHHM 6UpUHYM MapTa Kumérap Ba hapmaueBT Llleene érHu
KYProwmuH oKcupg 6unaH k™Msgupuw Hatuxacmuga \ocun kK™MraH. YHUHr
TY3UAUWKHKN Ba XoccanapuHu LLlespen, bepTno BaboLkanap Yykyp ypraHraH.

FnuuepuH TabuaTha HOK,0pU OpraHWK Kucnotanap 6unaH 6upra
Mypakkab atup \onnga yupaingn. FAMLepuHHUHT GyHAaR Gupukmanapu
érnap neb atanagw.

OnuHuw ycynnapn. 1 Ernap TMAPONN3 KUNNHTaH4a rnuepuH Ba ér
Kucnotanap \ocun bynaau;
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o
CN,-o-c-R

(0] CH,OH
I [
CH-o0-C-R +3HOH—=> CH-HO +3R-COOH
1 CF kucnota
(@] CH™N-0OH
ravuepuH

CH -0-C-R

2. MoHocaxapugnap maxcyc pepmeHTnap 6unam 6uKrutTunraHga
rnuuepuH \ocun bynaau:

O

(1)epmeHT /1
CI'|H!20P| -------- >FH/,-(".H-C|H,+CH-C\+ Cco,

OH oH oH H

3. Xo™Mpru BakTaa rnuuepuH caHoataa HCrHM KpekuTnawna \ocun
OynaguraH nponuneHgaH onuMmokaa. NMponuneH, aBHano, XxnopiaHuo,
anann xnopuara ainnaHTupunagn:

+ CI*, 500 “C
CH-CH=CH,--—-—--mmmm- >CHP-CH = CHj+ HC1
aniMn Xnopug

CyH@a annun xnopug cyHanpunrad o\ak CaCOH)™ Tabcupuga aniumn
CnuUpTra ainnaHTMpunagn:

2CHp-CH = CH" Ca(0H>2— >2CHpH-CH = CH,+ CaCl*
anaun cnupt

HI/I\OFIT, OJINHTaH aninun CnupT KOMLWIOK WaponTia oKCunnaHagn Ba
rMAUEPUH ONMHa[N:
_|0] + HOH
CH™MOH-CH = CHj+---------- >CHPH-CHOH-CH”OH
(KMnO,+ OH )

®usnk xoccanapu. MmuepuH 290 °C ga K ailHainguraH Kyk,, LWWPUH
TabMAW, TMrPOCKONUK CYHK/IMK, CyB Ba CMUPT 6unaH \ap KaHgan MuK,-
fnopfAa apanawlagk, agup Ba xnopogopmaa spumangn.

CyB 6unaH apanawiTupuaraH ranuepuH TepUHU IOMUBTUM YUyH
nwnatunagn. by mak”canga cyBCW3 TNULEPUHHM Kynjalwl MYMKWUH 3mac,
YYHKMW CYBCU3 FNLEPUH TUTPOCKONMK Mogaa 6ynraHun yuyH Tepu \yxaii-
panapugaru cyBHU TOPTMG ONWL, SHHU TEPUHM KYRAUPULL XOccacura ara.

KuméBuii xoccanapu Xun\atugaH ravuepuH 3TUAEH IMUKON ra Xxyaa
AKVH MacanaH, ravuepuH muc(1l) rugpokcuf 6unaH paBllaH KyK paHriu
mMuc ravuepat \ocun Knnagw;
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H

A \
CH*OH CH-O O-CH
c U
2CHOH + Cu(OH), >CH-0 ' 0-cH + 2Hp
| H
CH"OH CH-OH HO-CH,

MUC TauuepaT

By peakuus Kyn aTOMAW COMPTAApra — 3TWU/eH FMKONb, TNLEPUH
Ba YNapHWHI FOMOMIOrnapura cugat peakumscuamp.

I ULUEPUHHUHT HUTPAT KUCMoTa 61naH y3apo Tabcupnaliné, HATPO-
TANLEPUH \OCUN KUAULL peakuusacy KatTa n\amuaTra ara:

CUPH CH,-ONO,
CHOH + 3HNO, ->CH-ONO02 + 3Hp
CH20H CHA-ONOA

Kap6oH KucnoTanap 6unaH raMuepuH mypakkab agpupnap —érnap
Ba mMoWnap \ocun K*vnagw.

FnuuepuHHMHI\OCMNACU HUTPOrMLUEPUH (MOPTNOBYM MoAAa) ANHA-
MUT Tailépnatga, aHTUQpK:3nap raliepnarga, KocmeTukaga (TepuHM
IOMiiiaTiVin), KyH alHonTuan MAwaTtwknw. 11MTporanucpuHHMHrenuplaarm
6mp (001 M apurmack/LWH opak KaanmTknapmuaa gopu-gapmoH cudatunga
toriganaHnna;IM(KoH roMupnapuHy KCHranivp:ym). ®opmaunsga rnumue-
PWH cypTMa Moiinap Ba HacTanap Talépnartga umwnatunagu. amuepux
WYHUHTAEK, 03Ub;-OBKAT caHoaTuja BWHO, IMKEP Ba NMMOHaANapHU
WMPpUHAATULLAA UWITaTUNagn.

14.2. ®deHonnap, Tysuamwuy Ba Xoccanapu

ApomaTuK yrnesogopognap y~an/acugarn 6up ékm 6up Heya BOLOPOSL
aTomnapwiw 6up ékn 6Up Heya rMAPOKCUA rpynnanapra aaMalinmmiim
HaTu>Kacuga xocun bynaguran 6upnkmanap eHonnap ge6 aTanaau.

OH

6eH3onN theHoON TONyon 0-Kpes3on

MoneKynacvuaaru rupoKCUn rpynnanapHUHrcoHnra K,apad, heHon-
nap 6vMp aTomMnu, UKKW aTOMAKU, Y4 aTOMAW Ba Kyn atomau Gynagu.
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bup (heHonjiap. \ blkcblarn 6urta sogopog atomu 1M apok-
cunra iuiMaiimmaii apomalwk yuncsonopognap \ocunacu 6up aTomnm
tbemonnap gevHnagun.

bynnal IOMOW MK KATOPUMHE BUPUHYM Bakunu teHon (heHon
Kap6on kMmcuora \am geitmnagun) 6ynun6, y Ba YHUHI romonornapu éroy
Ba TOM1KYMU)1m Kypyk\aiifaw >xapaéHmaa axpriumé yn’agu.

OnuHuw ycynnapu. ApomaTuk \anb;ara rugpokcun rpynna Knputué
6up aToMAn eHoNNap onuw ycynnapu Kyn. by ycynnapgaH Kynumauru
CaHONTAa KynnaHunagu.

1 CynbhokmcnoTa Tyxnapura UWK;op KyLWKN6 cytoK aaHTupuw inynu
6unaH oW MYMKUWH:

uMsaupULL
C,H,SOjNa + NaOH ------------- >C,H,OH + Na"SOj .

2. FanoreHnn apomaTuK 6GUpuUKManap rUApoau3 LUANHTaHAa
thenonnap \ocun 6y'nagn. Keinnrn inmnnapga TexHmkaga heHon onmuw
YUYH XN0p6EH30/THM TMApoAn3Nall ycynmaaH goiganaHuamMmokaa:

C,H,C! +Hp =C,H,0H bHa

XnopbeH3ongarn xnop aToMW Kam K/\3kanyBuyam Oynramu yyym
rMaponu3 Muc Tysnapu WMWITUPOKMAA YIOBYM MaTpuilHMW 8 dounsnm
puTMacupa aBToknasga 0nmb 6opunagu.

3. bupnamum apoMaTuK ammnHNapra HUTpaT KNCKTa rabeup aTTMpULL
6mnabl XamMm 0MW MYMKWH. ByHfa opanuk mogna cugatmnja apomaruk
gnasobupukms \ocun 6ynagu:

NH, X NC1 . OH

+N f Ha

+ HCi

deHon romonornapuHu \aMm xynuu rokopugarw ycynnap épgammga
O/ MYMKWH

®un3mk xoccanapu. ®eHonnap cyalEMOH 3puin;mr'an, Yamirixoc \nunnu
paHIx:1u3 M'/{0anapnmp. ®eHonnap aHTUCENTMK, Tepura Tyluca, Kynanpaamn
Kyiin heHonnapruHa cyBga apuiigm, >;amMMa peHonnap cnupTaa, “pupga
Ba 6eHxbwa XN apuiign cys 6unaH kpucral nrugparnap \ocun Knnagw.

Knmésuin xoccanapn. deHonnapna peakuusira Kupuma onanvuraH rug-
poKcu. rrpynna 6op. YHUHr 6eH3on \auk;acura 6¢csocmTta 6ornapnaHanru
(heHoNHM!ILI apomaTMK Xoccacu AHaga Kyunumpo~oynuwura onmé Kenagu.
LWynra k¥pa KUCNOPOL aTOMUHUHT ?PKUH 3M1EKTPOHNAP XYPTU apoMaTuK
\ankabMHT p-3neKTpoHNapn 6unaH y3apo Tabcupnalwagn. byHpaaii 5'3apo
TabcMpnanliu HaTuXacuaa SpKUH 3N1eKTPOHIap XY(PTU apoMaTUK Xank™a
TOMOH CU/MKNAAN, apoMaTuK \anka 3NeKTPOH OYNYTUHUHT 3MUANTU opTaau.
Mva{X)kcun dyrina KNCNOPo4 aTOMUHUHT 3NEKTPOH BYNYTUHUHT 3M4NUTY
Kamaiinwm 01 g™Nen:nga o ,opos aTOMUHUHT AUCCOLLMNaHULLM OCOHMalaan
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OH

dclronnapHUHr KucnoTanu xoccanapy CnMpTnapumMknra Ba CyBumKura
KaparaHga Kyunu, kap6oHaT KucnoTara Ba KapboH kucnotanapra Kapa-
raHga Kyucms. Cupka KUCMOTaHMHI guccoumnnaHuw gonmumiicn 1,8 m10™
KapboHaT KucnoTaHukym —4,9 « 10", dpeHoNHUKN — 1,3 « 10" Ba
CYBHUKN — 1,8 ¢ 10~"*. LLIYHWHTYYyH (heHONNap yHOBYM HaTpWiA 3puT.macu
6unaH peakuuara kupuwunb peHonatnap \ocun yunagm, am.mo HaTpuii
KapboHaTAaH Kapb6oHaT aHrMapuAHN cnMK,Mb Ynknpa onvaingn. KapboHat
KucnoTa heHoNATnapra Tabcup aTraHga eHon \ocun 6ynagu;

C,H,-OH + NaOH-—->C,H,0-Na” + H,0
[C,H,0-INa" + CO*+ N p — >C,H,OH + NaHCO,

1 CnupTnapgaH ¢apknu paBuwjga GeHonnap ¢ak,at uw’opuii
meTannap 6unaH amac, 6anku uw” opnap 6unaH \am peakumara Kupu-
waam:

2C,H,OH + 2Na— >2 C.H"ONa + H,
C,H,OH + NaOH
2. Oppanii ampnap \ocnn 6ynuwn. @CHONHUHT 04ANIA 3hMpRnapuHn

0NunT yuyH amanga (1)CHonatnapra ;uw@atuk KM apomaTuk raljoreHnm
\ocnnanap Muc KykyHu katanu:ulTopnul'nga TabCcup aTrupunagn.

gH,ONa +1J - -—>C.H.-O-C"H, + NaJ
C.HONa +J-C ,H, CH.,-0-C,H .+ NaJ
3. deHoNnATNAPra KMCAoTa Xa0paHrngpuanapu ékn aHrugpuanapu

TabCup aTTMpUAca, Mypakkab athupnap \ocun dynagu:
CH ONa+CI-G-CH, >C,H-0-C-CH ,+ NaCl

0] )

deHon — kpuctann mogga (cytonaHuw Temneparypacu 43 °C, KaiiHalu
Temnepatypacu 181 "C), ysura cyB oupuktupub onmé 16 °C paa
cytok/1laHaguraH rugpat (CMH.OH « HMO) \ocun kunagn. ®eHon cyepa
XOHa TemnepaTypacuga 8% rava spuiign. Y Tepura Tyuwica, Kyigmpagu,
aputmacu 3a\apauaunp. ®eHon Kyynm aHTUCENTUK Mogda bynraHnurugan
TM66METha mnrapu Bak Tnapfa vwnatunmb kenuHap agu, \osmp aca 6y
Makcagda Kam KynnaHunagu.

TexHuKaga heHON TOLWKYMUP cMonacuiaH, CUHTeTUK ycynnap épgaMmHaa
xnopbeH3ongaH, 6eH30ncyNb(|toK1CNoTagaH ovHaan; 6eH30n NPoNuIeH bunax
ankunnadraHga \ocun éynraH moaga — KymMongoH \am ¢eHon \ocun éynagu.
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denon TCxHMKaZa NnacTuk mncco/map (popmanbierun 6unaH KOHAEH-
catnaHuL), nopu-gapMoHnap (ca.mMuymn Kucnota Ba yuuur \ocunagapu),
6yék"ap, nopTnoBYM Mogaanap (MMKpWH K1Ucnota) utnab ymk,apuwiga
Keur Kynamga vwnatunagu.

VIKKn aTOMAU (heHONnapra MpmMoKaTexuH, pe lOPLUH Ba TMAPOXMU-
VNOWMHWN MWUCONT KNANG KENTUPUIM MYMKUH.

OH OH OH
04 rorn I
OH
OH
nupokKaTexmH pelopunm rMAPOXUHOH

MupokaTexunH. Cytok/abinw Tcmucpatypacn Kl X', kMaiunaT temne-
paTypacu 245 °C 6ynraH MKKW aTtoMau heHon. Y ouuk,,\aBoga K,opainmno
K onagn. KynunumkycumnuknapTapkmuoua yyupaian Kotexa aeb atanysum
CMOMa Kypykx”™aliganraHja nmpokaTexuH \ai;us'moé umk,K,aH, 6y mognaHu
NMMPOKAaTEXUH AeAnM \W  WyHAAM ONMLLIAH. Y HUWHT iBasikon Aeb aTanyBum
MOHOMeTUN 3(MpyK Kyn TapKanraH.

PetopumH —TabuaTgatonuarad amac, y guMeinsncy:n.(1)okucnotanapHm
ULLKOpap ULLTUPOKMNAA CYHOK aHTMPUOLLMHAAN, TYPAK K,MMMaToa\00yEK,' Tap
CUHTE3 KMVILLYTA, TMOOMETAA Ae3UH(DeKLMAL0BUM MOASA CU(XTTAA ULLTArTUIaav.
PesopuuH Temup (111) xnopug Tabenpuaa 6uHadgwa paHr \ocun Kanagu.

MMapoxunHoH (cytok™naHnw TemnepaTypacu 170 °C) —Tabuartga
KYNYUINK YCUMAUKNApPHUHITapKnouaa éynagurad ap6yTuH ramkKosmam
\onnga yupangn:

HOAMN! O-C.HIM,

APOYTUM FANKO3NAN

ApbyrnH MTKO3MAW rwyronmsnataHa i MagpoxmHoH \ocun 6ynagu.
TexHWKafa rMAPOXNHOH XMHOHHW KaliTapuT ékn //-xnopdeHonra cxyp
«-guxnop6eHsonra 200 “C ga 6ocum octuga MUC KaTanusaTopu UUMKU-
POKMAA YIOBUM HaTPWUiA 3pUrMacu rabCup NTUPMUT Wynn 6unaH onnHagu.

0 OH
Il \
C
[\ \
HC CH KanTapuLl HC CH
[ I * \ [
H CH oKcuaNaHuLl HC CH
9 oxcanay \
C C
I \
0 OH
XWUHOH TMAPOXNUHOH
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| NAPOXUHOHHMHT y3Ura Xoc XyCyCuUAaTW WyUAaKn, Yy OCOH OKCUII-
NaHn6 XMHOH \ocun Kunagn. OKCU-MaHWLW BakTUAA TYK; PaHI N opanunk
MOLAa — XMHTUAPOH (XMHOW 6Unan rnApOXMHOH NUH I MONEKYNap GUpuk-
macu) \ocmn 6ynagu. MmapoxMHoH GoTorpadusaga o4nnTupruy (Npos-
BUTENb) MoAda cudaTmga Kyn uwnatunagu.

14.3. Anbgerngnap, Tysuamwmn sa xoccanapu. dop-
Manbaerug xoccanapu Ba ONUHULLIN. AueTanblerug

o
Il

Tapknbuga okco- €kn kapboHun rpynnacu (—C—) TyTraH mogganap
anbAerng Ba KetoHaapra taannyk tm éynagu.

Monekynagarn KapboHUN rpynnacuHmn yrnepos aTOMUHUHT 6up 60T
BOLOPOL aTOMWN 6unaH, MKKUMHM 60T 3ca bupop pagmkan éunan bupukkam
Mogfanap anbgerngnap feivnagun (Yymonu anbgerng 6yHaaH MycracHo)
Ba ynap Kyihugarn gopmyna opkanum ugoganaHagu: R—C = O. bup

\
BaneHTNn pagmkan — C = O anbgerng rpynnacu geinunnagun. H

H

YneBofOPOS pagnuKannapMHUMI xapaktepura K,apab, anbgerngnap
TYWWHTaH Ba TyWUHMaraH, O4uK, LWHXWPAKW, annnuKInuK, apoMaTuK Ba
reTepoumnKnuk anbgeru;ulapra 6ynumanu. ByHgaH Tawk™apu, ansgerugnap
6una kapboHun rpynnack ékn Kyn KapboHun gynnacu cak™araH 6ynu-
Wwn MyMmKun. O
A;ThaTuK TyAUHTaH anbaernanapHn ymymuii \onga C'H,
H

thopmyna 6unaH ugoananaT MyMKUH.
HomeHknaTypacu. TpuBman HoMeHKnaTypara, acocaH, anbgernanap
ynap OKcugfiaHraHga xocun bynaguraH Kucnotanap HoMu 6unaH atanagu.
MacanaH, anbgerngnapHuHr 6upuHumn sakunu H—C = O yymonu anbferug

H
(ékn popmanbgerng) geb oputunagn. YyHkKn y oOKCUanaHraHga 4ymosnm
kucnota (Acidum formicum) ra aitnaHagu. KelivHrn romonor cupka anb-
perng (Eku auetanbgerng) feb atanafu, YyHKU y oKkcuanaHraHga cupka
kucnota (Acidum aceticum) ra ainnaHagn Ba x"oKaso.

Xankapo ypuHb6ocapnnm HOMEHKNyTypara Kypa anbferuganapHuHr
HOM/apyn TernLIIN TYANHTaH YreBOAOPOANap HOMMKIA Chb KyLUMMYacuHN
Kywuw 6unaH \ocun KunmHagn. MacanaH, Yymonu anbfernj metaHans,
CUpKa anbferng aca ataHanb e6 HomnaHagu. Mypakkab \onnapfa aca
anbAerng rpynnacu TyTraH y3yH 3aHXup TONunagu Ba pakamnaHagwu.
CyHrpa pagukan TyTraH yrnepofHuHr \ofaTu pak,am 6unaH Kypcatunuo,
pagukan \ampa y3yH 3aHXup HOMNaHagu.
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I"iUHonai MmOMCHKnaTypara Kypa MypakkabpoKTy3unraH anbgerus-
nap cumpka a.lbnernguHUHr MeTUn 17pyx;unarn BOLOPoS aiovLiapn yrneso-
popog pajinKiLMNiapnra a*TmawimHiwmngad \ocmun 6ynraH bupukmanap geb
KapajKuui.

@)
/1
M—C—H yymonu mnbferung, popmanbierng, mMetaHa b
O

/1
CH,—C—H / CupKa anbferunp, ataHanb
CH,—CH,—C—H NPONuWOH anbierng, nponaHanb

)
- // ~
CHj—CH,—CH"—C—H  wmo#i anbgerng, 6ytaHanb
]

3 2 1/
CH,—CH—-C—H M30-MOW anbaerug, 2-metunrlponan”~uls

CH,

OnuHuwu. 1 Bupnamum cnuptnapHu okcmgnab anbgerunanap onuu
MYMKWH. By XapaéHHW cytoK, Ba ras hasanapga onmé 60pul MYMKUH.
Okcupnaw xapaéHu cytok,hasafa onmbé 6opunraHga K\CrrOY, KMnOA,
CHO”, MnOj Ba bowK,a OKCUANOBYMAAp UwnatTunaan.

a3 (pasafa okcmpnaw ydyH aca cnupT 6yrnapuHuUHr \aBo 6unaH
apanawmacu t”~opu Temnepatypaga (300 —600 °C) meTann
katanusatopnap (Cu.Zn) yctuaaH “Kasunagun. CaHoartga hopmanbaerng
0/IMW WyHra acocnamraH. KOkopw Temnepatypaga Mmuc \aBo KnMCcnopogm
6unaH 6upukno, muc(ll) okcmpg \ocun Kunagw;

2Cn + =Cuno
Mwuc(M) oKcua MCTaHOMHM OKCUK;y1ab hopmanbaerujra ainaHTupaau;
C\\p\\ + CnO - UNCKNO + Cun + Wl

By peakuus y3nykcus paBuLlija AaBoM 3Tafgu, YyHKW pcakuusga axpanué
UMK,KaH MUC MeTanu \aBo KUCopoaun 6unaH K,aiTa-K,alita oKcuanaHuo,
METaHOMIHWUHT SHTU KUCMAapPWHU oKcuanain Gepaam.

2. CnupTnapHu KaTaNuTUK germaporeHnaw nynm 6mnaH \am anbpe-

rMara annaHTUpPUL MyMKWH;

Zn,CU )

300-400 °C H
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3. TyiuHram yrnceogopo/blapHu nuranorewiw \ocunanapmgaH onmT
My.MKWUW. Arap ranoreH ato.Mnapy rcMmHan ow;awraH guranored;in
\ocuna.lap MWK,OPHUHT CYBAM 3puTMacy 6munaH KaiHaTuica, anbgerng
\ocun 6ynagu:

H H
I - 2NacCl |
CH -C-Cl+2NaOH ------—------ >CH -C-OH - >CHs3-C =0
-H,0
C1 OH H
4. AueTuneHra cye Tabcup K™Mngupub (rugpatnab) cupka anbie-
rManHu onuw MymkuH (KydepoB peakuusacura k™paHr):
@)
HC =CH + HOH CH,-C
H

®un3nk xoccanapu. AnbAernanapHUHr SHF6UPUHYN BaKUAN — YYMONU
anbaerng (hopmanbgerna) oaanii Wwapoutaa 6yryBun yTKUp X,uanu ras.
AnbAerngnapHuHr Kyiin Bakuinapu cytk, Mogga 6ynmo, cysga Ba opra-
HUK 3pUTyBUMnapga 0coH apuiign. KOK,0pn Bakmnnapu K,aTTuk,mMogganap
\ucobnaHagu.

AnbperngnapHunr 6av3unapu (C., Ba C,,,) atmp 171 \ngnHm acnatys-
yn Xywoeyin bynagn. Y napHWHI MOMEKYNsip OrTUPAUTM OPTUWWIN 6unaH
K"aliHalll TcMnepa'typacy KyTapLikwmy. Hopvuuib 1nbacrugnapHUHT KaiHaw
TeMHeparypacu TapMoK”b'MnaH WHXWUPAN anbaerngHukura KaparaHga
toyopun 6yn(jgu. Maciuiaii, moin Mibnc| ng 75 “C aa, v oMol 1nbaerng aca
64 °C pa KwitHaingw.

KumcBuii xoccanapu. AnbAcrngnap KUMEBUIA peakumsanapra OCoH
Knpumniagn. byHra cabab kap6oHWn rpynnagarn KMCnopog aTOMUHUHT
yrnepoara HucbataH 3neKTpMaH(uii 3apsgnaHraHAMIn HaTuxacuga
KapboHUN TpynnaHWUHI KyTONaHraHIuruanp =0 *

Anbgerngnap acocaFi kapboHmn rpynna, pagukan \amga kap6oHun
rpynnara 6MpukkaH BOAOPO4 aToMu \ucobura peakumsara Kupuwagm.

1. OkcuanaHuw peakuuscu. Afbaernanap yuyH cudar peakyms ,,KymyLu
Ky3ry“ peakuuacugump. YHuW amanra OWMpUL Y4YyH To3a npobupkara
Kymyw (1) oKCMAHWUHI aMMuakgaru aputmacu conuHagu (AgMO cyspa
amanga apumanigun, NeKnuH amMmuak 6unan sapyByaH oupmnkma [Ag(NH3),Jo H
\ocun kKunagw), yHra anbgerng spuimacu Kywunagm sa Kusgupunagm:

0] @)
aMMUnaknanm 3puTMa
R- C + Ag,0 >R-C +2Agi
fC \
H OH

KN aiiTapunraH Kymylw npo6upka Aesopnapura SAATUPOK, K'aTnam
\onngaa ytupanu, anbgerug aca oKCMANaHMG, TErULWAM OpraHuK Kucnotara
ainaHagw.
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Boink;a 6up xapakTepnin peakuusa anbacrugnapHu muc(ll) rugpokeng
6mnaH (Okengnawwnmp. Arap Muc() runpoKCMAHUHI\ABO pamrnm yykmacura
anbferng spMtMacumjaH KMhWwuaca Ha apanawma kK*wusgupunca, y \onga
pactnab muc(l) rMApoKCMAHWUT capuK, YyKMacu naingo 6ynagu, y
KU3AMPUL [ABOM STTUPUAraH4a KM LA paHrnn mMuc(l) okcuara annaHagm:

0 0

A tec A
R- ¢ + 2Cn(OH),------------- >R-C + 2CuOHi + H,0

\ \ano paHr \ capuk,

H OH

o°C
2CnOH--—---- >Cup + Hp
capu K KN3unn

By peakumsfa OKCUANOBYM MUC B6YyNn6, YHUHT OKCUANAMUT Aapa-
Xacu +2, gaH +1 rava k"aiitapunanm.

Bupukuw peakumacu Kap6oHUA rpyHHacuaaru ysunaguraH n-6orna-
HUWW 6unaH 6OrIMK- YHUHT YUUITaH XXoiura aToMaap Ha atomaap rpym-
nacu 6upukagm, MacanaH, MeTaHon G6unaH BOAOPOZ aprilaliMacyl Kusgupun-
raH KatanmsaTop yCTuAaH YTKasuraHaa, y MeTaHoarava K aitapunagu:

0
/1 t., KatanusaTtop
H-C +H,—-——————- >H,C-OH
MeTaHoN
H
MeTaHaslb

Bowk,a anbgerngnap \am BOLOPOAHU XYLAW WyHrayxuwaw 6upuk-
TmMpagun.

Anbacrunnap!-1! umaHng kucnota Ta'lAmp Kungupuaca (Kanmin umaHmug
MWTUPOKNAA), OKCUHUTpUANap \ocun bynaau:

[N
CMN-C +11-CN >CIl1,-C11-0T11
| |
H c N

(% OKCMMPOMUOH KMUcNoTa UUTPUN

dopmanbgerng, svHU MmeTaH;ulb CHMO —yTkup 6yryBun \ngnu,
paHrcus, cyBaa axwu apuiignraH 3a\apnu ras, -21 “C ga k™aviHaingw.
YHUHT 40% nun 3puTMacu opmasmuH HoOMU BunaH rpuTUNagK.

dopmanbierns anbferngnap roMonornk K aTopuHUHT GUPUHYM
Bakuan 6ynub, anbaerngnapHuHr ymymuii popmynacugarn (R—C = 0)

H
paguKaiMHWHT YpHUAA BOAOPO aTOMU XKOWMaliraH, SbHU:
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Cwioatna hopmanbaerug, acocaH, UKKU XUn ycynna — MeTaH b\ YHUHT
romMonornapuHu Yaia okcun,naw \amga MeTun cnMpTum \aBo KMCNoponu
TabCcMpusa KaTanuTuk (MUC, nNaaTuHa) oKcmanaw Eku NernaporeHnail
ycynnapu 6unaH onnHagu. MeTaHOAHU OKcuAnaw \am fernaporeHnat
\am tok,opu Temnepatypaga (500 — 700 °C) onnb 6opunagn.

0]
CH,OH + 1/20,- ->H —C\ + HQO
H
0
CH30H
\
n

KnuméBuii xoccanapu xu\atmaaH Gopmanbaerng — aHua peakuusra
KMPULWYBYM MOAAA. YHra OKCUANAHWUW Ba GUPUKTUPWUG onuul, LWy
XyMnagaH, THNMKOHAEeHCATAaHULW peakuusnapyu xoc.

(CHj),N~ +bl\p ———=»6CMp +4NH,

FekcamcTuaemMreTpaaMmH (YpPOTPONMH)ra HUTPAT KWCAOTa Tabcup
aTTMpUATauga, rKcoreH Aeb aTwmwmrad Kyyaym nopTao0BYM MoAaa ONvHagn.

YporponuH nnactmacca caHoaTuga, aiiHukca, heHonhopmanbaerng
cMonanap TaWépnawga K,0TupyBuM Mogda, TM66METAA 3ca aHTUCENTUK
cuhaTnaa KeHr Kynamaa uiinatunagn. YpoTponud éHaau, wy cababnu yHu
npeccnab ,~aTTwb; cnmpT”act atanaguraH TYTYHCU3 EHUNTY TaliépnaHaam.

dopmanbgerng nwkopuin my\mtga (maca.'wwH, Ca(OH),) nwTtnpo-
Knga anbfofb KOHAEHcaTAaHuWra yypaingn. Anbaonb KOHAEHCATNaHTaH
thopmanbaerng opanmkma\cynoT — okcuanbgermngnap \ocun knnmée —
yrneBognapra ainaHagm:

CHjO 3CHp
CUp tCUP CHPH-CHO-—- »CHAOH-CHOH-CHO >

Hatmxapga — rekcosa \ocun 6ynagm: CH"OH—CHOH)» —CHO

dopmannH TUBOMET aManuéTnaa KeHr KynnaHunagn. ®opmannHpaH
cyB 6ypnatnb to6opunca €kun y3okK, Bak,T nacT TemnepaTypaja caknaHca,
y nonnmepnaHnb napadopm gebd atanyBym ok"uyykma \ocun K,unagu:

AHCHO t; (HCHO),
napacgopm
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Mapathopm mMofieKynanapu yytnnaaH T0 cakkmatarayn popma.lbnernn
MO/eKynanapvHu cab;nainn. Mact Temneparypaga ¢op.M blbCrna Nonu-
mMepnaHuwmn Tydannm yum gopmxoHanapna K) — 12"C naH nact Temne-
paTypafa cak,1aMac/nk Kepak.

dopmallbnerngHUHITM66mMETAA KyNNaHUWN YUNMIOK;CUTHN UBUTKLL
XyCyCcusTura acocnaHran. ®opmanbxwrun tabeupuga 6aktepusnapHuHr
oucun mogganapu usmningn, 6y \arro ynapHuHr yammura \am onvmb kenagw.
dopmanbgerng TM66METAA acocaH, e3nHpeKUManam mak;caamna, SbHU
KacaiIMK Ky3raTyBuM MUKPOOPraHu3mMaapHu Myk,0Tuwina K naaHunagun.
dopma-TH 6ypnapu 6unam (popmManmHHU K,aliHaTuAraHna) gesnHgekuns
K,WIMHYBMM Xomanap 6yrnaHagu; popmatbaerng sputmacy 6unan xappo\-
nap Kynu, xxappo\nink acéobnapu gesvHgpeknmanaHTupunagm sa \okaso.
LLyHWHr ek, opManbaerns aputmacu aHaToMUK npenaparnapHu 6ysm-
AN WKAaH cak™aw (KoHcepBanalw) Mak,caguga rinuepuH, MUTpo— Ba
aMUHOCNMPTNap oNnLWda uwnatunagu.

dopmanbaermagHUHT Kyn muk™opu hcHondopmibibnerng cmona’tap
onMwaa nwnatunagu. Y gopmanbgerngHuHr eHon 6unad peakuumara
KupuwysmngaH \ocun 6ynagu. by cmona Typan nnactmaccanap uwnaé
yntapuil ydyH 3apyp.

dopmanbgerngHuHr kapbamug CO(NH,)N 6unaH peakuusara Kupu-
WwyBnaaH kKapbamug cmona, yHAaH 3ca amuHonfaacTnap onumHanu. by
nnacTmaccanapfaH 3neKTpoTexHuka 3\Tuéxnapu yuyyH MUKPOTrOBaK
maTepuannap TaliépnaHagn. ®opmanbgerng 6ab3u 6up gopu Mogaanap ea
6yék/iap mwnab ynkapuwga \am mwnatunagu.

AueTtanbgerng, 6ok aya anTraHa cmpka anbaerug, SbHU ataHanb —
YTKUP \nanun, paHrcus cyror WK, cyBfa axwwmy apningn, KaiHaw temne-
patypacu 21 °C.

FOKopn KOHUeHTpauuacu yTkup \MAAN, KUYUK KOHLeHTpauusacu
aca xywoyii 6ynagu; 6ab3aH YHUHT X,uan onma \iiguHun acnatagm (onma
Tapknbuga o3pok, MUKLOpAA cupKa anbgerug 6op).

Na6opaTopus waponTuga auetanbgernn, ogatrha 3TWA CMUPTHM
Kucnotanum my\mtga kKanuii buxpomat 6unafl okcnanaHn6 onnHanu:

KACHOM + 4H,S0,— >KjSO, + Cri(S(),), + 4H,0 + 30;
0

CH,-CH,OH +o0 llc-c/+H,0

CaHoaTpfa aleTanbferng acocaH

—3TWUN cnupT 6ypuHK KaTtanusaTop (MWUC) Tabcupupa okcuanall,

—aleTUNeHHN Katanusatop (cumMob) UWTUPOKMaa cys bypyn 6unaH
rmgpatnaw Wynm 6unaH,

—3TUNEHHW Nannaguin Tysnapu UWITUPOKMAa \aBo KMCNopoan bunax
oKcuAanaw HATuxacuga onnHagu.

by ycynnap opacuga Tobopa Kyn KF1-"aHuWnaéTraHn 3TUNEHHMU
TYrpuMaaH-Typpu oKcuanawanp:
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lo | ~0
2CH,=CH ,-—-—--- >2CH,- C
"H

By peakuus 120 °C ga Ba 1000 — 1200 kIMa 6ocumuga 6opagu.

14.4. KapboH Kucnotanap. YMymMuin Xxoccanapwu.
Uymonn Ba cupKa Kucriotanap

0
/1
Monekynacuga ®yHKUMOHan kKapbokcun rpynnacu (-C —OWN)
caunaiguraH opraHuk Gupmkmanapra Kkap6oH kucnoTanap gelinnagn. Kap-
6oKcun feraH HOM KapboHWA Ba rMAPOKCUA cy3napugaH Kenamb UmkK,aH.
Kap6oH KucnoTtanap monekynacuparn kapbokcun ynnaHuHrcoHura
Kypa 6up acocnu, MKKu acocnu Ba K acocnura, paguKanHuHrrabunapura
Kypa TylinHraH, T *MHMaraH Ba apomaTtuk Xunnapura apk”aHagu. bup
acocnum TyWnHraH KapboH KucnoTanapra WwyHAai Tabpud 6epull MyMKUH;
Monekynanapuga TYAWMHraH YrieBofopoj pagukanuM E€ku BOAOpPOS
aTomu bunaH GupmkkaH 6UTTa Kapbokcuna rpynnacu 6ynraH opraHuk
Mogganapra 6up acocnu TyhnmHraH KapboH KucnoTanapu geb aTanagu.
O
//
YnapHu ymymuii \onga —C—OH topmyna 6unaH ndoganal
MYMKWUH (4ymonu kucnoTa 6yHga[| mycTacHo).
HomcHknatypacu. KyHWHYa KUCNOTanapHUHITapUXnin TpuBmnan HoM-
napu vwinatunagn:

I —COOI —yymonn K1cnoTa,;

CWh, —COOIT —cupka Kucnora,

CHj —CHj — COOIN —nponuoH K1cnoTa;

CHj —CHj —CH, — COOH — moli Kucnora;

CH, —CH* —CH, — CH, — COOH — BanepuaH KucsnoTa.

PaunoHan HoOMeHKnaTypara MyBopuk 6up acocnn kapboH KucnoTa-
napHu Homnawfaa kapbokcmn rpynna 6unaH 6MpUKKaH pagukanra moc
KenaguraH yrnesofopof Homura ,,KapboH KucnoTta“ cysnapu Kywunagu.
MacanaH:

cupka kucnota CH,COOH — meTaH KapboH KWCNoTa,;

nponuoH kucnota CH,CH,COOH —3TaH kap6oH KMCNOTa;

moi kucnota CH,CH,COOH — nponaH KapboH kucnota geb atanagn
Ba \okaso.

Ta6buatga Tapkanuwu., Yymonum Kucnota yymonupga, KAUUTKK YT
(kpanuBa)ga Ba UrHabaprau apyaga 6ynagn. KMuutk,M YTHUHT KyihAgu-
PULLIN — YYMOJSIN KUCAOTAHWUHT ANANPAAHTUPULL TabCUPUHUHT HaTMXKa-
cnamnp. Moli kucnoTa (6yTaH KucnoTa) admraH Mo Tapkubupga, BanepuaH
(neHTaH) KncnoTa aca BebTepuaH ycumaurn ungusnga ynagu.
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Onununwn. 1 KnpboH kuc™toranap nabopartopusana aHOpPraHuk
Kucnotanap Kabu, ynapHuH”eTyJnapura cynb@aT KucaoTa Tabcup aTTupmob
K 34MpULW 6unam ONNHULWN MYMKUK:

(0] (0]
/1 I n
2C HI,-C\+ H,SQ,— N Na',SOI, + 2CK|L-C\
O- Na O- H
HaTpuii aueTtart cMpKa Kucrota
/0
/1 I A
2CH-(CW,),,-C + H,SO,—” NaS0O, + 2CH-(CH ), -C*
0-Na OH
HaTpuin cTeapat cTeapuH Kucnorta

TynHraH 6mupacocnu KapboH KucaoTanap acocam Kyinunaiv ycynnap
6unaH onvHagu:
1 Mypakka6 ahupnapHu rugponmsnat 6unaH oNmMT MYMKUK:
R —Ci—O—R '+ HOH--—-->R-C-OH + R'-OH
\
0 0]
By ycyn amanga toKopu MOSeKynap ér kucnotatlapuHu érnapfaH Ba
MolinapgaH onuwaa KynnaHunagu.
2. bupnamun cnMpTnapHu okcma-law ynu 6unad onuw. byHga aBBan
anbferng, cyHrpa aca kmcnota \ocun 6ynagu:

+ 101 +[0]
CH,CH,-OH----- >CH—C|: 0 -—-- >CH-COOH
-H,0
H

®u3mnk xoccanupu. KapboH KMcnoTanapHUHI Kyl Bakuanapu ogat-
farv wapoutga yTkup \un;m, cyB 6unaH \ap k“aHgaii Hucbarga apanata-
avraH, \apakatyaH cylok mK. Kucnonukd cuH(})UHUHT ypTa Bakunnapu,
SABbHU MONEKynacuia yrnepog aToMnapuHuH! coHm 6elwThaH TyK,Kv narava
6ynraH kucnotAwap (M3omoi kucnota \am) MOMCUMOH CyrK"ATKnap 6y-
nnoé, cyeda EMOH 3puiign.

FOkopn Monekynanu ér kucnotanap \MAcwus, cysfa apumaignran
KatTuk, mogganapamp. Kap6oH KUCNOKUTPHUHTAEApAN \amMacu CHUpPTAA
Ba achmpaa AXwmn apuingu.

KucnotanapHUHT MOSIEKYNAP OFUPAUTA OPTULWKN GUNaH CoNnLWTMpMa
orvpaury Kamasagu, K“aiiHaw TemnepaTypacu aca optagu. Hopman Ty3u-
nnuwira ara 6ynraH KucnoTtanap TapMoK/1aHraH 3aHXWpPAu KucnoTtanapra
KaparaHga tok,0pn Temnepatypaga KaiiHalign. Monekynacmgaru yrnepog
aTOMMAPUHWUHT COHM XY(T BynraH Kucnotanap yrnepos aToMmnapu CoHu
TOK,6ynraH KucnoTtanapra K“aparaHia tok“opu TeMnepaTtypaga Cytok naHagu.
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Kumésuii xoccanapu. KapboH KucnoTanapHWHT rW/lpokcun rpyn-
nacmnary BOAOPOA aTOMW CnMUprnap Monekynanapunarura HacbaraH aH4a
\apaKax4afr LLyHWHTY4YyH cyBna spnidanraH KapboH Kucnotanap BOAOPOA
WOHNapUHM YnKapaan BanakKMyCHU K,M3apTupagu:

10 O

OH 0}

KapboH kucnoTanap opacmfja Yymonu KUcnoTa 3HT Ky4anm Kucnota
\ucobnaHagn. Kap6oH kKucnotalJapHUHI Kyunm KapboKcun rpynnacura
6MpMKKaH aToMra ékn aTomnap rpynnacura 6ornvk,. Kapéokcun dynnara
OMPUKKaH pafuKannapHWHI KaTTa™mawuwm KUCnoTanapHUHT KYYUHK
KamanTmpagu.

Kap60oH KucnotanapHu KMMEBWMIA Xoccanapura Xoc peakumsanapHu,
acocaH, KyWugarn rpynnanapra 6ynuw MymkuH: Kucnota kap6okcun
rpynnacmgarv BoLOpPOA aTommra xoc peakuyusnap. Kapéokcun rpynna-
CUHUHT TMApoKcunnra xoc peakuyuanap. Kucnorta kap6oHun rpynnacura
X0c peakumanap. Kucnota pagmkanmgarm BOAOPOAHMHI aiMalluHNLLIW
6unan 6opaguraH peakyuanap. OKCcugnaHuw peakumsanapm.

1 KucnotaHuHr kap6okcmn hynnacugarn BoLOpoS aToMuK MeTannap,
MeTasn oKcuanapu Ba uwopnap 6unaH peakuusara Kupuwagm.

Kap6oH KucnotanapHWHr metannap 6unaH pcakumsacu:

2K-C-OJ1 + 2Na-—»2K-C-ONa + H,
O 0

Menann okcugnapu 6unaH peakuuscu:
2R-CO0H + MgO — >(R-COO),Mg + H,0
Mwuyopnap 6unaH peakymscu:
R-COOH + NaOH — >R-COONa + Hp

Kyucus Ba yuyyBYaH KuUCOTanapHWHT Ty3napu GunaH peakuywusra
Kupuwagu:

2CH,CO00H + CaCO,— >(CH,C00),Ca +CO,+ Hp
HOLWbLMIA aueTaT

2. Kap6okcun rpynnacugarn ruapokcunara xoc 6ynraH peakuusanapra
KWCnoTa ranoreHaHrmgpuanapu, Kucnota aHrmgpuanapu, Kucnota
amMuanapu Ba Mypakkab aupnapuHu \ocun 6ynuw peakuusnapuHu
MUCON KENTUPUL MYMKMUH.
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Kap6oH kucnotanapra ¢oocthopHuUnr ratoreHnn éupukmanapu PCI,,
PCI, KM TUOHWA XNOPWUA TabCUP KUAAUPpUNTamaa KMCNOTaHWUHT ranoreH
aHrunpugnapu \ocun Gynanu:

R-CI =0+ PCl;—>R-9\=O+ POCL + Ha

OH Cl
KWUC/N0Ta ranoreH
anrungpunan
/ o]
R-C=0+0=5 — >R-C =0+ S0, + Ha
\
C I
OH Cl

TUOHUA XJIOPUL

CanoreHaHrugpuanap xyga 6ckapop Mo;wwiap \ucobnanmb, ynap
CyB TabCMpuja BOAOPOL XN0pW Ba TETM TAM KUcoTara HapyanaHagu:

0]
R-C = O+ HOH — >R- C + Ha
a OH
Mmapokeun gynnaHuHr —amuHogynna NH” 6unaH anMawiH1LWK
HaTmKacuga KucnoTta amuan \ocun 6ynaaw;

O /0

Kap6okcungarn rugpoKCUAHN CNMPT KAAAMIM BGunaH anmallu-
HUWK mypakkab agupnap \ocun 6ynuwunra onnbé Kenagn. Mypakkab
aupnap \ocnn GYAUWIHWHT 3HT 0AAWMA YCYNN KUCNOTanapHu cnupT
6unaH cysTopTn6 onyBsun mopgaa (H,SOMHCI Ba 6)nap uwtmupokmnaa

Kusgupuwanp:
N\ /
CH,-C\ +HO-CH  HO+CH,-C

OH OC,H,
cMpKa Kucrota cUpKa aTun aupn
3. Kncnota kap6oHuUn dynnacura xoc peakuusnapra MUcos Kununé

BO,U'OpO,EI,HI/IHF6VIpI/1KI/ILU peakuMACUHU KENTUPULL ;MYMK'TH:
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OH

0
1
R-C + H, R-C-OH R-C\+ H,
AOH -H,0 H
H
KucnoTa anbperng cnupTt

By peakums maxcyc kaTanusatopnap UWTUPOKNAA oK opu Temnepa-
Typaga 6opaau.

4, KucnoTa pagukanuaarn BogopoAHU a*TMalLMHUILKL 6unaH 6opa-

AuraH peakuusnapra Kyéw Hypw, iiof kpuctal®napu ékun dhocdop Katanm-
3aTopauruna raaoreH TabCUpnanMWwnHN Ke;rrMpuw MyMKuH. ByHaa pagu-
Kangaru 6up ékm 6up Heya BOAOPOJ aTOMM rafioreHra aaMallMHraH Kuc-
nota \ocmnacu BYXyAra Kenagu:

KarT.
CH,CH,-COOH + B ->CH3CH-COOH + HBr
NpoONuOH KucnoTa
Br
a- 6poMnNponuoH KucnoTa.

Xynan anbferng Ba ketoHnapgarngai kapbokeun gynnara a- \onat-
Jarv TypraH BOZOpoA aTomaapu aH4Ya \apakatyaH \ncob6naHagu.

OkKcugnoBumnap Tabcmpura KapboH kucnotanapu mucbataH TypryH
\ncobnamanun (Yymonu kucnoragaH tatk™apu). Yymonu kucnotaHu \am
anbaerng

O O

Il Il
HO—C—H \am kucnwa H—C—OH ge6 K,apaw MymkuH. LUy ca6abnu
y ocoFi OKCMANnaHaaun Ba KapboHaT KucnoTara ainaHagm:

0 0
I
HO-C-OH +0 ~ HO-C-OH
(HACO3)

Kap6oH KucnoTanapHWHT KaliHall TeMnepaTypacuHUHT oK opu 6ynn-
Wy 6y monekynanap opacupa sogopoj 6ornaHuwnap \ocun 6ynuin
6unaH 6ornuk,\ncobnaHagn:

.0=C-OH ..0=C-0H ..0=C-0H
\ [ !
R R R

Uymonu kucnota HCOOH —ATKUp \MANuM, paHrcus Ccyok M uK,
101 °Cpa kaiHaingu. CyBpa wucTanraH MUKAOpPAa 3puiigun. TepuHwu
Kynhanpagun. Y uymonu 6esnapufaH axpanmb ynk aguraH Cyrok/1MK Tap-
Knéupa, WYHWHrAeK 6ab3n ycumauknappa (macanaH, KAYMTUWM YT
6aprnapunga) 6ynagu.
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Onuunwn. Unrapyn yymonunapHu cyera 6yktupm6, cynrpa aputmaHm
\aignm HynM 6unam 4ymonum Kucnota onmHap 3au. \o;3mpru BakTha y
6up acocnn KapboH KucnoTanap ONULIHUHE oK opuaa KypcatuaraH ymy-
MWIA ycynnapugaH 6upu 6unaH CMHTC }K,UAUW MYMKWH. JlaGopaTopusaga
YyMOAWM KuUcnoTa Kyimaarn ycynnap 6unaH onmHagu:

1 XnopodopmMra ytoBYM HaTpWili 3pUTMACUHW TabCup 3TTUPULL Aynn
6unaH:

]

HCC1, + 3NaOH — >3NaCl + HC(OH), — > HC + H,0
OH'
2. LimaHung kucnotaHy rugponunsnall Hatmxacupa:
HCN + 2\\p — >HCOOH + N11,

3. Metann rugpugura KkapboHaTt aHruapug rai,cup artupuw 6unat
KMcnoTa Ty3n 0IMHKUG YHU KucnoTa Ta'>cupuna iiap4iuiaé yymonu kucnoTa
ONULL MYMKWH;

KH + COM—>HCOO0K

CaHoaTga YyMOSIM KMCMOTa O/INLW YYYH Youum HaTpuiarn 125 — 150 °C
TemnepaTypaga Ba 5—10 atMm ocTuga yrnepog okcug 6upukTupunagn:

CO + NaOH — >H-C
"ONa

Xocun 6ynraH HaTpuintnm Ty3 CYWONTUPWUAraH cynbdat KucnoTa
MWTMPOKMAA NapyanaHraHja 4yMmonn KucnoTara ainaHagun:

@) O
n /1
2H-C-ONa + H"SO"— >Na"SO, + 211-C - OH

Yymonu kucnota YTKUp \uanu, paHrcns Cylok WK, KaHaw TcMmne-
patypacu 100,5 °C cyB 6unaH \ap KaHfai HucbadyLu apiuiaiiiiuin Ba ascorpon
apanawma (77,5% kucnorta Ba 22,5% cys) \ocun kunagu. Jizcotpon
apanawMaHuHr KaliHaw Temnepatypacu 107 'C. Yymonm Kucnota Tepura
Terca Kyngupagm, wy cababnu ywosum kucnota \am geimnagu.

Yymonm kucnota TysmnullU xm\atngan 6mp acocnm 6oLwwk,a KapboH
KucnotanapfaH gapk/laHagun, SbHU YHUHT MOaeKynacupa kap6okcun
thynna 6oLwK,a Kucnotanapaary kabv pagukan éunaH amac, 6™xm BoOA40OPOA
atomu 6unaH 6ornaHraH. Ly ca6abnm 4yymonM KMCAOTaHUHT y3uUra Xoc
xycycuatnapm \am 6op.

Bup acocnu kapboH KucnotanapfaH Y4ymosm KWUCA0Ta 3HT Kyusu
Kucnota \mcobnaHagn Kumésuii xoccanapu 6unaH 60w Ka KapboH
KucnotanapgaH apk, knnagu.
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1 UyMOnM KUCNOTAHMHT kap6okcun rpynnacu 6eBocuTa BOAOPOL
6unaH 6ornakraHanMrn Tygainnm yHu 6mp Bak' THWHT y3una \aMm KucoTa.
\am anbgerug fe6 K,apaw MyMKUH. Y anbgerngnapra xoc ,,Kymyu Kysry"
peakuuacura Kupuwagn:

P +9
NH,H,0 n
HO-C' +Ag,0-————m >H-0-C
O- H

Kapb6oHaT KucnoTta

2. YymMonm Kucnota Ba YWWHT Ty3napu KOHUEHTPAaHraH cynb@art
KucnoTta 6unaH KusgupuaraHna cyes axpanub yuk,aoum Ba yrnepog(l!)
okcug \ocun bynagu:

O

H-C

\

0-H

by peakuusgaH 6ab3aH nabopatopusaga yrnepog(H) okeng onuwpga
thong.wannnagn.

3. Hatpuii dpopmuat 400 ‘C rava Te3 Ku3gmpunraHga BOAOPOS
apanub umk™agn Ba HaTpuii okcanaT \ocun 6ynaawu:

2HCOONa — »U, + (COONa)”

Nwnatnnwm. Yymonn Kucnota KUME caHoarmTa opraHuMK mosiaa-napHu
CUHTE3 Kunmwiga uaitapymum cu(|aruna, TyHuHrgek OKCiinar kucnota onuw
Y'uyH, 031K-0BK,aT CaHoaTUAa —[Ae3MHeKLUSIN0BYM Ba KOHCEPBaNOBYM
BOCMTa cudatmga; TYKUMauynIumK caHoaTufa — raa-luManapHu 6yswaa,
TMO6UMETAA — 604 KacanMrMHKU gaBonawiga nwnatunagun. Kciimiru innniapga
YyMO/IM KUCTOTaHMHT \ocnnacu numeTtindopmamung

]

H—C//—N(CHj), CaHOATHWHI Typ/in co™anapuaa, aiHMKca CUHTETUK
ToNanap oNuLa sHr AXWK 3pUTYBUM cudaTuga uwnatuamokia. gume-
TUNGOPMNMUA — paHrcus, KynaHca \Manm cytk;Imk, KaiiHaw Temnepa-
Typacu 153 C.

UymMonu KWCAOTaHUHI Mypakkab ahupnapu apuTyBUM Ba XyLIGYii
mMofaanap cugpatuga mwnatunagu.

Cupka KucnoTta ofatgarn Temneparypaga — ysura Xoc yTkmp \ugnu,
paHrcus cylknuk. ¥ +16,6 “C gaH nact Temnepartypaja myara yxiuaui
KpucTtannap \onmpa kotagu, wy cababnu yHu My3 cupKa KucnoTa
pgeiinnagn. Cupka KucnoTa cyBga ucTanraH MUKAOPAA 3pUALN, YHUHT
cyBgarn 3 —9% nn apuTMacuK cupka feiunnagun U ok atra KyLWnw yyyH
nwnatmnagn. 70 — 80% nu cMpKa KUCNOTa cupka 3cceHuusicn Aein;Iy u.
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OnuHnWwK. Cupka Knucnota onuwnmHr \ojMprM CUHTEeTUK yCynu cupka
a.1bJErvAHN OKCUNNann'a acocnanraH, 6y anbneruHUHN y3n aca anetu-
neHgaH M.I.KyuepoB peakumsicu 6yiinya onvHagn (aLeTueH Xyna ap3oH
XOM aWénaH — MCTaH/aH 0/InHaan):

0(01 o)

H=CH+H,0 >CH,~C —>CH,~C
- o 1\ e\
H OH

Cupka Kncnota onuWHUKH! 6yTaHHW OKcupAnalira acocnanra[{ aHru
ycynu kaTTa a\amuaTra ara:

2CH,-CH-CH-CH, + 50" — >4CH,-C +2H,0
~OH

Cupka KMcnoTaHW MeTaHZaH OnuLL >apaéHn Kyn 60ck™munm 6ynraHu
>;0nda (MeTaH —aLeTUneH — CUpKa anaferug — cupka Kucnota) 6yTaHHu
okcugnab kmcnota onnw 6up 6ock Munuaup, 6y aca Karra WK, TUCOLWIA
Camapa 6epasm.

O31K-0BK,aT CaHOoaTMAa niLnaTuiaguraH crupka acCeHumMsacn 6MoKnmMe-
BUI ycyn 6GunaH ONUHraH cupka KucnotajaH TaiépnaHagu. by ycyn
CAMPTHUHT .\aBO KMCNOpOAM TabCupu ocTMAa ,,CUpKa 3ambypyr-napm”
NWTUPOKNAA OKCUANAHWNLINTA ACOCNAHTaH:

CH,-CH-OH + O~ >CH3-C + Hp
OH

AHa Wy >XapaéHHUHT 6opuwn Tydainnm ysym BuHocu \aBoga o4mnk
Konnupunca okcnanaHumn]u Hatmxacmaa cupkara ainnaHn6 k™onanm.
Knmésnid xoccanapu. Knméeuin xoccanapm xuatmgaH cupka Kucnota
MWUHepan KucnoTanapra yxwaigu. Y cyBgarum apurmaga WoHnapra
axpanaau:
CH,COOH—-—->CH,CO0- +H"

KucnoTta kongupn CH,COO ‘aueraTt-uoH geiimnagn. Cupka kucnora
Kytou3 3/IEKTPONUTAApP K aTopura KupraHauru cababam BoLOpPOA UOHAApH
3a auertaT-uoHnap kam \ocun 6ynagu

MwuHepan kucnoTtanap Kabu cupka KucnoTa X;aMm acocnap, acocnu
OoKCMAnap Ba Tysnap 6unaH peakumsara kupuwagmu, by peakuusanapgaH
YHUHTTY3MapuHN —aueTtatnapHu onmwgadonganaHunagm.

Nwnatun)wm. Cupka KACTOTaTypAn-TyMaH Makcagnapasa niiuiaT i'iafin.
Y byék™ap (macanaH, muc(l) auertar, WHAMIO), AOpWUNAp ;Mac.naH,
CH,COOPb(OH), acnupuH), mypakkab adupnap, cupka aHrugpug,
MOHOX/1I0pCUpKa KucnoTa Ba \okasonap cuHTes kunuw yayr{ 3apyp. Y HUHT
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Kyn MUKZopu auetaT Tona, éHmaingnraH KUHon enKiuiap, y;1bTpaé nHagLa
HYp/apHY yTKasalliraH opraHuk muwanap uwnab Ynkapura capnaHagu.
YHUW Ty3napy —auertaTnap KeHr kynnaHunagn. KYppowwuH() auerar
b YProWNHAN OK, MO OYEK,, TM66METAA MWNaTuNanMraH KyppowuHAN
npumoukanap, Temup(M) aueTtaT Ba aftOMWHWUIA aueTaTnap mMatonapHu
byAwpaa rejos (byek*HM ma\kam TyTn6 TypaguraH moata), muc(l) auetar
YCUMAWK 3apapKyHaHpanapura K.apwwu Kypawpa. 3 —9% nu cupka
KUCnoTanapHUHI CyBAarn apuTmacy Tabm 6epyByYM Ba KOHCEPBANOBYM
nocuta cudatma mwnatnnagu.

14.5. Mypakkab sapupnap. 3tepnmKaumnsa Ba COByH-
NaHuLW peakumsanapu

Mypakkab agupnap fe6 kap6oH KucnoTanapHWUHr kKapbokcun
rpynnacugarm BOAOpPO4 aTOMMWHUNT GMpop pagukanra aiMallvHULLIngaH
X;ocun 6ynraH 6upukmanapra aiTunagu. YnapHu ymymuiin \onga.

0
R-C»
O—R, wyHgan ndopanaw MymKuH, 6y epaa R Ba R, nap
YrNeBoAopo pagukannapu, 6up xun éku Typanya 6yamwm MyMKUH.
HomeHknaTypacu. Mypakkab achmpnap, KynuH4a TEFULIAN KKUCNOTa
Ba CMMPTNApHUHT HOMW GunaH atanagn. MacanaH,
C\\H-O0-C-CW,

\
0]

cupka kucnotallHIE 6yTtun :n|)upu ékn 6ytunayetat (CUpka KUCNOTaHWUHT
noTuH4ya — Acidum aceticum HomugaH onnHrad), H—C —OC,H,,

O
YYMOAN KUCNOTaHUHT 3TUN 3upu EKN aTUNopMUaT (4ymonu KucnoTa-
CUHUHT noTMHYa — Acidum formicum HoMWAaH ONUHraH) Ae6 atanagu.
NIOMNAK kypcaTmanapura Kypa Mypakkad aUpNapHUHT HOMMU
CNUPT pagukanym HOMWU 6uNaH ,,0aT* KyWwWMMYacu KyWWUAraH Kucnota
HommaaH \ocun k™ mnuHagn. MacanaH, H—C—OCH” meTuiMeTaHoar,

O
CHs3-C-OC,H, C,H,-C-OC3H,
@) O
3TUNaTaHoat nponungytamoat fe6 atanagu.

Mypakkab athupnap Tabuartga Xyfa KeHr tapkanraH 6ynumé, ycumnmk
Ba \aiBoHNnap \aétuga Mmy\um ponb yitHanau. Ynap ryn Ba MeBanapHUHT
XyWwoyn ék™mnum \mpgnapuHu 6enrnnaingmn, MHCOH \aéTn yuyyH mMy\um
bynraH érnap \am Mypakkab acunpnapaump.
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Mypakkab atupnapu \aivi oplaHuk (a), \am aHopramuk (6)
KucnoTanapgaH \ocun 6ynuwn MyMKUH:
agCH-OH + HO-C-CH, N HO0+CH,-0-C-CH,
I [ ] . I
0 0

6yTun cnupTh  cMpKa Kucnorta CMpPKa KUCMOTaHWHT
6yTIUN aupn

6) CH3OH + HO-S"OH Hp +CH-0-S-0H

(0] (0] 0] 0]
MeTaHon cynbgaTt Kucnorta cynb®aT KWUCNOTaHUHT
MeTUnI aupn

OnuHuwu. 1 Kap6oH kucnotanap cnupTnap 6unaun ysapo Tabcup
aTTUpuNraHga mypakka6é athvpnap \ocu i6ynwin. Macajiau, cupka KucnoTa
6unaH 3TUN cNUPTAAH KaTanusaTop (KOHLCMTpauram cynbl)nr éKu xnopua
KWUCNOTa) NWTUPOKMAA Mypakkab 3dup — N mnaucraT onnumagu:

0 0
2cH.-c/"vHo-CN,~~>CH -C-0-C H, +HO
loH J -)TunaueTaTt

Mypakkab apupnapHu KucnoTanapHUHT rMAPOKCUAnAarn Bo4OpPos
YPHUMW pagukan ofiraH \ocunanapu cndatmga K.apaw MyMKUH. JIeKUH
YyMOM KUCNOTaHWHT Mypakkab adupnapuga pagukan R ypHmaa BOLOPOA
aTomu 6ynagu.

KucnoTa 6unam cnupTaaH mypakkab acoup ~ocun bynmw peakumnacu
aTepudukaumsa (,;>Tep™ — aup) peakumacu gennnagn.

STepupmkaumna peakumsacu kK aiitap peakunagup. Peakuna 6owwnaH-
raHfaH KenH mabnym BaT yTray MyBO3aHaT K“apop Tonagu. Peakuyus
YHYMUHMN ownpuw ydyH \ocun 6ynraH cyB 8ku agupHu \aingat 6unax
peakums cpepacugaH YnK,apuT kn gacrnab onMHTM MomanapgaH 6upuHu
OPTMK™Ja 0NN Kepak.

Mypakkab atup \ocun 6ynntuga axpanmb ymkaguraH CYBHWHT
KUCMOPOAM Kaiicyu rmapokcun rpyynacugaH (CHAPTAaHMU €KUM KucnoTa-
JaHMun) axpanub unkagmn, feraH macanaHu \an Kuamin yYyH ,,HULIOH-
NnaHraH atomnap“ (n3otonnap) épgamMmuga Taxxpubanap yTkasunraH.

AHW/MNnanmwinya, opraHuK KucnoTa 6unaH cnupT 3Tepudurkayms
peakumacura KupuwiraHia opraHukK KucnoTafjaH rumapokcun rpynna’
CNUPTAAH 3ca BOLOPOL aTOMU aXkpannb uanw’ap akaH.

[anoreH BOAOPOS KMUCMOTanapHUHT, WYHWHIAEK cynbdat, HATpaT
Kabu Ky4/im aHOpraHuK KMcnoTanapHWHI Mypakkab aupnapu KucnotagaH
BOZOPOA, CMUPTAAH 3ca rMApoKcun axpanuwu 6unan \ocun bynagu;

CH,[OA"Th]0O-NO, — >C,H-O-NO?2 + H,b
3TUTHUTPAT ypTa aupn
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®u3nk xoccanapu. IHT o.Ml 6Up acocaM KucaoTa Ba CAUpT-
NapHWHT Mypakkab agupnapun  CyBAaH €HIUA CYKOK UL 1ap, yyyBYam
Ba Kyn \onnapga xywoyi \unnu vioiuiajiap. MacanaH, cupka KUCMOTaHUHT
n3onemTuna aupu (M3oneHTunameTar) HOK \MANAN. MOA KNCNOTAHWUHT
6yTun apupn —aHaHac \mgnu bynagu.

Mypakkab athnpnapHUHT K aliHall Ba CYOK/1aH W 1 TeMuepaTypa’napu
TErnwm opraHuK KucaoTanapHukugaH nact. dakat Monekyna maccanapu
HucbaTaH yHYa kaTTa 6y/nimaraH Mypakkab agupnapruHa cysaa apuiigu.

Kynunnmk mypakkab aupnapaaH xywoyin mesa \man kenann. Maca-
NaH, YyMonn —amun agupgaH ojiva ®1amM, Y4yMonum — 3Tun aupLaH — pom,
CuUpKa-amun ahupgaH — 6aHaH, MON-3TUN 3mMpaaH —3pUK, MO — ByTuUn
amplaH —aHaHac, n3oBanepuaH — aTun agupaaH —onma \uau Kenagu.

Kumésnit xoccanapu. 1L Mypakkab ahpnapHWHI XapakTepan xoccacu
yNapHUHIcyB6unaH peakumsara kupuwysu (rmgponus)anp. MacanaH:

0]
/1

CH-C-0-C,H” + HOH — >CH. -C +C,H.OH
\ .
OH
Mypakkab 3(UpHUHT cyB 6unaH peakumara Kupuwmnb, cnupT Ba
KucnoTa jocua UMW peakuuMsAcUM COBYMNanuwl €KW ruaponmsnantym
gelinnagn. Y sTepuurkauns peakymacura Teckapu peakynsagmp.

2. Mypakkab achupnap ammuakTabCcupmuga Kucnota amugnapu \ocun
K™nagy. by xxapaén mypakkab 3<|)upfapMrHT aMMOHOIM3NAHULIN JeAnnagn.
K-C-OR' + 11 _ NH.
0 0]

NWwnatunmwun. Kynunamk mypakkab adupnap opraHuk mog-
JanapHUHIAXW N 3pUTYBUMNAPUANP. YNap CANKUHNATYBUYN MUYUMANKAAP,
KOH(eTnap Ba 60LLKa OBK,aT Ma\CynoTnapu uwnabd ymk,apuwija KywmmMmya
cupatnaa, \ai“a napgromepusaga nwnatunagm. Mypakkab aupnap,
metunakpunatnap CH = CH—C =0

\
O CH
O

Ba metunmetakpunat CH, = C—C
O-CH,
CH.

nap naactmaccanap uiwnab ymk;apuilga KeHr KynnaHunagu.

Alipum Mypakkab achmpnap TM66METAA NwNaTUNagn: N30aMUNHUTPUT
CTEHOKApANA XyPYXX/TapuHW cycanTupagn, STUNHUTPUT YeKKa K,0H TOMUp-
NapuvHN KeHrankTupaau.
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14.6. Ernap. CoByH Ba lOBULL BOCUTasIapu

Ernap loifopu 6vp acocnn Kap6oH KucnoTanap, acocan naibMUTUH,
CcTeapuH (TYyAMHraH KucnoTanap) Ba ofienH (TylinHMaraH) KucnoTanap
6unaH y4y aTomMau cnupT — TrAuUepuHgaH x;ocun 6ynraH mypakka6b
atpupnapgup. ByHgali 6UpNKManapHUHI YMYMUIA HOMW — TPUMULLEPULLILLP
[eb oputunagm.

CH,-0-C =0
\

CH-0-C =0
\

K.

CH,-0-C =0
\

EpnapumnHrrapkuéugarn kapboH KucnoTa panukanuga 4—25 taraua
yrnepog aTomu éynagu.

Tabuwii épnap ano\mga mogaa amac, 6anku \ap xun Tpurauucpuanap
apanalumacuaup. Tpurauuepugnapgad GUPMHUHT, MacanaH, 0fleMH KncnoTa
TPUTANLEPUSNHWHT ) 0CUn BYMILUNHWA KyiAngarn TeHrnama 6unad Tacsump-
naw MyMKWUH:

CH”-O-H HO-CO-C,,H3s3 CH,-0-C0-C,,H,3
CH-O-H + HO-CO-C,,H33--- >CH-0-C0-C,,H,3 +3H"0
cH-o - H HO-CO-C,Hx H-0O-CO-CH =
rnmuepuH ONenH Kucnota ONnevH Tpurnunuepnan

TpuraMuepuanapHuHr MoneKynanapu TapKknonraTypam xun KucnoTa
paguKannapn Kupuwm MyMKWH, Oy, aliHuuca, Tabumii érnap yvyH xoc,
NEeKUH TANLEPVH Kronaurv 6apyaérnapHUHITapknbunii kuemu \ncobnaHagm.

HomeHknatypacu. TpuayunrnmuepugniapHu Homiawga ér Mosieky-
NAaCUHW TalWKUI KANYBYM KMUCNOTanap KoNgUK WPUHUHT HOMAapu 6up-
6upura Kywm6 aiitunagn. byHga aBiuui TyliMHMaraH KucnoTta, KeiuH
KWUYUK MONEKYNAp OrMpankka ara 6ynraH Ba oxmpuga, katra Mofiekynsap
OpMpPAMKKa 3ra 6ynraH KucaoTa HOMU E3unagn:

CHj-CO-C H,
CH-CO-C, H33

CH~-CO-C,,Hs3s,
CAMLEPUHHUHT 6yTUpoOosieocTeapaTu.
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®usnk xoccanapu. ErnapHuMHr \ammacw cyBnnH eHrun Ba Cysaa
apumaiign. Ynap 6eH3nHnNa, aupna, yrnepos Tetpaxaopuana, yrnepos
cyns(})vaga, suxnopataHga bii 6oiiii<;a apuTyBUnnapga axwm apuingn. Kob'o3
Ba Tepura axwu wumunagn. Ernap 6apya ycumnuk sa \aitBoHnapga 6ynaau.
Cytok, érnap ogatna moiinap gc('mnanu. flammui™ érnap (Mon éru, byfi
érn Ba 6.) acocaH HOK,0pu MOfeKynanu TyWuHraH KapboH kucnotanap —
cteapuH C,,H,COOH , [wnbmutnH C|.H,,COOH Ba 6ab3n 6owWK;a
Kucnota™lapgaH \ocun 6ynraH Tpmaynnranuepugnap \ucobnaHaau.

Typnu érnap cytok“aHuW TcMmnepaTypacujaH Tallkapu iog coHu Ba
rHaponmsnavnw coHn 4eb atanagurad goumuiinap 6unaHd \am xapakrepnaHagu.

Wog conn MOMHUNT Tyiirnmarwmnmnk KypcaTkuum 6ynn6, 100 r moiira
6vpukaguram KogNUHT rpaMMaap Muugopu 6unan udogananagu. by ycyn
6unaH ér Monekynacmgarn Kywoornap COHU aHuKylaHagw.

MMaponusnanvw conu fe6 Gup rpaMm EnNWNr rAWLEPUH Ba COBYyMra
napyananuiimy yuyi capnanram kanuii rmapoKcuanunr MUaAIurpammaarm
MUW;Zopura anTunagu.

Kumésnii xoccanapu. 1. ErnapHu rugporennaw. Cytok, érnap kara-
nm3atopnap épaaMmaa BoLOPOAHM GUPUKTUPKNG, KaTTUKErnapra ainnaHagmn;

o] 0]
/1
H,C-0-C-C,,H,, H,c-0-C-Cc.,H 3,
0 0]
/1l 611 /]
HC-0-C-C.JL .- > |1C-0-C -
0
/1

H,C-0-C-C,,1,,
Cytok ér (moit) K,aTTuk ér

Peakuus 60cum ocTufa Kn3gupuaraHga Ba Katanusatop — maiiga
TYAUNraH HUKeNb NWTUPOKKMAa bopagun. MTMApPOreHNaHnW Max cynotm —
KatTuk, ér (CyHbuin ér) canomac fenmnagnm Ba COBYH, cCTeapuH \ampga
rauuepuH wuwnab ym™apuwTa capdnaHagu. MaprapuH — oBKatra
nwnatunaguraH ér — rugporeHnandrad Moinap (KyHrabok;ap moiiu, naxra
MO/ Ba 6.), \aliBOH é&rnapu, cyT Ba 6ab3u 6Gowk a moppanap (Tys,
lakKap, BuTamuHnap Ba 6.) apanawmacugaH moopar.

2. ErnapHuUHr rMAPONM3NaHWLWKU coByHnaHuw [Ae6 puTunagu.
CoByHNaHMW ErnapHUHT 3HT My\uM xoccacu 6ynnb, Kyingarn ycynnap
6unaH amasnra ownpunagn.

a) ErnapHn kaTanusatopnap MWTUPOKUAA TMAPOAM3NIALL. Ernap
caHoaTAa KucnoTa XycycmsaTura ara OynnH katanusatopnap (HeTb ma\cy-
NOTUHKW cynbdat KnucnoTa 6unaH kbaiiTa Mwnaw HaTuxacuga OIMHraH
CcynboKMcnoTanap apanawMacu) UWTUPOKNAA CyB BunaH rmaponns-
naHagu. byHpali katanusatopnap érnapHUHT CyBAa 3pyBYAHAUTUHMN BUp
03 owmnpagm, SbHU ynapHu aMmynbcusinaHaguraH Kunmb Kysgu.
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H,C-0-C-F<' H,C-OH HO-C-R'

0 o)
1/ 7
HC—O—C]R"+3HOH A HC-OH +HO-C-R”
I nm
H,C-0-C-R"™ HX-OH HO-C-R’

6) Katanusatopnapcus cys 6unam rugponusnaw. Ernap karanmsartop-
napcus \am cysbuiaH rngponusnaHagn. by ycyn 6unaH rnaposmsnaHuil
Koy TeMnepatypa \amna tKopu 6ocum octraa oMb 6opunagn. Hatn-
Xafa, oK,0py MOJeKynap annugaTnk KucnoTtasap apaniaiMacu ea rnavue-
pviH \ocun 6ynaawn.

B) Yi0BuM mwLopnap épnamvi;y rv;cponmnsnani. Ernap yosum Utk oprap
6unaH OCOH rMapPoNN3NaHnG, rMULUEPUH Ba COBYHIra ainaHa™Mn

O

/7
HAC-O-C-R' HAC-OH Na-O-C-R’
HC-0-C-R" +3NaOH ~ HC-OH +Na-O-C-R"

H,C-0-C-R" H,C-OH Na-O-C-R"™
rmyuepuvH CosyH

TMAPOAU3HU Te3nallTUpKLL yUYyH 6ab3aH Oy xapaéH cnmptav my\utaa
0/M6 6opunagw.

r depMeHTnap épgamuga rugponusnall. XariBOH Ba yCUMAUKIApP
ab3onapuga €rnap nunasa Ae6 atanyBun depmeHTnap épaamuaa
rmaponusnaHaan. ErnapHu epmeHTiap épaammaa ruaponmnsniall yeynm
caHoataa \aM KyniaHWIMOK;:a. bYHUHT YYyH KaHaKyHXyT YCUMAUTU
ypypraa Kyn MuK;iopaa dynaauraH sa KopM W -NMvHE K,0pvH OCTU 6e3naa
OynaguraH nunasagaH oAa bHaHWIMOK ™ Xa.

3 ErnapHuHr taxvpnaduwun. Ernap ysok, Myggatga cabyuviiraHaa
Epyrnnk Hypu, \aBo Kncnopoan sa HaMuK Tabecmpuga 6ysunagmn, sibHu
TabMu, \ngu ysrapagan. by xapaéH ErnapHUHI TaxupnaHiwmn geivnagw.
MolinapHUHITaxmpnaHuLmM acocuaa UKKNTa XapaéH — rmaponsnaHuLL
Ba OKCMAMaHWLL YapaéHnapu étaaun. JiBBasio, Moiinap y30b;casyiaHraHaa
HaM/IMK NWTUPOKUAA rnaponusnaHagn. Tabunii TpnaymnranuepuHnap
Tapknémaa ok™Nopy Monekynap kapboH kucnotanap émnaH 6up kartopga
03 mukagopaa 6ynca \am Kuck.a 3aHXUpam Kucnotanap éynraHn yyyH
rmaponu3 Hatmxkacuga ynap 3pkuH \onga axpanuné uik™aom Ba érra
ek mmens \1g, Ba Masa 6epagn. MacanaH, rugposivsnaHnl HaTmxkacunga
\ocun 6ynraH MOW KucnoTa TaxmpnaHraH CapuérHumHr yTkup X,uom Ba
EKVIMCM3 Ma3acuHM Genrunaigw.
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Nwnatunuwmn. O3mK,-0BIar Max/\Cy/noT/iapy opacu/ia sH I KatTa aHep-
rms 3axupacura ara 6ynraHu érnap \uco6naHagmn. XymnagaH, | rp K~ HA
MCTEBMON KMIMHIraHda ab3onapra 17,7 KX aHeprua axpanca, 1PErHuMHr
\asm 6ynmiumaa 39,33 kXX aHeprua axpanaan. Ernap Tmpuk ea ycumnvknap
ab3onapuga 3axuvpa mofaga BasudacuHu ytanan. LyHUHraek, érnap
caHoaTda KeHr uwnartmnagn. Kypuiigmran monnap (Tapkméuga Kyn Kyl
60r cak™MaiguMraH mMoinap) macanaH, 3UrMp MoiM HnK;a K,aear K,Wwinb
cypTw/ca, ynap tornkK,a KartTuk, napga \onmga Kormé Konagn. YHUHr 6y
XoccacugaH doiiganaHn6 annd Ba Mol Gyekap TariépnaHagn. Moiinap-
HUHI KOTULIMHW Te3NalTUPULL YYyH ynapra cukkaTueniap Aeb aTtanyByun
kaTta.1m3aTopnap Kywmnagu. Cukkatuenap cugarniga KyprowmH 6upuk-
Manapu (cypuk — PbNON) \amaa mapraHeuHWHr aiipum Ty3fapuy uwina-
Thnagu.

Tnb6unéTtaa anpum érnap, CypkoB mMonnap (MacanaH, 4ydk,a érm —
Axungia poreina), WyHUHIAeK IMHUMeHTNap (KyHrabokap moin—Oleum
Helianthi) Taliépnawpaa kynnaHagw.

CoByHnap. HOuopu Monekynsp anngaTukK KACAoTalapnuur Ty3napu
coeyiuiap aelivnagn. Hatpuiinu ea Kanuiinim coByHMNap CyBaa XLy 3puca,
MarHUnAn, Kal bniinn, KprowwmHam coByHMap cysaa apuvanan. CosyHnap
karrmk\ama cyrokx,onaa 6ynum MyMKuH. Hatpuiinm coByHnap K~NTTUK,
Kanuiinm coByHnap aca cyt”bynaau.

COBYHNapHWHI KOBYBYM TabCUPU MypaKkab nU3NK-KNMEBUIA XapaeH
6ynno, \o3npru Bak ra KagapTynvukypraHmamaraH. AMMO LWyHAar 6ynca
\am, COBYH/TAPHMHI KOBYBYMN TabCUPUHU K>'MMadarn nkkn caktop émnaH
TYLWWYHTUPULW MYMKUH. bUprHYMAaH, Kyuanm UTK;0p Ba Ky4ycu3 KucnoTta
ry3n 6ynraH COBYH/IaQPHUHICYUAa 3pnUTU TNMAPONAN3NaHNLLM HaTkacnaa
nwkop \ocun 6ynagu.

R-C-ONa + HOH R-C-OH f NaOH

Il I I
(0] (0]

\ocun 6ynraH MWKOP MOJeKynanapu aca Kupaarv érnapHu amyib-
cYsANaHULWINra, SbHU ynapHu Maiga Tomumnap ,\\omaa cysaa cysmb topu-
Lmra UMKOH 6epaau.

COBYHNAPHWHT t0BYBYM TarbCUPUHUHI MKKMHYW Ba acocuii cababu COBYH
MOJieKynanapyHVHK ép Ba cyB hasacu opanvrnga Masnym 6up ryHanmwaa
XonnaHmwmamp. Mab/yMKu, COBYH MOMEKYNacu MKKU —KyT6/m Ba KyTocu3
KMcMapdaH néopar 6ynmnb, YHUHI kapbokemn doyrnna cak™araH Ba TOMOHN
(rmgpocunnb Kncmu) cyB (hasacura, yrneBogopos, paoy Kaam TyTraH TOMOHU
(rmgpochob KmMcmmn) aca érnap TOMOH MyHanraH Oynagn. Bup kaHua
MosieKynasniap up xun nyHanuwaa xxkoinawm6, k' eear (Napaa) \ocwn kanaow.
MonekynanapHWHI aHa WyHaali Mabnym TapTubaa yHanuwn, kmpgaru ér
TOMUMNapY aTpotnHK toMLa napaa 6unaH ypad, TYpryH aMmybCUAHU By)Xyara
Kentupagn. Hai'wxkaga kmpgarn ércys 6uiaH OCOH HoBUIaaMN.

OnuHuwn. CoBYyHMapHW érnapHu vk~ opiap UWTUpokKnaa rma-
ponusnab onuw MyMKUH:
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CH,-0~co-c,H C H,OH

CH-0-CO-C,,H, +3NaOH - ptOH +3C,H,COONa
CH,-0~CO-C,H, CH,0H
CTeapuH KUCMOTaUUHITPUINVLEpUan rnvgepuiH HaTpwuii cTeapar
(TpucteapuH) (coByH)

AMa LWYHUHT y4yyH \am aTepudmkaumara Teckapy peakuusi coByH-
NlaHULW peakuusicu Oeb atanagn. Kenmmrn nvnnapga cCoByH oAUl yYym
érnap tok,0py Temieparypa Ba 60CMM OCTUAA, Maxcyc KatanmsaTtopnap
VWITMpoOKNZa cys 6unaH rugponuanaHagn. M’maponus Hatmxkacuga \ocus
GynraH cod KicoTanap cofa Tabcrpuia coByura ainaHtmpunagu.

C,H,(-0-C-C,,HJ), +3HOH — =C,H,(OH), +3C,.H,,COOH

o
2C,,H3,COOH + Na,CO,— =2C,,H,COONa + H fi + CO®

\o3npru BakTAa Kynpok, napadummnapun okcmanawl Hatmxacmga
\ocun KNIMHFaH HoK,0py MONeKynsapangaTk KUCNoTaiapHy HeldTpaniaLl
opkasim \am onMHMOoKAa:

C,,Hj,COOH + NaOH — =>C,,H,,COONa + H™O

Tn66METAA KynuH4Ya TM66MET coBynu Aeb ataiagnraH CytokK, COBYH
vwnatnnagn. TM66MET COBYHN METUMEH CUHbKACcK BunaH 6ys6 1MNannraHm
YUYH AWWA Tycra ara bynagy Ba Awna CoByH Ae6 \am toputunagu.

14.7. Yrnesognap, MOHO-, [V Ba nonvcaxapugiap

Yrneesognaptabvarga KeHrtapuaiaraH 6ynmo, MHCOH \aétnaa my\um
a\amuATra ara. Ynap 03uK,-0BK,aTTapkméura knpaan. IHCOHHUHT 3Hep-
rvara 6ynraH ax:rméxuv OBk NaT/iaHWMLWa Kyrn MUKAOPAA yriesoanap K,abyn
Knnuw \mcobura koHgmpunagu.

YrneBoAnapHUHI aipym Typrapy yCUManK \yxanpanapu k™ oourun
TapKubura KMpaam Ba MeXaHVK TasiHu BasndlacuHn 6akapaaun. by Typaaru
yrneesof/iapaaH KUMEBUIA KaTa uwnat hynm 6unaH cyHsml! nnak, nopr-
NoBYM MOAAA Ba 6owwNanap onnMHaau.

CaHoataa yrnesog/iapaaH 6MOoKUMEBUIA ycyn 6unaH cnnpTtiap, KUCno-
Tanap, OKCUKUcnoTanap ea 6ow™a ma\cynotniap onnHaau. bab3u 6up
yrneBog/1ap Ba ynapHUHI X ocwianapn AopyBop Mogdasap 6ynné, TM66UET-
[a KynnaHunaguy.

YrneesoanapHuMHIr 6usra Mab/iym OynraH HaMosHAACU — F/IH0KO3a
YCUMUK WapbaTnapnaa, Mesanapaa Ba, aH/Kca, y3ymaa (y3yM Liakapu
HOMMW LWYHOAH Kenub YMKKaH) KeHr TapkanaraH. [i0Ko3a WMHCOH Ba
\aliBoHnap KoHuga \amga Ty”Mmcliapuga OoUMO MaBxyn 6ynaan sa
Xy»aripaga 6opaguraH peakumsnap ydyH 6eBocuTa aHeprus maH6am 6ynmé
xun3mar kunagy. CorsioMm MHCOH KOHUAA rtoko3a Mmukgopn 0,08 — 0,11%
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HU Tawkun Knnagy. bab3an 6up natonoruk \onnapga maca™aH, 3aHA/In
Avabetaa, rtoKo3a CUnAMK 6unam Tallk,apura YvK,apunmé rawiaHa .
Yrnesonnap ycmmnuknapga potocuHTes xapaéHmaa \ocun bynaaw.
POTOCUHTES XapaéHMHU YMYMU KypuHULWLAa KM Angarmnya ndoagaliaw
MYMKWH:
KYéw aHepruacu
nCco, +T7TH,0 - —————————- >CAH,0)™ + o,

Lyrneeognap“ geraH HoMm, 6y CUH( GUPUKManNapuHWUHE KYNUHU
KNUMEBUN TapKnoéum yMymMuii copmyna 6unaH wudoganaH-
raHarugaH kenmé uvk.K,aH 6ynmb, yrnepos Ba cyBAaH TallKWa TorraH
[eraH MabHOHW bunaupaan. YrnesoanapHu KeMMHYa MUK Tekwunpu 6y
HOMHWHI aHVK, 3Mac/IMruHn Kypcatan. bupmHungaH, Tapkuéu 6y dop-
Myfara XaBob 6epmaiguraH yrnesogiap tonungn. KKMHungaH, wyHaamn
6upukmanap 6opkn (thopmansaerung CH”O, cmpka kucnota C,HMO,),
Tapknou Cn(HjO)™ ymymunii choopmynaratyrpu kenca \am, Xycycusatniapmu
xmn\atugaH yriesogiapgaH apk; K™ \riaau.

YrnesognapH ynapHWHI Ty3uauwinra Kypa MoOHoOcaxapugnap,
Avcaxapuanap Ba nonavcaxapugsiapra axparmil MyMKUH.

Mmpponuanwwangurad Ba oggwvii yrneeogsapra axpanwanguran
yrnesoziap MoHocaxapuanap geiivnagn. by mogaanapaaH KynunnuruHUHT
TapKnom ymymumii dopmynara mMoc Kenaau, abHW ynapaa yrnepos,
aTOM/TAPUHUHE COHU KMUC/I0POA, aTOMIaPUHUHE COHUTa TEHT.

BupmMyuua oaamii yrnesoanap );0cui LUl 6unaH ruaponvsnaHagmraH
yrnesog/ap nonucaxapvanap geiivnaan. by mo;mrmapaam KynynaurmHUHE
Tapkmbn ymymuii chopmynara Moc Kena;, MbNu ynapaa yriepos,
aTOM/TAPUHUHI COHW KNCNOPOA aTOM/Iapy COHUra rcHr amac. lMonuca-
Xapwnnap, y3 HaBbainaa, makapcMMOH nonvcaxapugniap (oucaxapuaniap)
Ba LWaKapCcMMOH b6ynimaraH nonucaxapugnapra éynmHagm. Caxaposa sa
Ma/ibTO3a LakapCUMOH nonvcaxapuanapra, Kpaxman sa Lesonao3a aca
LiakapCcMMOH ByniMaraH nonvcaxapugnapra Muconamp.

rmaponusnaHraHga MKKMTa MoHocaxapu, 3BeHoapura napyaaaHa-
OvraH yrneesog/japra gucaxapvgnap geb aitmnagn.

Yrneesognap KiaccumkaunacnHu ymyMmnia X,onda kyingarm cxema
Tap3ua TacBuprall MyMKUWH:
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MoHocaxapugnap KUMEBUIN xun.\aTnaH nonvrnapokcuansneru/slap
Ba NOMIUITMAPOKCUKCTOHMap 6ynn6, ynap Monekynacu yuyH L(1xnaHmaraH
YINePOA, 3aHXNPU XycycuaTamanp. Anbaerng rpynna cak™ vaiaraH MoHO-
caxapugnap anbaosanap aeb atasica, KeTom rpynna cak’NaraH MoHocaxa-
puanap Ketosanap Ae6 atanagu. ,03a”*-kKylwmmyacu \amma Mowmoca-
XapualapHVHE HOMMN YYyH XOcamp. AnbAo3anapHuUnr aHIT My\UM Bakuam —
rNI0KO3a, KeTo3aslapHMKU — OpyKTO3aamp:

CHO CIH,OH
H - -OH c=0
HO- -H # il
H— - OH i PANE
H- - OH 7 n it
CH,OH c\\p\\
D-rntoko3a 1)-()pyKTO3a

MoHocaxapua/Tlap yrnepog, 3aHXUPUMUMI Y3yHIUMM (ydraan yurarada
yrnepog, atomura K,apab Tpmosa, TeTpo3sa, NeMrosa, rekcosa, rcirrosa sa
6ok Nanapra 6ynuHagn. Monekynacmga yyta yrnepog, cak™aran illbno-
Tprosara Mmmcon K,uwmmb ramuepuvH ansgerng CH,OH—CHOH—CHO Hwu,
KeToTpuo3ara Mrucon KMmné sca gurngpokcuauetod CH,—CO—CH”OH
HW KypcaTuw MYMKWUH. [emak, ravuepuvH anbaerng sa AnNruapok-
CHauLeTOHHN MOHOcaxapuaiapHUHT 3HI oaaui HamosHaanapn neb Ka-
paw MyMKnH. MoHocaxapuanapaaH neHTosa Ba rekcosasiaprabuaria aHr
Kyn Tapk~a/raH Ba MyxX’ VM axamustra ara. LyHgan K,mnmnb, MoHocaxa-
pyaiap OKCOrpynnaHMHrrabmarTy Ba 3aHXUPUHUHT Y3yHAUTUra K,apab
TacHUM KMWIMHaP 9KaH.

Fnoko3sa. Monekyna copmynacu CHNON, Ty3nnnT dopmynacmu

H H HOH H O
| | | [
H-c-c-c-c-c-c
| | | | | \
OH OH OHHOH H

OuunK 3aHXUPAW TFNIOKO3a MoJeKynanapuga anbgerng rpyrnna
OMpPUHYM Ba MKKMHYM Yriepog atomiapu ypracugarn 6- éor atpodmaa
6emal™on annaHnLLKM MyMKWH. X,ankanu Ty3uaraH Monekynrrapga yHaan
ainaHnw 6ynvangun. LLlyca6abam raokosa MonekynatapHunr \asik,anm
LWaKm Typnn a3oBui Ty3unmira ara 0ynmwmy MyMKWH: @) F/IIOKO3aHUHT
a- WakIM GUPUHYM Ba UKKUHYM Yrnepos, atomnapugarn ruapokcun
rpynnanap mosekyna \ajK,aCMHUHI 6P TOMOHMAA >XOWnawraH Ba
6) rNIOKO3aHUHI p- LWakKiy rugpokcun rpyrnna mosnekyna \anak,aCUHUHI
TYPV TOMOHMapuaa >xolnaturaH:
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eCHjOH <CH30OH

Hi -0 H H O «kx
7 H
HCN”™H HIONyjDH
*H W T w
[MIOKO3aHUHI a- Wakim [MOKO3aHUHT P— waknn
M3omepusicn. Monekyna opmynacm 6ynraH rnrokKosagaH

6owka yrnesoaniap \am 6op.

®pyKTO3a MOneKynacuaa cnuptiapra xoc 6ynraH—OH Ba KeToHMapra
Xoc 6ynraH >C = O doyHKUMoHan i pynnanap 6op. LUyHMHT yuyyH (opyKTO3a
KETOHCMIMPTAVP. YHUHT Monekynacy \am \aTK,anv Ty3uamiira sra.

OH HOHOH O H
I q ||—| I
H-C-(A-(A-~-C-C-H

H H H H H
hpykTO3a

TabuaTtaa Tapkanuwu. [noko3a cod \onga Awmnn yCUuMANKNapHUHL
Jespnu \amma ab3onapuga yupanan. JinHu~ca y ysym wapbéartmga kyn,
M]YHVMHIYYyH roKo3a 6ab3am y3yM Takapm \awm Aciivnaaun. Acas, acocaH,
rnoKosa 6unaH pykTosa apanarmacugmp.

Opam ab3onapua rnokKosa, Myckynnapga, KoHga sa 03 MMkaopaa
OyTYH TykKuMagapga 6ynaan.

Tabuatga rnokosa 6oLk,a yrnesognap 6munaH 6up katopga poTo-
CUHTE3 peakuuanapu HaTwkacuga \ocun bynagn:

xnopounn
6CO, +sMp-"-~————=C,H,30,+ 60,-Q

by peakuusa xapaéHnaa KNéw sHeprusacuy tynnaHagw.

Onuunwn. A.M.byTnepoB 6MpunHUYM 6ynné 1861 nnnpa sHr opawnii
YrneBoANapHu KasbUuii rmapokeus, nutnpokuga hopmannHaaH CUHTes
Kunran:

O
~ Ca(OH),
6H-C,

H

Mwna6 umk,apuiga rioKosa KynnHua KpaxManHi cynibgaT KucioTa
WITMPOKUAA rMaponn3 K,uiné onmHaaw:
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n,so,
(C.H 0) +nH,0 ->nCH.A

®dun3nk xoccajiapn. [OKO:}a WMPUH TabMAW, PaHICM3 KPUCTabT MOA-

03, cyBaa axwuv apuign. CyBaarv sputMacujaH y KpuUcTaul ruapar
H,0 \onnpa axpatnb onvHagw. Jlasnarn wakapura KaparaHga
YHVHT WMPUHAUTA KaMm.

Knumésunii xoccanapn. MoHocaxapug, (rnokosanap) HUHE TMAPOKCU
rpynnanapu & Tkl rasioreH ™ sHap (Metunioana, atmnioau, sa 6oLK,a—
nap) ékm ankuncynbgatnap (gumeTmnncynsgart) 6unaH y3apo peakymsra
Knpuwradga ogawi achmpnap \ocmn 6ynagu.

CH20H CH20CH3
5CLW
H
-5  CH30 OCH3 V 1 0CH3
H OH CIOH3
a- roKonvpaHosa a- MCuTamcTUArNIoKoNMpaHo3a

MoHocaxapuanap Tapkuéugarv ruapokcun gynnanapuMmHr Booo-
pognapu KucnoTa Konguk/iapn 6uvnad anmawnHmnG mypakkab adumpnap
Xocun kvnagy. M: Tnioko3a cupka aHrmapuam tascupuaa neHra aueTtun
rntokosara $raop.

Fnokosa 6pomnu cyB okcugnadraHga (CaCoO, (byp) mwtupokuga
\ocun 6ynaguraH HBr HU HEMTPaINOBYM) F/IIOKOH KMCAOTa X,0cu1 Bynaan.

5Yka, 6ypyH Ba MebAa-uuakgaH K,OH OKMWNAA KOH TyXTaTyBuum
BocuTa cudatnaa FAKOH KUCNOTaHWHT KanbLuWinm Ty3u (Kanbunuii
r/IIOKOHAT) Ky/nnaHunagu.

(IZHO COOH Ccoo
|

H-C-OH H-C - OH H-C-OH

| Br + HjO Ca'
HO-C-H - N HO- C-H HO-C- H

| I
H- C- OH H-CI-OH H-C-OH

| 1
H- C- OH H-C-OH H-C-OH

| |

CH"OH CHPH CHPH

Fnokosa FNIOKOH KucnoTa Kanbunii raiokoHaT

NoKo3aHW 6rKpuULLIra MOMUAANIK 60p, hepMeHTIap Tabcmpmaa y4
XU BUVKPULL Ky3aTUANWnU MyMKUH:
a) CnupTan BUXIrunLL:

C.H.”0,-~ CH3-CH,OH +2CO,T

3Tnn cnmpt
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6) cyT Kucnota,''n 6mxrnw:

CMH,,0N— =>2CH,-CHOH-COOH
C>T Kucnota

B) MOV KMCNnoTa/1m GUXKIrunLl:

C,H,,0,— >C,H,COOW + 2H,T + 2CO,
Mol Kucnota

Kynnanuwm. [oko3a KNMMaT/n o3ykrn Ma\cy/iot. N T,3oM1apaa Mypak-
Kab 6MOKUMEBWIA y3rapuLLiapra yupaiian, Hatwkaaa poTocuHTe3 xapaéHmuaa
Ar-"viaH aHepTa axpannMeuMKaaM. MNIOKO3aHVHIOKCLUBULLIMLLY XXapaéunHn
coaanalTMpunraH >\ Kyinaarmia ucoganal MyMKUH:

+60" =6C0, +bUp +Q.

By >kapaéH 6ockuuma-60ck M4y coamp Bynaan, LYHUHT YYyH 3Heprus
CEKVH axpaiaaw.

noko3a ab3onapga OCoH \asMm 6y/nraHn yyyH, y TM66métaa KyeBBaT
6epyBuun gopu cudatnga vuwnartmunagn. Foko3sa K,aHgonatyiblikga \am KeHr
KynnaHunagy (Mapmenasd, KOHJET, NPsHUKIap Ba 6ok atap Tanépnawagn).

Caxaposa. [jucaxapngniap rpynnacmga 3Hr karra a\amuarra ara
6ynraH mofna caxaposaaup, Y naesnaru wakapu \am gennnaan. Caxapo-
3aHUHI AMNMPUK hopmMynacu

Tabuatga y<dpawn. Caxaposa KNHoyauun n Tapbatn (16 — 20%) \amaa
wakapb;amnum (14 — 26%) Tapkmbura kupagu. Y 03poK,MUK;I0paa rniokosa
6unNaH OUPT KyH AWWA YCUMIVKNAPHUHT MCB;uBpwia  Gapriapuaa ynaaw.

Caxapo3sa (ogatgary wakap) — ok, KpncTiuui mo;wa, rnokosagaH
TUPUHPOK,, CyBAa XN 3pPURaN.

Kumésnii xoccanapu. Caxapos;IHUHI 3HI My\MM XOoccacu — MUHeEPaUT
Kncnotanap WWTUPOKMAA Ba OK,0pU Temneparypaga ruaponmsra

yupawmanp:

C,:HN +H.0 C,H,0, +C,H A
Inoko3a  hpykTo3a

'maponus xapaéHuga xocwun bynraH rakKosaHu ,Kymyw Kysry*
&k yHnHr muc(M) rngpokeng 6unaH peakuysnapugaH 6mnmw MyMKUH.

Caxapo3a ,KyMyLl Ky3ry“ peakuusicuHu 6epmaian Ba K aiAiTapyBun
xoccanapura ara amac. Ly 6unaH y raoko3agaH dapk, K'wigay. Caxaposa
MOJIEKYNAacu LIMK,MUK LWaKaarn raoKo3a Ba pyKTo3a MosieKylafiapuHuUHE
Konguk/1apyaaH Talikna Tonrax; ynap 6up-o6mpun 6munaH KUciopog atomm
OpKauin 60rnaHraH.

Monucaxapungnap. Kpaxman. Kpaxman, WYHWUHrAeK Lennnosa
(KEMMHPOKKa K,) YrneBOANIapHUMHI YYMHUYM Fpynnacura — nonavca-
xapvgnapra Kvmpaguy.

By MoAaOaHVHI MOJIEKYNAP Maccacy aHUKTONUAMaraH, IeKUH YHUHT
Xyda KaTTaamru mabiym Ba \ap Xwil HamyHanapuga Typaiua 6ynmwm
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(1000000 raya) MmyMKuH. Ly cababnu 60LLK,a nonmcaxapmxsrap cumrapm
KpaxmasHuHrgopmynacmn (CNH,,0.)aapxna vdgoganaHagn. \ap K.aiicm
nonmMcaxapug, ydyH n HUHE K™MiAMatM Typnuya 6ynagu. KpaxmaniHu
rmaponmMsn Hatmxkacmga dak,ar raokosa \ocun bynraHm yuyyH 6y 3seHonap
r/1l0K03a MOJieKyacu Konayk apm aeram Xyrocara Kenmw MyMKUH.
Xo3upru KyHAa Kpaxmaa Makpomosekynacu \aik,anv a- r/oKosa
MOJSieEKynaniapn K,onavk~apugaH Talkuia TonraHamru wmucbotnaHgwn.
Kpaxman x,ocun 6ynuil xapaéHuHu Kynugarmya ndoganatl MyMKUH:

CHoOH CH20H CH20H
H/""\H H \ H H,EI,I"\ \ H
NOH HW + NOH H 4- NOH
HO\| OH HON OH HO L’O—I
"OH + OH H
CH20H
r \ +H20

OH

byHOam Tallkapu, KpaxmasiHW daxcax 4mM3nk/im monekynanapgaH
amac, 6anku TapMoOK™NaHraH Ty3uaviira \am ara akaH/nIn aHuK ™ aHraH.
KpaxmManHVHI AOHaA0PTY3UAULWN LYy 6UnaH TyLUYHTUPUNagu.

Kpaxman Tabuatga KeHrtTapkanraH. Y TypaM Xun yCuManknap yyyH
'3axmpagarv o3vk, Marepuan \mcobnaHaam Ba ynapaa kpaxmasa goHadannapu
oynagn. K™MNingarn 60wokNw yCuMAnknap AoHnapuaa Kpaxmas 3Hr Kyn
oynagn: rypyd (86% raua), 6yrgoii (75% raua), xxyxopu (75% raua),
WYHUHr 4eK, KapToLlKa TyryHaknapu (24% 1ava). KapTolka TyryHakna-
pyda Kpaxman gowmiapn \yxarpa muvpacuga cy3sub ropaniv, 60LIoK,-
nvnappa aca ynap KnemkoBuHa Achnnaanram okcun moaga Bocmutacmuaa
6Up-6mpura 3y énuwrad ynagn. KpaxMili ({(xyrocvsrres ma\cynotiapmaaH
6upu \mucobnaHaaw.

OnvHnwmn. Kpaxman KynuH4Ya KapTollkafaH onvHagn. ByHUHTy4YyH
KapToLlKa MaiiganaHaau, cyB 6unaH HBWIai’M Ba KaTTa navwniapra conmoé
TUHgMpunaan. X,ocun OynraH Kpaxman sHa 6up mapTta cyB 6uniaH
toBUIagn, TMHANPWAAAM Ba MCCUK,\aBO OK™VIMUOA KypuUTUnagu.

®un3unk xoccanapu. Kpaxman — oK, KyKyH, COBYKCyBAa apumanau,
nccmkecyBsga 6ykmb, kneiictep \ocun k™Mnagn.

Kumésnii xoccanapu. Kpaxman yuyyH XOC peakums yHra WOOHWUHI
Tabcupuavp. Arap COBUTUAaH Kpaxmas Kielictepura o, Kywunca, Kyk
paHr namgo 6ynagu. Knehctep KusgupwunaraHga padr iykonagw,
coBUTUNraHda sHa KalitagaH naiigo 6ynaaw. Osk™ar ma\cynotnapugaH

5
www.Orbita.Uz kutubxona™:.


http://www.Orbita.Uz

Kpaxmannm anm<giaiii;ia KpaxManHUuUr wy xoccacunaH goiganaHunagw.
Macanam, KapTOLLUKaHUHI KeculaH >onura ékn ok, HOH ytorura éup
TOMYM ofg TOMU3W/CA, KyK paHr maisio oynanu.

Kpaxman 6MpMyHYa OCOH rmaponMxyaHau:

>Tnc,H,A
KanMaﬂ rnmroKouna

Kpaxman runponmsu wapoutra Kypa 6ock™Munu cogup Oynnwm
MYMKMH, O6yHOa Typan opasivk, ma.\cynotnap ,\ocun dynagu:

- (C HH!O!)H___ >)XC1 ) Ml3OH_AC! - H! 1011
Kpaxmar [eKCTpUHNap ManbTo3a caxaposa

(caxaposa
n3omepn)

K™MnliaHnnmilll. Kpaxman KnMmaTiv 03Uk Ma.\cyniotamp. YHUHT \a3m
OYNULLMHN eHrWINaWTUPULL YYyH Kpaxmasiym Ma’\cynotsiap toK,0pu TeM-
nepartypaga K,u3gupunanm, SbHU KapToLllKa NUuwnupwuianm, HoOH énnnagm.
By wapoutnapga kpaxman KMcmam ruaponmsnaHaim sa cyBna apyByaH
nekctpuHnap \ocun 6ynagn. [leKCTpuHAap OBKaT Y\a3m KUIWLW TpakTuaa
AHa runponn3naHnb, \asm 6ynagmraH ralkosara anaHagn. OpTuk™ua
rnoKo3a rnnkoreHra (,\avBoH Kpaxmanura) ainaHagu. [MMKOreHHUHT
Tapkubn kpaxman 6unaH 6up xun (C"H,,O03), neku»» YHUHT MOeKy-
NiUlapn Kynpok.TapMOK/aHram.

FnnukoreH, abukca, Xxurapga (10% raua; 6ynagun. Jlbzonapga
rIMKOreH 3;1xuvpa mMosda \vicoarnaH<uy nroko3a .\yxaiipa.;pna capgiaHni/
capu r/IMKOreH rKosara ainaHm6 Typaau.

KapTonikanaTt Ba 60WO’K™mwiap JoHUAArn Kpaxma/wanm stun cnupt
onnHagn. KpaxMajiflaH enumnoBun BocuTa cugpatmga (NoiganaHunagw.
lasnamanapra napao3séepuwlna, KMANM-Kevyakum Kpaxmariawaa nnatm-
nanv. TMBGMETAA KpaxXmas acocmaa Mankam gopunap, Conku gopunap sa
6. TariépnaHasu.

CaHoaTga KpaxmMasHu rmaponuinab, natoka Ba F/IH0KO3mnra nnaH-
TNPUNIN. BYHWHIYUYYH Y CYIONTUPWATaH cynbar KUCIO0T? GunaH Kusnm-
pvnanu, CyHrpa opTuK4a KucnoTta 6yp 6unaH HeWTpannaHaam. \ocun
6ynraH Kanbuuin cynbdart YykMmacu unbTpnaHaguy, aputmMa byrnatmna™m
Ba I/1H0KO3a axxpaTné onnHagn. Arap KpaxmMaaHUWr ruapovsv oxmpurada
eTkasuimaca, AeKCrpuHAapUHT r/1loKo3a bunaH apanaiMacy — natoka
X;0cW1 Bynaau, y KaHA4oNaT4nNvK caHoatmna nwnatun;wm. KpaxmangaH
ONVHaguraH AeKcTpuHNap enum cudatnga, maronapra ryn 6ocuiina
OYEK/1APHN K>ANATUPULL YUYH MLnaTunanu.

Lenntonosa. LiennonosaHnHr Monekyna hopmyniacu KpaxmasiHMKIra
yxwaw (C"H,,0,)" Tabunii nonmmepaup. YHW.UT MaKpOMOJeKy1acu
rNOKO3a MosieKynaaapuHUHI Xyaa Kyn Konavk™napugaH néopar.

Tabunatga Tapuanvwun. Llenntonosa Kpaxman kKabw ycumnuknapna
dhoToCMHTES3 peaknumacy HaTvkacuaa \ocKLw Bynaan. Y YCUMANK Xyxalipaiiapm
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K;00MK, APMHUT' MCOCUIA TapKNOUIA KNMCMAONP; YHUHT HOMM \aMm Lywuiam
KenM6 YMKKNH — ueonosa (,uennyna“ — \yxaripa). MNaxta Tonacn — 6y
Jespnn rolii uenntonosa (98% rava). 3urvp Ba kaHOH Tonarnapy \am, acocaH,
Liesviono3agaH neopar. Erouaa y TaxmuHad 50% HU TaLLKWA KHAaOW.

OnuHuwn. Jespnu 1o3a Ue//ono3a HaMyHacu To3a.laHrap naxragaH
ONVHraH Mmommkaup. LlenntonosaHmHracocmii maccacn (6oTka Moo Yiap
6unaH 6upra 6ynagmraH) érovgaH akpatné orvHa/uy. 1,enntonosil onnn]bIHP
SHI Kyn TapKasiraH ycynv cynbdat yeynmanp. by ycynra kypa mazl g reHraPL
Er'od K<ubupii rmgpocynbut NaHSO, 3puTMaiapy MUWTUPOKMOA aBTO-
knaHnapga 0,5 — 0,6 MIMa 6ocvaa Ba 150°C TeMnepatypaja ;vza/pwiagn.
ByHAa 6apya 6oLk a Moafasiap napyanaHaau, Lienionosa aca Aespnm tosa
\onga axpaimbé wik™aon. Y cyB 6unaH toBuiagu, K pUTUNaan Ba sHa
vwnosia, kyn KVOWI K,0ro3 nwiab ymk™aputra robopuiagu.

®un3nk xoccanapun. Llenntonosa — tosacMmMoH mogda, cysaa \am,
ofataarn opraHuk apuTyBUMiapga \am apumMangn. YHUHT apuUTyBUMCU
LLiseiiuep peaktnen — MUc(M) rmgpokCUaHNHraMMUak™ T sapuTMacnamp.
Llenntonosa 6y sputma 6unaH peakuusra KUpnTaau.

LlenntonosaHnHr 6ab3v Typnapuga n HUHT KMivat 40 MUHITa,
MOJIEKY/ISIP Maccacy 3ca 6mp Hevya MUINMOHIa eTay. YHUHT MOnekyn~\tapu
YM3NKCUMOH (TapMOKNaHMaraH) Ty3unraH, Ty cababnn Lennnosa ocoH
Tonagap \ocun K,uiaan. Kpaxman mosekynanapu aca \am YM3nKC1UMOH,
\am TapmoK™MaHraH CTpyKTypara ara. KpaxmMasHUHI Lenmono3aiaH acocuii
hapku aHa LWyHaaamp.

by mMopgdanapHuHr Tyaunuwunga \am ¢apk, 60p: Kpaxmasi Makpo-
MoOJieKyianiapyn a- r/Ko3a MoieKynanapuHUHE KonankaapuaaH, uen-
N10/103a  MakpoMosiekynanapu aca p- r/loko3a MoneKynanapuHuHr
Konomk\apuagH TapkmeTonraH. Liennonosa MakpoMoneKynacuHMHI\OCUN
6ynnw xapaéHnHU yiuby cxema bunaH Tacsmpiall MyMKUH:

CH: -OH - OH
H —o0 H “0 OH
...ICH H ... bn

HO\|OH H/H1 OH\IOH i/
H OH OH

CH2—OH

o. N

O+ MH20

OH
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MoneKynawpHUHITY3K/Tmnan on vHa (™NMopKoopnmri nosMep. BpHUHE
xoccanapuga aHya apk™ oynmwmra onmnb Kenagy: Kpaxmad — OBK;aT/iaHuLL
Ma\cynoTu, Lienno3amMmn aca 0Bk cudpatnga nwnatmé dynmainn.

Llenntonosa \am ,KymyLl Ky3ry" peakuuscuHn Gepmangun (anbgerng,
rpynnacn ny¥, nekKuH KUCNOKblap 6unaH aTepudukauus peakuusicura
kupuwaaun. by \on \ap 6up C"H,, 0. 3BEHOHW [IIOKO3aHUHT yyTa rMapoK-

cun chynnacm 6op Kooy cudiatmga kK apalra acoc 6ynann. by rmapokcnn
dynnanap uesnnonosa opmynacnaa Kynmaua, axxpatmnd Kypcatunagu;

OH

C,H,0-0H éKun|C,H,0,(0H)X

OH

fmapokcun rpynnanap xMcobura Lenntonosa ogami Ba mypakkab
achmpnap \ocun KMIMLWM MYMKUH. YnapgaH Lentono3aHnHT HUTPaT KUc-
N0Ta Ba CMpKa KUCAOTaHVHI aHrmapuam 6unaH 6epaguraH peakumsnapu
amManuin ax™ammsTra ara.

Kpaxman kabu uenntonosa \am cytontmpuaraH kucnotanap 6unax
KnsgupunraHga ruaposamsnaHaan Ba rfokosa \ocua Kunagu:

(CeH,,0,), +'1H,0-~nC,H,A-

LlenntonosaHuHr ruaponusn WwakapnaHuw \am geinnaan sa Lessto-
No3aHUHI Xyaa My\Mm Xxoccacu \mcobnaHagu, y Crod K,unmk™apu Ba
KvpnHgunapugaHd raokosa onmnma U.MKOH 6¢cpaau, rtoKo3aHn GuKrv-
TMW Wynu 6unad aca NuA cnupr onnHaau. Eroupgad onuvHrad atun
CNMPT FMAPON3 CHUPTW Aeinnaau.

M'mpponus 3asogiapyaa 1t éroupad 200 0 raya 3TN CNUPT ONnHaau,
6y aca 15T kapTowkaHu ékn 0,7 T AOHHM Texalra MMKOH bepaauw.

Llenntonosa éHagn. byHaa yrnepog(1lY) okcug Ba cys \ocwus ynagw.
E pou X;aBOCK3 XoliAa KYaoMpunraHaa uenstonosa ea 60LK,a Moaaanap
napyanaHaan. bByHaa nuctakymup, MetaH, MeTUN CrnpT, CUpKa KUC/IOoTa,
auleToH Ba 60LK,a Ma\cy/oTnap x,ocun 6ynagw.

Kynnannnuwwn. Lenntonosa MHCOHUAT TOMOHMAAH >Xy[da Kaaum
3aMOoHTapAaH hoiiganaHNG KeMHraH. YHUHE KynnaHWUAnWn Xyaa XuwiMa-Xu.

LenntonosaHuHr atepmdnkaums ma\cynotnapm karra a\amusarra ara.
MacanaH, auetunuennionosagaH auerar unak onuHagu. BYHWHT yuyH
TpuaueTUILE/NoMI03a JNXTOPMETaH Ba 3TaHO/ apasaliMacuaa apuTnnaau.
Xocun 6ynraH EnnLuK,oK,3puTMa mnbepa opk aim Xyaa Kyn Telumkyanapu
6ynraH KannokyasiapgaH 60cub yTkaswiaay. "MTMaHUHT UHIMYKa oK \iapm
Kapwu okumga kmsgupuiraH \aBo KenaéTraH waxrara Tywmpunagu.
HaTmkaga apuTyBuM GyrnaHagy Ba TpuaueTun Lenntnosa y3yH unnap
\onvaa axpanné uik gon. by nnnapHn inrnpmb, auetat nnaktanépnaHagpy.

AueTnnuenntonosa éHvaliamraH NnéHkanap ea ybTpadbuHadLLa HypnapHn
yTKa3zauraH opraHvk wuwanap mwab uvk,apywia nnatnnaau.
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XV 606
A30T/NINN OPTAHUK BUPUKMAAP

15.1. HuTpobumpukmanap, ynapHUHI YMyMUIA Xoccanapu

Monekyna Tapkmbugarn yrnepog atomm Hutporpynna Njf, 6unaH
6cBocuTa 6opnaHraH 6uprKMagap HUTPOOMPUKMaZap Aeinnaan. YaapHu
yrneBoAopoAfaPHUHT BOAOPOA, aTOMU YPHUHW HUTPOrpynna ofraH
\ocunanapu cugatnga Kapaw MyMKUH.

HomeHknaTtypacu. PauuoHaz, HOMeHKAaTypa 6ylinya HUTPOOUPUK-
\KHlapHM HoMAaraHaaTervan yrnesBoaopos, bioMura ,HUTPO® cy3un KyLumno
anTunagw.

Xank™apo HOMeHKnaTypara Kypa HomnaraHga \am pauymoHag
MoMeHIonaTypajarmaaii yrnesoaopos Hommra ,,HUTPo“ cy3n Kylimb antu-
naguy, NeKUH HUTPOrpynnaHWHE YpHU paamnap 6unaH Kypcatnaaau.

CH,— NOj HUTpOMETaH
C,H, — CH™ — CHj — NOj 6mpnamun HATponponaH, 1-HArponponaH.
CH, — CH — CH3 nkkungamyn HUTpOMpomnaH, 2- HATPOoMpOonaH.

NO,
CH, — CH™ — CHj — CHj — NO” 6vpnamun HUTpodyraH, 1-H/TpoGyraH.
CH, — CH — CH™ — CHj nkknnamyiun HUTPoOyTaH, 2-HUTPOobyTaH

NO” CH,

CHN — ¢ — CH”yynamum HUrpoby”ran, 2-HUTpoO-2-

NO,
METUNMNPONaH.

OnunHuw ycynnapu. OpraHuk Mogaafapra HATporpynnaHu KNpuTuT
Humpojiaui icb antunagn. YHun kyhngarn ycyngap unaH amiuira ouvpui
MYMKMH.

1 TyiinHraH yrnesogopoanapum HiTponaw. by ycynHn 6GUupuvHUM mMapta
M.WN. KoHoBanosTonraH 6ynud, \o3vprn Baktga caHoatga HUTPobupuK-
Magap aHa LWy ycya 6unaH onvHagn. BYHUHT yuyyH TyWWHIaH yrnesoao-
popnapra 150° - 475°C ga HUTpAT KUCOTa TabCUp 3TTUpUiaau:

CH,-CH”"- CH -[H THp o**CH,- CH,-CH- NO"+ H,0

CH, CH,
byTaH 2-HUTPOBYTaH
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2. ApomaTuk 6upukManapra KOHWEHTPATNTAN HUTPAT Ba cynbat

YnNCU — CYBHU TOPTUO ONYyBYUM MO;]Aa) TabCup ITTUPULL HyNU GunaH
HUTPONaT MYMKWH;

CH, ON CH, NO,
+ 3HO - NO, O
TONyon
NO,
TPUHUTPOTO/YON

TPUHUTPOTONYON NMOPTNOBYM MOAAA cUdhaTIa AXLIN MabiyM. Y deak.ar
[JeToHauvsidaH noptnaian. TyTailauraH anaHra 6epu6, nopriamaciaH éHaau.

3. NmuHnapHn okcupgnaw. by ycyn éppamuaa, acocaH, yudiamuu
HUTpoGMpuKMmanap onvHagn (baméeprep ycynm).
CH CH

o)
CHA-C-NHA-->CH3-C- NOMHp
CH CH

® 1 Wik xoccasiapu. HUTpOGMPUKManapHUH! Kyin MoneKynsp romo-
nornapu K™NnaHca \manm paHrcms cyioi<yuiK, cympa spumaign, acgpumpga
apuingmn, cnmpTt 6unaH MXTM apanatagu. Ynap 37eKTp TOKMHU YTKas-
Manan, AN3NeKTPUK MOo;LW;napavp.

HuTpobuprnkmanap \anawkwy, ynapHuUHr éyrnapu 3a\apnu. HutTpo-
6MpUKManapHUHI K"aliHall TemnepaTypacy MOJEKY ISP Maccacu OpTULLIA
6unaH KytTapwuna 6opagu, 3n4nnury aca Kkamasau.

KuméBnii xoccanapu. HUTpOOBUPUKMaNnapHUHI KUMEBWNIA Xoccanapun
Typanda 6ynmb, acocaH, ylapHUHI MoneKynacugaru HUTporpynnara 6or-
nmkKamp.

. Hutpobupunkmartp n;aiTaplaranga upnamuv ammLLIop y;ocili 6ynaaw.

CH3-NO2+3H2 CH3- NH,+ 2Up

by peakuusa HUTpPOBUpPMKManapgarn asot yraeposd 6unaH TyrpyugaH-
TYPPU BUPUKKAHANTUHU KypcaTaau.

HUTpoGmnprKManapHUHI 13omepnapu, SbHU HATPaT KucnoTa agmp-
napu KamTapuiraHga cnmpT X.avia rmapooKcunamMmmH ékn amMmmuak \ocun
6ynagwn.

CH3- O- N=0 +2H2-"CH, - OH +NH,- OH

OpraHuk Gyék™Nap uwnad umk,apuiga acocuini ma\cynot 6ynrad
OpraHMK aMmuHMap apomMaTuK HUTPOBUPUKManapHu Kartapuwl (SUHUH
peakuusacu) nyam 6unaH onMHaan. HUTPO6EeH30/HM K aiTapunmwnaa,
KynnHYa, TeEMUP KM K aNalHVHE XJIopya, KucnoTa 6unaH apanalimacu
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KNTanmsaropcudatuna utnatn;umm. Hmpoeenjo;i K,aiapui raHoa MKKuTa
opiluVK;Ma\cy/1I0T — HUTPO6eH30/1 Ha docl|vn[ nnpo keunammH \ocun Gynagw.

O
/" 2 +2H
CH.-N CH N=0
-H"NO |1/1Tpo306en:3on
O
HUTpoGeunton
+2H
= C.H.NHOU

-u p

®eHunn rmgpokenn;) mu i AHNNVH

VIKKnnamum HUTpO6 MpMKMLIIaP \aM HUTPUT KucnoTa 6unaH 6mpmkmno
cyBaxpaTtunb uk"apamy Ba nccagonutpckmap \ocwun K€wiagn. MNMceBaoHUT-
ponnapHUHI agmp Ba xsiopodopmiar U )pT Macu KyK €ku GuHadua-
KYK paHrnm éynaaw.

R K
| |
R- CH + HO -NO,——>K- C - NO
NO, NO,
MceHgomnTpon

Yunamun HUTPOBUPUKMaNap HUTPUT KUCNOTa 6unaH peakumsra Kn-
pywmMaian. Hutpobmpuk!yanapHUHE HU'TPUT KUCI0Ta 6unaH coavp byna-
OVraH peakuuacMaaH ynapHUHr Ba 60LWK,a MogdanapHWHE (cnuvpT,
rasioreHasIKunap Ba 6oLkanapHuHr) Ty IWmlll hpopmynacuHm aHuk/ awaa

hoaNLaHWTaoN.

15.2. AMnHnap, xoccanapwu, aHWINH

MojWKyjiacu mapKuf)lU(ki ammHorpynna — NLIN caH;jaeaii opraHuk
6upukmanap amuHnap ()c6 aTu.uK)UM. Ynap MoAcKynacugar n amm-
HOrpyrnHanap coHura Kypa MoHo- Ba (“M//-parnvika;uir n , Tabmatura Kypa
anudatnk Ha apomatmk amuHnapra (l)apk.iaHaim. MoHoaMWHNapHU
aMMUaKHMHI BOAOPOA, aToM1apn YriieBoAopo4, pagvkanvra anvaniiiraH
~NocwnMuapy geb Lapall MyMKUWH.

Paankiuinap coHvr a K"apab ammHniap bupnamum (butta pagmkannm),
MKKMNamum (UKKUTa pagmkaninuv) Ba yunamum (yyta paavkanam) éynagq.

R- N H R - N- R R, - N-- R
|
H H
6I/Ipf|aMLII/I aMUH MKKnnamim amMmunH ydynamMmyn aMmunH

AmMmMOHMIA 1pynnacuparn TyprTiuia Bogopod aToOMW YIreBoA0POL,
pagvkanira anMalluMHraH 0ynica, aMMOHWI TUAPOKCUAHUHE GyHAaal
\ocwicLilapn TypTaamMym aMMOHUIA acocnap aeinnagn.
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g+ o1k
H- I\i—H OH R- N- RoH
Il
H K
L
Anamunnap — 6ynap monekynacmga ukkuta ammHorpynna — NH,
bynaguraH opraHuk 6upukmanapaup. MacanaH: aTuieHAMamunH
H™N — CHj —CH_, — NH,, rekcametuneHgnamvH H,N — (CH,)»— NH,.
By Moaga CMHTETUK HEOH rofa onuwga uwnatun'agy.
HomeHknaTtypacu. PaumoHan HOMeHKaTypara Kypa aMUuHNapHUHT
HOMU YI/1IEBOAOPOL, paayika ™~ brapy HOMUra ,,aMuH" Cy3nHu K™Nwnb \ocun

knnnHagu. MacanaH, C,H. — NH, — atnnamuu (C,H,),NH — amstmnna-
MUH, (C2H,)aN — Tpuatunamui, CH, — NH — C,H. — meTunatnnammH
Ba \OKa3o.

Xan™apo ypuH6ocapan HoMeHKIaTypa 6yirdya aMmHnap yrieBoaopos,
\ocunacu ge6 KapajTn6, ogataarnaek y3yH 3aHxmp Tonunaan, pak™amia—
Haau, aMUHOYNNaHWHI YPHU KypcaTunagn \amaa yrnesogopos Homm
ongvra ,aMmMHO" cy3n K Mumnnagu.

Yrnepog, 3aHXXVPUHUHT K aHOa TapMOK/TaHraHnMrra Ba ammHodyn-
MaHWHT XolnawraH ypHura K,apab, aMMHAapHUHE BUp Hevya Xui n3omep-
napwv 6ynagwn.

Ymymuii popmynacm CMH||N 6ynraH amuHAapHUHE 4 Ta 6upnamuu,
2 Ta MKKUNamMuu Ba 1Ta yynamuum, UbHU XamMn 7 Ta N30Mepu MaBxyn,

HjN —CHj — CHj — CHj — CW, 6yrunamviH, l-aMmHOGyTaH;
CN, —CM — CIl2—CM , ukKnnamun 6yrunammH, 2- aMmHobyTaH;

NV
CN, —CH —CH*—NM,  unwbyrnwiammH, 1-amMmHO-2-METUIMPOraH;

CH,
CH,

CH, — C — NH, yuynamuu 6yTunammH, 2-aMMHO-2-METU/IMPONaH.

CH,

OnvHWuK. 1 Tabuuii WwaponTaa aMuHNap asoT/iv MoAAa/lapHVHT napya-
NaHuwn HaTwxkacmga \ocun ynagn. MacanaH, ok~ cuinapfaH ByXyara
KenyBYM aMUHOKMCIOTaNapHUMNT NapyanaHmLmn Tydaiinm 6upnamim amumH-
nap \ocun 6ynaan.

2 FanoreHankunnapra aMmMmak Ba aMMHNap Tabcup aTTUpuaraHaa
61pnaMun, MKKUAamuum, yunamum ea TypTaaMmum aMUHNapHUHT apanall-
mManapu \ocwn 6ynagn. by ycyn 6unaH onnHraH ammHnap FopmaH peakmun-

AacK acocuga \ocun K,WinHraH amvHnap genvnagu.

Mab/lyMKKU, amMUak rasioreHBogopos 6unaH aMmoHui Ty3u \ocun

Knnné émnpukaagn:
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NH,+ HBr->|NHJ™ Br

LLyHra yxmaiu, ranoreHasikunnap \nm ammmak 6usiam MOHOaNKNII
TypTAaMuy aMmMOHUIA TY;3UHN \OCUN K,Wiaaw:

NH, +R - Br-~1NH,R|* Br

By Ty3 amMMMakKHUHI OpTUK™a KMCMM BUnaH peaknusara KUpuwmnoé
6vpnamum amumHM \ocun KWiiaay, SbHU napyanaHull kapaéHu pymn

G T
INH,Rr Br'+ NH,-> R - NH: + [NH%]™ Br

BypnamMun amvH \am y3 HaHGaTuMa refloreHaskKUIHU GUPUKTUPULLN
MYMKWH, HaTwKana gua~ikun TypTaaMum aMMoHuiA Ty3m \ocun 6ynaau;

R-NH” +R-Br~*"IR*"NHIBr-

Ywo6y Ty3 \am ammunak 6unaH 6upukagm Ba MKKUIaMim aMuHra
annaHagw:
1R,NHJ Br+NH,->R”~NH + INHIBr
NMKKnnaminm ammH

3 CaHoaTta 6upnamMun, UKK1IamMum Ba yunamim ogamin aMMHNapHUHLE
apanawmManapy onvHagu. ByHWHE yuyH cnvpT 6unaH amMmak HoK,0pu
TemMnepartypaga (=300 ? C) katanmsaTop ANO™, ThO, yctngaH ytkasunagm;

ROH+NH,—
R-NHj+R-OH— >R,NH+H20
RiINH+ROH -~ RsN+H-0

dun3mnkK xoccanapn. AMUHNAPHUHT AacTnabkn HaMosHAanapn mMeTuna-
MWH, AUMETUNAMWUH, TPUMETUAAMUHAAP OfaTAaru wapoutga rascMmoH
Moadanap, K ofraHnapm opd<ymknap 6ynnb, ammmakka yxtab yTkup \ua-
. Kyiin monekynap ammHuap cyeaa axXTu 3puign sBa UTKopuii aputmMa
\ocun Knnagw, ynapHuH!" MOMCYKNAp Orvpnnin optuwim 6munaH cysia
apyBYaHNUIM Hacasaum, 3ununu! n\amga KaMHaT TecMmncpaTypacu opTaaw.
Okopu Monekynsap amuHnNap \Macus, KNarmvK, Mog/wwp \ucobnaHaaw.

Kumeésnii xoccanapu. /. Acocxoccnnapn. AMMHAApP \am aMMmak Kabu
acoc XycycmaTra ara, ammo ynapHUHE acoq Xoccasiapy aMMUakHUKuUaaH
OMpMyHYa Ky4snu.

AMUHNAP 3pUTMaNapuHUHE MWK NOPUIA peakuusacu ynap cyeaa
apuranfa rmapoKcua MOHAAPUHUHE KaTTa KOHLEeHTpaums \ocun K Mmm
6unaH TYWYHTUpMAaan Ba aMMUaKHUHE cyBOdarm apuTMacuHn aciatagu:

NH,+HOH<—— >[NHJ"+OH-
R-NHj+HOH <---~A[RNHjJ'+OH-

AMUWHAAPHUHI cyBA@ 3pub TypTnamuvM aMMOHWi acocnap \ocun
Kunnwun kaiitap peakuyms \mcobnaHagw, YyHKMU \ocun 6ynraH acocnap
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OiLiHM vwpouTtnn kn 3anupuarad]ia e snapyananain Ba amuH \amna cyB
\ocun Kunann. TypTnamum ammoHuii acocnap \ocun 6ynnnHn Y-
narvya TyWyHTUpUW MYMKUH: AMMMaK ydTa BOAOPOA aToMu Ba BuTTa
ajOT aTOMUUUHI KOBasleHT 6or 6unan 6ornamuTunaH \ocun 6ynraH
6npukManinp. KoeaneHT 6ornapkwgad 6urraniaH sneKTpoHra ara bynraH
yyTa BoAoOpoA aToMu GunaH 6eliTa 3M1eKTPOHAM a30T aToMu ypTacuia
TallKM 3M1eKTPOH K aBat \ocun 6ynanuv, SbHU 3MEKTPOHAaP yMyMiallaam:

7]
3H-+ eN: ~ H:N:H

\ocun 6ynraH KoBasieHT 60pan 6UpUKMa (aMMUaK) 31eKTPoHenTpan
6ynn6, 6uprukMaga 6mp XXyT 3M1eKTPOH yMyMaaliman kKoraan. dnek-
TPOHeNTPaT BUpUKMara cyB Tabcup aTTMpuaraHga ymymnatmani k™omraH
3NeKTPoH \mncobura cyBgarn mycbar 3apsgnv Bo4opod MOHU Gupukaan
Ba HaTwkaza AOHOP-aKLEeNTop 6opnaHn \ucobura TypT/1aMmym aMMOHWUIA
acocu ByXyara kKenaau:

H: N: + HOH <-——->M: N: 1 +0H-
H i

AMUHNapra CyBHWHI OGupukuHn! \am Ty Tapuk™a 60paan Ba
|IRNHJ4iohh—kaTnoH \amna OH MoHn — aHMoH \ocun Gynaaw.

2 T4 yNoctu Kiliuiuh. JIMMHAap \am ammMmak cumn apy Lypyk \onga sa
cywalm )purmanapuga Kucroranap 6mnau, \ano, Kyycus kapboHaT Kuc—
jurra 6unaH \am [xakupmMr.« Knpuwnb ly uiap \(K'nn K uwmi MaallaH, xnopug,
K1cnoya bunaH cyBcuyaMuHNap Kynnaarnya pcakHUMia Knpumsau.

+ - + -
R-NH~A+HCI— >|RNHIC1 ékn RNH, HC1
CyBgaru aputmaga,;
+ - +
(R-NHJOH +HC1 — = 1R-NHIJC1 +H,0

AMUHNAPHUHITY3napura nwuk™oprap Tabcup aTTupuaraHga aMmHnap
aXpannb Ynkaau;

ICH3aNHJCI + NaOH — >CH,NH,+ NaCl + H,0

AmunHnap \asoga éHaau;
4CH3NH,+ 90" — >4CO0O,+ 2N,+ HOH,0

J. HUTPUT KNCAOTOUUHT GUpukuwn. HUTPUT KUCNoTa aMUHNapra
KaHgali Tabcup aTuwinra k.apab 6mpnamum, MKKuIamum Ba ydnamuu
aMUHIapHU y3apo hapKKNAULWN MYyMKUH:

a) Bupnamunm ammHnapra HUTPUT KUCNOTa TabCup 3TTMpuaraHga
ra3 \onargarv asoT Ba cCnupT >"oown Bynanu:
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R-NH,-HONO — ™ R-OH +Ny+H,0

6) VIKknnamum amuHaapra TabCupm HaTmkacuga cyB Ba HMATPO3a-
ammunnap \ocun 6ynaaw.

R R
\

AH +HO-NO — > ~AN-NO+H,0
R R

NMKKnnamim amMmuH HHTpPO3aMWUH

B) Yunamuu amubliap 6unaH Ta'scupnatmaigu.

AmwnapaaH avr kyn amanuii a\amuaTra ara éynran ammnopomaTumk
aMu—anuanamp.

YHU 6€eH30/IHUHT Monekynacunarn 10;10pon aTOMUHUHE YPHUHA
amMuHodpynna onraH \ocunacy cku ammmak!inm 6u-na rqoopc™Ng,atomu (|)eHwn
pa™vKarira aniMatuvHrad \ocuiacu cudamna Kapar MyMKUW. AHUIUN
MOMEKYNACUHNHITY3UAUWNUK BUP 1cHa yeynna Tancmchnall MyMKUK:

:N1L
‘N \\
/ \
HC /-\CH
C.H -N11
Hc\"N/H

o]

AHWIVH MOMEKynacunary a.3ar atomm éHnaa xyaom 60LLK,a aMuHnapaari
Kabu, aioc’yYiver-aH 61p XXydqor 3/ICKYPOH MaBxXyL, aHa Ty 6U1p >Kyddr 3/1EKTPOH
oopnuin cababnu ammHNapra Xoc Xycycusriap Kysatuiagu.

AHUAMHHMHT Xoccjuiapnra 6¢H toH ap()cn Urbeup Kypcatagun. TKH30/
AOPOCUHVIHT N-3/ICKTPOH/Iapy a30WUT ByNMHMalaH WIEKTPOHIap XyqTn
6unaH ysapoTta'tcupnatmo, yH1 y3 govpacura Moprasv. byHUHr Harvmka-
cuAa asoTaa 3/ICKTPOHNAp 3MUYNUT Kamasan, HPOroH Kyydcu3pokborna-
Haan Ba apKUH ruapokcmn noHjiap kam \ocwun 6ynaan. LWyHWH! yuyH
aHWIMH Xyaa Kyucm3 acoc xoccanapuHm HaMOEH kKuniaam (6y xXoccaniap
TyAMHraH karop aMmmHAapjalvra ea amMmuakgarnra k™\YraHga Kyucus
6ynaau). MacanaH, aHUNNH 3pMIMacy NakMyCHU KYK paHrta KuputMainau,
NEeKNH Ky4unu KucnoTanap 6unaH y3apo Tabcup 3aTTMpuaraHga aHWIviH
(TYyMMHraH kaTop aMMHIapu cuHrapw), Tysnap \ocun Kunagw:

C.H.NH”~+HCI |C,H.NHICI ékn HC1
theHnnamMmoul xnopua aHUAMH Xxnopug,

AHUNAVH XNOpUA CyBOa AXMN 3pniign. Arap LWyHAai apurmara etapiv
MUK-"KOpOa UTKOP apUTMacuUXTaH KyLLwuca, Yy Xonga aHWINH aHa 3pKUH
xonga axpal'lnb umk™Num:
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C,H,NH,+ 1UC1 + HaOH ~ C~H,NH,+ NaCl + H,0

beH3on xank™acura aMMHCMYpPYX aHya TabCup atagu.

®un3uK xoccanapn. AHWINH — pPaHrcu3 MOMCMMOH CyBAa Kam
apuiinurad 3a\ap/v CYHOK/MMWLK. YHU SXWK 3pUTYBUYUIAPU Xymiacura
cnupT, acdmp, 6eH3on kmpagu, 6 *Cga kotagm, 174 " Cna kariHangwm,
\a»oda okcua/maHnwmn Tydaiinm Tesga K,opaimé ketagu.

Nwnatmanwn. AHUAMHHUHE acocuii Mukgopu 6yEk, caHoaTuaa
nwnaTuiaan. AHUANHTA OKCU/b'IOBUMMIap Tal>a/p 3TraHuaa Typ/n paHrgarv
Moaganap xXocun 6ynagu, mMacasniaH, Kopa aHunvH \ocun ynagu.

ByHOaH Tawk™apn, aPmInH Kynuyuavik nopu MognanapHu cCuUHTe3
KUMULL YYYH AAacT/iabky XOM allé ponvHu yinHamau, MacanaH, cynboa-
HUNamuA, npenaparnapy yuyH, aHnavH-gopmManbaerng, cmonanap sa 6asan
MOPT/IOBYM MOAAaNaP YUYyH \am AacT/iabKy XOM allé ponnHn Gaxkapaaw.

15.3. AMUHOKMCIOTanap Ba Y/apHUHI Xoccanapu

Monekynanapunga ammHorpyrnna — NH” Ba kap6okcun rpynnanap —
COOW 6ynraH a3oTnu opraHUK GupukMmanap amMmumHokucnoTtanap nAeb
aTanaau.

AMWHOKMCIOTa/IaPHM OpraHvkK KucnotanapHu \ocunanapn ned — SbHu
KUCnoTaslap paguvkanuparn 6mp ékm 6up Heva BOOOPOL aTOMIAPUHWUHE
aMmuHorpynnara aiMaruMHUTUHUHE HaTuwkacu Aeb K.apawl MYMKWUH.
AMUHOKUCAOTaNapHUHT (BropMmynacuHn ymymmii \a/a R—(COOH
KypUHMWnaa E3vill MyMKUH.

Tapknbmnga 6urra ammH Ba 6HMNa Kapbokcun rpynna TyTraH aMMHO-
KNCONMKE 6Up acocnn MonoamunokmcioTanap iicé, burra aMmmH UKKUTa
KapboKcun rpynna TyrraHiapy MKKM acoc/iv MOHOAaMWHO KucnoTanap
[eb, GuTTa KapboKcun Ba UKKUTa aMuUH (pynnacu TyrraHnapu 6up acocnm
OuaMunHokucnoTanap Aeb oputunagn. PagukanHWHI Tabuatura Kypa
aMMHOKUc/oTanap anndartuk, apoMaTukK, reTepouUnKInK, TyinHraH ea
TylnHmaraHniapra tapk/iaHaan.

AMUHOKMCNOTaNapHUHI a\aMuATU Xy[da KatTa, YyYHKU XaET YUyH
Xyaa 3apyp 6ynraH oKCUNNapHUHI MosieKynanapy aMmHOKUcoTanapaaH
Ty3unraHguvp.

HomeHknaTypacu. Kynunamk aMMHOKUCAOTas1ap SMMMPUK HOM bunaH
atanagn. YyHKU, WKKATa yrnepos artoMu TyTraH amMUHOKUC/oTa
H,N—CHA"COOH rAuknkon geb atanagn. Y WWpUH TabMra ara 6ynumo,
OUPNHYM MapTa 2 alBLL1 eAM.UNaH \axXpaTtnoe”™N1"MHra™M ~glycos"
— WwnpuH Ba ,K6Ma* — enum cysnapnaaH rnMKoKos Kennoé UmK,K,aH).

OnnHuwmn. 1 OKcuNnu mogganapHn rupponuanawl. Mnrapun antmné
yrunraHgek, ok \cwviap rmaponmsnaHraHia ammHokmcoTasiap \ocwn 6ynaap.
Opatga, 6yHaa 20 Taraya Xap Xun amuUHOKMKCAoTanap apanatimacy \ocun
6ynaan. \o3npriu Bak\aa 6y apMLuallMaaaH a/ioX;UOATo3a aMUHOKUCIOTaiapHn
akpatné onuwra MMKOH GepaguraH K.artop ycysinap uvwnaé uik™MiraH.
TanarmHa aMMHOKMCIOTa/Iap Kyn MUKAOPAA aHa Ly ycynaa OfMHaau.
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2 KucnotanapumHr ranovib m \ocunannpura aMmmuak TabCup b;un;T-
puviraHna aBe™bl 6y MONYW bNAPHUHT MOJIEKY1Ia4apy BUPUKWG, amMaTUTam
aMMOHWMI Ty3nap \ocun 6ynagu, CyHr aca OpTuK;4Ya amMunak Tabcupuna
BOAOPOA, rasioreHua, TopTné onumagn Ba ammHokucnioTa \ocun Bynclum:

H H H
+NH, -HC1
H-C-COOH ---->H-C-COOH-—— >H-C-COOH
C1 H,NC1 NH,
a-XJiopcnpkKa KucnoTta alMalwnHraH a-aMMNMHOKUMCNOoTa

aMMOHUI Ty3n

3 TyiHMaraH KucnoTaslapra aMmmmak TabCcup K™MAgupuiraHga -
amuHokmcnoTtanap \ocun éynaaw.

2NH
CH =CH-COOH ~CH,—CH —COOH
NHj

By peakups MapKOBHMKOB K omgacurabyricymval*!» \o;uLucoiinp6yna-m.

®un3mnK xoccanapu. AMMHOKMCNOTanap Kartuk, Kpucta» mogaanap
6ynno6, cysoa axwuv apuiign. Kynunamk tTabuunii ammHokmucnotanap mone-
Kynanapyaa aCMMMETPUK yrnepoa atoMn bynraHuaaH ynap onTuK akTus
moadanap \mcobnaHagu.

Knméswii xoccanapy. AMMHOKUCIOTanap 6udyHKLMoHaNn uprkmManap
6ynnMb, ynap yuyyH Kylingaru peakumsnap Xapakrepavoup.

/. I4K1 TyruapHUHIXpCT 6ynmun. MOHOaMUHOKaPOOH KUCHOTa/lapHUHI
Cyanv 3puUTMasiapy nakmycra Hericbanavp. by 6yHaan aMMHOKUCIOTa) N apHUHP
\ap 6up mMonekynacuga Kucnotasiv Kapbokcumn rpynna Ba acocan—
aMmMHoQIyrnna Maexygmrm 6MnaHTywyHTupmnagn. bydyHkumoHw! dynna
6Up MONEKYNaHVHI Munaa y3apo Tabcvpraliagy Ba MYKM Tydnap \ocun
K1aan. AMUHOKUCIOTaNIapPHUHE NYKK Ty31iapy \ocnn ynmimnaa Kapbokeus
hynnapgaH axpaivbé uMpkaH BOAOPOA MOHW aMUHOrpyrnnara éupukaau,
6yHAa amuHOynna aiMallMHraH aMMOHUIA MOHWra ainaHaaw;

Y H
o)
R-C-C ->R-C-C
-1
OH o -
Ul
HN<- NH
H

NuKn Ty3 MONeKyNnacMHUHI VKKK Xonaa K,apama-KapLum 3apsanap
6ynn6, monekyna NH/ kypuvHuwmngarn mycoaTt noHra sa COO" rpynna
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KypnmiLiiHiUH n mandgmii noura sra éynanm. lWyHunryyym \am ammHo-
KNCNOTa MYKU Ty3U MOJICKYNACUMMN 6 UMO;IAP NOH, SbHU UKKU KATOra,
nkknTa Kapa,via-K,apiiiH 3apsgra ara 6ynraH momv neb6 atanaau.

2 Ty3.lapunnry;ocilLi 6ymnun. AMMUOKUCIOranap amorep XoccasiapHu
Mamocu KWiaaom, SbHU ynap acocnap 6unaH \avi, kucnotanap 6unaH \am
TV L'lap \ocwn k™Mnagp:

NaOH
P >R—CH—COONa + H,0
R—CU—COOH-————— NH,
HC1
NH, N > IR—CH~COOHC1

i. NH,

a-AMMHOKMCNOoTa M ap aMMHO Ba KapBOoKCW rpynrmapra Xoc PCcKums-
napra kmpuwanu. WyHMHraek, a-aMMHOKNCNOTanapHWHE alipyumM xoc-
canapuv pagukangarv yHKUMoHan rpynnanapra 6ornvk, bynaau.

NImuHorpynnara peakuysanap. 1 HATpUT Kucnota 6unaH a-aMmMHO-
KMcnoTanap Ae3aMUHaHUW aMUHOFPYNNaHn NykK,0TUmM pcakuuscura
Knpuwagii. by peakumsi a-aMMHOKUCAOTa/TapHU MUKNTOPUIA Tax i
Knnuvwa nwnaTnnagy:

HA — CH — COOH + HNOMN—————- >H,C— CH — COOH —+N +H,0
NH, OH
WTna CYyT KuUcnot

JesaMnHNaHuLL pcakumMcy M-aMUHOKUCNOTWIBPHUHT yriepos, cke—-
ncTura Tasemp ‘3stMaiign. lllyuHHi yuyid Ae3aMUHAaHULW Max/\cynoTiapuaa
OOLLK,a aJm \ValLMHWLL apaéHnapnaa K,aTHau]uw MMKOHUATU cak TaHuo
Konagn. ByHAaH Tawk™Napuy, ge3aMuHNaHNW peakumsacu opk™anm 60LK,a
Typ opraHuk kucnota/'wp 6unaH a-aMUHOKUCNOTaNapHUHI TFeHeTUK
oornaHMwn ama.lira owmpwuiagn; a-aMUHOKUCIOTaNTapPHUHI OKCn/WwWaHno
Je3aMMHIaHMLINAA a-KEeTOKMCN0Ta, OKCLWNaHMacaaH gesamuHaaHnwunaa
TylinHMaraH opraHuk Kmcnota X ool 6ynca, HATPUT KUCI0Ta Tabeupnaa
a-rngpokucniota \ocun éynaaw.

Nwnatnnmwun. JIMMHOKUCOTanap (acocaH a-amMmMHoOKMcnoTtanap)
TUPUK OpraHu3mMaapga OKCUANapHU CUHTE3 K,unnmaa 3apypuii Mmogaa-
napaup. by >XapaéH yuyH 3apypuii aMUHOKMCAOTanapHuM WMHCOH Ba
\arBOHMap Tapknbuga Typau ok cwinap OynraH OBk™NaTfaH onaawnap.
TaHOBYN KMIMHIaH OK~cWiap Mebda-nyak nynuaa aipym aMMHOKUCIO-
Tiuiapra napya’™NaHaay; cyHrpa ab3onapga 6y amrnHokucnoranapgaH ysura
Kepakn BynraH ok cwviap CMHTe3n coavp Gynaan. by MakcNU y4yH CyHbWiA
TaliépriaHraH aMMHOKMCNoTanapxmil \am doliganaHmil MyMK/H. Y apHUnr
6ab3vnapu TM66M Mak~cagnapaa KynnaHunaan. Kym Xwi aMUHOKUCIO-
Tanap \ariBoHMap oskNatura KMUné 6epuniagu.
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AMiinoKUClioiiuiap kKabu nonnnentns’iwp \am rympuvk ms3onapna cosnnp
Oy/Mmran 6MoNormK XxapaéHnap yvyH Xyna karra a\amvdrra ara. Macaiaii,
nenTua, cUCTCMA. 'LUP MUAHMH! niu Xapaénuna >T My.\MM po/ibGakapumnnu
onumMnap nucbot ~mnnwnun. \olmpnaék mnana yiikvV nentuanapw, é/vnar,
K VKB Ba 60111Ka nenTu; Tiap 6opvrn anusnanrad. by nnaHuwnap musara
OKWNOHa Ba 3apypwuin Mynanutga, Xy wmianawm kynruna py\ui
KacabTMKNapnu gasonallfa Ay Ba Xxyna a\amnaT/iv BocuTadap aparaow.

15.4. OucunnapHUHr Ty3u;Iuni Ba ynapHUHI Xoccanapu

MoneKynacm a-aMMMnoKucnoTanapganm Tawkun Tonran rouopn
Mosnekynap 6upukmanap nentugnap sa 0N\cunnap geb toputnnagn.
AMUHOKUcnoTanap coHm 100 Taravya 6ynraH R0 Monekynsp
6vpukmanap nentugnap (10 1ava 6ynraniapy onuronenTva, yHAaH
IOKopunapu noavnerrrug) 100 nal opTuNiapyvnu  WapTav pasuwga
okcunnap Aeb ataw K,abyn KMIMHran.

XaMBOH Ba yCMMAUKAAP ab;tonapuaa ok cwuiap Typan yHKNns-
napHu 6axapagn. Kynumnmk ropmonnap, )nwmnap, gepmeHTtnap,
aHTMOMOTUKNAP BaTOKCMHAAP OK,CW1 MO;unbiapian Tawwkua tTonran. Kyn
nonnapga ok cwinap \amBoH \yxarpanapu K,06urTu \ocun Kuiagn ea
MoAAa anMaluun xapaéHnaa \yxanpanapnuit ycntnga My\Mm posb
yiHaign.

OK,cnniapTabunii WapouTaa opraHvK Ba aHOpraHnK Moaaanap 6unaH
Xyaa Mypakkab apanawmaniap \onuga yupaingu.

O~cunnap Tapkubupa 6ew Xwn 3anemeHT — Yrnepof, BOAOPOA,
KNCMOpoA, asoT Ba ONTUHIYTYpT, 6ab3n 3Hr My\UM OK,CW1 mMoaganap
Tapknéuaa aca poccpop \am 6ynagn. by anemeHTiap o”~cmnnap Tapkménaa
ypTaya Kyinngarn mukgopaa oynaaw:

C-50-52%; M-6,8-7,7%; 0-19-24%;
N-15-18%; S$-0,5-2,0%;

Alipum OK,cunnapnunitapknéuga oirrnmyi-ypT Myr/iak™o 6ynmacamrun
\am MyMKuH. Maciuian, 6anvk, cnepmarosongnapugal n ok cuniapgaH
ONTUHIYTYPT 6ynmaian. ByHaaii ok cwiiap npotammumwiap Aciinnagn. K,oH
okocwm — remorsobmHga Temup \am (0,3 — 0,5%) yupangn. Hu\osT,
riog Ekn GoLLK,a raiougn okcuninap \am MaexyAa,

OKCUANapHUHT MONEKYNAP OFMP/IUIA aHya KatTa. YNapHWUHT Morfe-
Kynap orvpnuru 5000 gaH 20 MAH. rada 6yamuwm MyMKUH. YyHOHUU,
OamM KOHW 3apAo6u anb6yMWUHUHUHE Mosiekynsp orvpnaurm 61500 ra,
K,OH 3apo6u rnobyIMHUHUHT Monekynsap ormpnurmu 153000 Ba \OkKaso.

Xoccanapu. Kynunnunk ok“cwuiap (KyH,unak) KaTtTuk KN KyKyH
\onunaga 6ynagn. bab3n okcunnapruHa Kpuctasii \onmaa axxpaTno ofiHraH.
OKCUNNapHUHI KYNYUANTU cyBAa, TY3/TapPHUHI CYHATUPWAraH apuTtMa-
napmaa Ba Kucnotanapga apuinaun. Jeapnuv 6apya ok cwiap Nk~ oprapaa
apuninan, opraHk apuTyBUUIapaa aca apmmanan. Ok \cwuiap aputManapm
Konnouna aputMalapamp Ba ynap Ananus ycynnaa tosaniaHaan. Okcwinap
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2 spuTManapura cyes 6bunaH apanawa-
H.C q ATaH apuTyBuYMIap (CMUPT, aLeToH),
N 1 N TYXTapPHUHI aiHMKCca, Ormp MeTswiap

) (Cn, Pb, Hg, Fe) TyjliapnuHHr jpHTMa-
- N9 napw, Kucnotaiap Ba 6Gowka-nap Ky-
c "’\’\ LL1Ica OKCW/ YykmMara Tyann. Ok ewi-
X nap asputmanapura \ap Xwil KOULEeH-
H " K HM TTPAHASAN THIZNED SPUTMAITEPY “KYEH G
y,N" n L OH;CW1IapHX To3au1all Ba bup-upmnaaH
J 9 aKpaTnéoamLL MyMKWUH. 3puTManapwiaH
9 ' yyKTUpUiaéTraHinga 6ab3y ok cwilap-
i I #7® HUHTTY3NAULLW y3rapaTti Ba spuMaii-
° avrad \onatra ytm6 K;onagn, sbHU ae-
C = HaTypnaHaaw.
1H KelinHrn nnnapga monekynacu-
HUHT LWakKMra Kypa ymMymaH OK,CUi-
napHM UKKMTa KaTTa rpynnara gmo-
° pwnap (Tonanwu) Ba rno6ynsp oknewl-

15.1-pacm. Okcun «onekynacu- ™ P"N gynnHann. dnbpunsap okcu-

HUHI UKKWIaM4YH CTPYKTypacu NNAPHUHI MONneKynanapun y3yH uncu-

MOH waknpa 6éynaam (kyHaarn kpea-

TWUH, MyCKynnapgarn MMO3uH). T106ynsp Ok CUINapHUHE MOoeKynanapu
wapcumoH bynagn (ansbymunHnap, rnobynvHnap, nporengniap).

Ok"cwiiapga a-aMnHokucnoTanap ucentug 6ornapy (—NH—C—)

~ 0
opkann 6up-6upnapn 6unaH 6oinaHraH 6ynaan. \o3mp! n Bak™aa OK,Cu
MOJsIEKynanapy 6Mp Heua NOAVMNENTUA, 3aHXMpnapngaH néopartoynuiim
aHuKnaHraH 6ynub, ynap ysapo & sogopog 6opnap C=0.. HN —, éKun
ancyneng, 6oprap opkasim 6opnaHraH 6ynagu.

Oxocnn MosieKynanapuHmnr nonnnenTuna 3aH>xXunpmnga aMmmMHOKNUC/IOTa
Yonamn;napuHWnr xxoinanmw TapTnéun o \cun Mosiekynacu Ty3UaNWUHUHT
6upnamum cCTpykTypacu aeb antunaau.

BaneHT Bypuaroipra Ba aMMHOKUCAOTa KONAUW apLULLNT y3apo KBTMa-
Kenbirmra Moc pasmwiga nonnMnenTtna 3aH>XMpHMHI cnpasicuMmoH 6ypar|raH
hasogarn >XomnaHuWKM OHNCWITaPHUHT MKKUAaMun cTpykTypacu [neb
«aiimujiadu. (15.1- paem.)

Xamma Bak,T \am 6Gapuya nonvnenTug 3aHxupnap Ty/vK, cnupan
\onatuga 6ynmainaun, ynapHuUHI cnmpaniaHraHnank gapaxacu 11% gaH
100% rava 6ynmwmnm MyMKuH. Bab3n 61Up Mypakkab ok~ cuiiap MOeKy-
nacuga ynapHUHr yunamum Ba \atTo TypTnamum CTPykKTypa \am MaBXxy[,
6ynagn. Yunamum CTpyKTypa nonvnentung 3aHxmpura 6upukkaH (pyHk-
LMoHan rpynnanapHuUHI y3apo TabCupU HaTukacuaa cak™aHunb Typaau.
MacanaH, kap6okcun — COOH rpynnanap 6unaH ammHo — NH, rpyn-
nanap Ty3 KynpuruHu, onTUHIYrypT atomnapu aucynbhug, KynpuknapHum
\ocun kunagn. 'mpgpokemn — OH Ba kap6okcmn — COOH rpynnanap
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a)

15.2-pacm. OucWn MOMEKYNMACUHUHT: a-ydsamuu,
B-TypT/laM4n CTPYKTypacu

Mypakkab agoup KynpuoTapuHm \ocmn Kwiaan. AHa WwyHaam KMMEBUI
6oprap MwTMpokuga cnupan \oamgarn nonunenTug saHxmpnap gasoga
Mab/lyM LWaKAHW arannangn, 6y OK,CUHWHE yynamun CTpyKTypacu
nennnagn. (15.2- a, paem).

Yunamumn cTpyKTypaHunr as3oaa xonnalyHu y3ura Xoc 61Monormnk
aKTUBAVKHU mdoda aiAon.

Bup Heva yunamum CTpyKTypara ara 6ynraH nonvnentuaniapaan tail-
KW TonraH GuprKManapra TypT/iamMmyun CTPYKTYypanu oKcunnap aenivnaaw.
(15.2- B, paem) Monekynagarv \amMmma yusamyn CTPYKTYpasv NonvnenTu,
3aHXMpAapu 6upraivkga saroHa oK,Cun MOAAAHUHE XYCYCUATUHU aKc
aTrvpagn.

XVI 606
KM’BOUWMWKITNK BUPUKMAJTAP

16.1. ApomaTuk yrnesogopogsiap (apeHnap). beHson
MONEKYTACUHUHT Ty3unmwmn. beH3on, Xoccanapwu.
BeH30MHMHI romonornapu Ba ynapHUHI Xoccanapu

Kap6ounkink 6upukKManapHUHE 3HT My\MM CUHnapugaH 6upu
6y apomaTtuk yrnesogopognap \ucobnaHagn. ApoMaTuk yrneesogopoaiap
[e6 Tapknonaa 6eH30/ \asikacu TyrraH 6uprkmasniapra antunaan. Moneky-
nacuaarn 6eH3on \a/IKaCMHUHI COHMra Kypa apomaTtuK yriesonopoa/iap
6uvp \ank,am (6uTtTta 6eH3on \ank,acnm TyTraH) Ba Kyn \ajik,anv
(butTagaH opTuK, 6eH30N \asiK,acu TyTraH) apomMaTuK yriiesogopoa/iapra
hapk™aHaguw.
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CH

BeHson Tonyon 3TU.IOCH 30N
oynap 6up \ank.anunap

Hadptanun NnTtpa ueH
6ynap KyH \asiK.anvnap

Bup apomMaTuK yrnesoaopo/blapHu pauunoHa! HoMeHKaTypa
Oyiinya HomMawga aBeY 6eH30/1 >"afKacmgarn panuvk:bliap antTunmo
KeNMnH 6eH30/ Cy3n Kylmnb yK,unagn: MacanaH;

CH.—CH, MeTUN6eH30
C:H,-C,H, 3TUNGEH30/1
C,H-C,H, nponun6eH3on
C.H-(CH,) (C,H) METWUA NPON W16eH30/

Xank™po ypuH60ocap/m HOMeHKNTypa byinya HomnaraHgda \ank.agarm
ypuHb60capnapHuH! ypHU pak™amniapaa Kypca! nnaau;

C,H,
1,2-meTunaTunbeHs3on 1,3-3TMANpPONnIGeH30

YHAaH Tawk™apy amanga KeHr KynniaHunaguraH 6abs3v 6up 6eH30ro-
Monornapu amMnupuKk Hom 6unaH atanagn. MacanaH, MeTun6eH30n
C~H,—CH, Tonyon, gnmetmnnbéerHson CHAOCH,)”™ aca kcunon geb atanagy.
ApomaTuk yrnesogopoasiapHu pagukanmHmn Ar (apwn) peé enruna
Kabyn KuiuHraH.

ApomaTukK yrnesogopoz/iap Ba apomMaTukK 6upukManapHUHT 60LK,a
CcvH(Napnaa KynuH4Ya MKKM Ba yHAAH OpPTUK, YypUHBOCapnapHUHT 61p-
Bupura HUCbaTaH XolnaHMWmn 6unaH 6opnuk,bynraH nsomepus \onarnapu
Ky3aTnnagn. YpnHbocapnapHUHI 6up-o6upura HucbataH XonaHuwmra
Kypa ynap gvanmaluvHraH 6eH3on \ocunanapu yyta nsomepra ara. Ynap
6eH30/1 X;0CWiacu HOMMW OfiAnra opTo-, MeTa- €K1 napa- o/ Ky UMMyaHu
Kylnw 6unaH Kypcatunagu:
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C,H.

c\m.
c.n,
OpPTO-AN3TUN OEH30/1 MeTa-guatun 6en ton napa-gnatmn 6eH3on
(o-gn3tnn 6eHs30nN) (M-gnatun 6eH30n) (H-anatmn 6eH3on)

bup xvn ypnH6ocapnap cakr-vYaram yyanmallimHraH 6eH301 MOseky-
nacuna ypuH6bocapnaap y4 xwi \onaraa XolblamMmnimm MyMKNUH:
1) ypunHb60capnap yyuta EHMa-€H TypraH yrnepos atomnapuga éyniraH n3o-
Mep katop (p) ékn 1,2,3-u3omep Aervnaan.
2) yuta ypnHb6ocapAaH UKKUTaAcU Kyulluv yriepog atoMmnapuaa, Y4mHuYnucu
3ca ynapHuWHr ovpura HucbataH meTa-\onnTun >XoMnawraH usomep
HOCMMMETPUK (acuMMm ekun as) Ekn 1,2, 4-n3omep geninnagu.
3) yua.'m ypuHb60Ccap 6up-6bupura Huc6ataH r//>/-\amrm xohnanm'aH
M3oMep CUMMETPUK (CMMM EKun S) ékn 1,3,5-1 romep gennnagw.

C
oM
H.C
C,H,
HOCUMMETPUK CUMMETPUK
TpuatTun 6eHson TPUITUN GeH30n

BeH30/1 MOeKyNaCUHUHTTY3UINWNHN ake 3lTupyBun opmynamu
pacTtnab 1865 nunga Hemmnc KMMErapm Kekyne Taknudg aTran:

cn
V4
HCi CH
Il
HC ,CH
CH

Bebraon monekynacuaa yrnepog atomnapuy Tyrpu accu ontubypyakim
\ocun Kunagu, neknH ogataa 'y vysmk\onga umsunagu.

BeH30/1 MOAEKYNACUHNHITY3UANLWNHN aueTuneHgaH X,ocmn 6ynmiu
peakumacu 6unaH ysumn-kecun mcbotnaHagu. Ty3mnuw gopmynacuga
HaBbaT/1alnb KenaguraH yuta bupnamum Ba yuyta UKKUIamun yrnepos-
yrnepog 6opnaHuwnap TacsupnaHagn. JleknH 6yHgan Taceupiawl 6eH—
30/THUHT \aK,VIK,\ih TY3UJTNWIVMHW akc aTTMpMangun. \ak,uK,atga 6eHsonga
yrnepoa-yrnepos, 6ornaHvwnap TeHr KUMMaTAn Ba yapHUHE Xoccanapu
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16. I-pacM.[>cii;ioji monckynacmaa 16.2-pacMm. beH30/1 MesicKynacuaa
8 To1VYep||V i > ocun 6ynuT n-Fxxnapnut “~ocun 6ynut
cxemacu. cxemacu.

6upnamum Mornnnomtanpnuir \am kANiijGoinapnuw xoccanapura ,\am
yxXTannn. by xycycusirnapy 6¢cmcton MOAeKynacMnUI 3ACKTPOH Ty3nauLn
6unan TywyHTupunagn. WyHra myBodmk, 6eH301 Monekynacugaru \ap
6up yr'nepog atomnpa 6utTa Ba WKKMTa p- 31EKTPOH OGynytnapwu
rmbpugnaHran {sp- - ruébpugnaHuil), ammo 6utTta /?-37CKTPOH OynyTn
nviopo>1aHmaraH. Yyana rmbpugiaHraH aneKkTpoH 6ynytaapy k™NoryiaHnwWmG
6-60r \ocun Kunagw Ba ynap 6mp Tekucnukga €tagn. YnapgaH UKKuTacum
y3apo, YYMHUYUCK 3ca BOAOPOA aTOMUHUHE N-3/1eKTPOH bynyTn 6unaH
KonnaHaan. Hatmxkaga yuta 5-6or \ocun 6ynagn (16.1-paem). Yrnepog,
aToMnapuHUHI rnépuanaHmMaraH /?-anekTpoH 6ynytnapu 6ornaHunap
MyHagUWMHNHITEKUCAUTUTA TUK X,0M0a XolinawraH. by 6ynytnap \am
6np-6mpn 6unaH konnaHagwu. bapya 3n1eKTPOH 6yNyTNnapHWHI K,ornsa-
HULWINAPUHN 6UTTa pacMaa KypcaTull KMIAVH, WYHWHT YYYH WKKATa
pacMHM KeTMa-KeT Kypuo unk~amus.

beH30n mMonekynacu Xank,acmga yuta ano\mga KNwoor iyk, (16.2-
pacm.) Arap 6eH305 MoOsekynacu \ajkK,acugaru yrnepog aromnapu
CUMBO/I/TAPUHIN COaT CTPESIKaCUHUHI \apakaTtyh 6yinad pak™amiad umik™ica,
OUPUHYN yIrNiepos aTOMUHUHE rnépuanaHmaraH p-3fekTpoH 6ynyTn
VKKVHYYX Ba ONTUHYM YINIEPOA, aTOMIaPUHVHE FTMbpua/iaHMaraH p-3/1ekTpoH
OynyTn 6unaH KNorviaHaay, UKKUHYN Yriepod aTOMUHUHI rMbpra-1aHMaraH

274



16.3-pacm. beH3zon monekynacu TysHjfMiimiiHiir
copfanaluTupuaraH cxemacu.

/;-anckrpon 6y/|ytm aca 6MpuUHYM Ba YUUHYN YIepos aTOMUHUHT rmopua-
nanmarnuv /"-anekTpoH 6ynyTn 6unaH k~orviaHaay. beH3on monekynacuaaru
60rNapHMHI TEKNCAAHTaHANTN}IM KypcaTuLl yuyH Ty3uamw dpopmMynacm
16.2-pac\wa KypcatuaraH cxeve™apHmumr 6mpn éuvnaH ndog blaHagn. ben-
3071 MOJICKYacuaa 31eKTPOH 3UYINK 6Up TEKMUC TaK;CUMIaHraHU y4yyH
CTPYKTYpa dopmynacmpLl onTnéypyak numga anaHa K™»Mwmb ndoganail
TYrpupok~oynagun. (16.3- paem.)

OnTnbypyakHUHI6mp KWvppac CU rpynnara Tyrpy kenagy. beHson-
HWHI romonornapu sa \ocwicwapy \am onTnbypyak 6uiaH TacBUpnaHuo,
ynapfary Bogopog/iap ypHuaa anmaTuHraH ypnHoocapnap Kypcatunaau.
MacanaH, 6pOM6EH30/IHM Oficak, yHAarn 6pomM onTUOYpPUYaKHUHT K,aiicn
KMppacuaary BOAOPOAHVHT YPHUAA TYPraHaNrUHUHE diapk,u iyK,, YyHKU
6eH3ongarv \amma BOAOPOA/TAPHUHT PeakUMOoH K oBUArsSTM 6up Xmnamp.
BEH30MHVHI VKKM BOAOpOAM ypuHGOcapiapura anmalivHraH \ocunana-
puaa aca 6yHgar amac, AMbpomMobeH3onga 6pomiap K Nangarnya xomna-
WAL MYMKWH:

Jemak, nkknuta 6pom atomm 6eH3on \aik,acnga K Ningarm Taptnoaa
Xornawysn MymkuH: -2, -3, 14, -5 Ba 1—6. PopmynanapnaH
vkkana \onatga \am ypruHb6ocapiapHUHI opacga buttagaH yrriepog, aToMm
6op, yHOaH Tawk™apu, 6eH30n \asK.acMHW pak”™amiawnmMm3 MYMKWUH,
WYHWHT yuyyH 3 éku 5p0e6 é3mw aiinn \onga Hucouiigmp. Xyaan wyHra
yxwauw. 1—2 Ba 1—6 x onamap \am 6up xun. Hok™opuaa KentupunraH
Myrno\azaniapgaH CyHr UKKU ypUHB0capm 6eH30n \ocnanapuHWMHE doak,art
yuTagaH nsomepu 6ynmwmn MyMKUHAWUTW TywyHapan 6ynné k.ongn. 1—2
n3omep opTo-m3omep, -3 MeTa-nsomep 14 napa-nsomep Aeb ataniaan.
BeH30n mMonekynacuga TyinHraH yrnesogopogaapaa bynaguraH Kywoop
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MyK,. KCKyneHuUHr dmkpuun 6cm 30n xank™ricugarm Kjy'iiieoi nnp myaism
6up Xolina TypmMacgaH, \a.Mva ["esT yrnepoa atom;apu atpodnia Tedbpa-
HM6, HaxoOKaga yj \onatmmm ryxtoscus y3raptnb Typanu.

OnnHnWwn. ApomaTuK yrnicBogopoa/iapHUHE aw' My\mum Manbanapm
TOLKYMUP CMOJacn Ba KYMUPHM KoKcrawga (nuponn 3) \avga vednni
\aligawpaa \ocun 6ynagyran 6ab3v rariapavp. Pyc onvmun W.4.3enmmckuii
6ab3n 6Up HaB HedITAaH aXpanbd uik~aauraH LUK.lorekcaHnam 6eHson
\ocun 6ynmuwmnHn mncbotnagu;

CH, cn
/ \
H,C CH, Ptéxm g 3()0'C HC Cn
———————————— > O +3
H,C Cbl, H: cn
e\ J e \ /
CH, CH
6e H30n

HedhTga ymknorekcaHHMHr\ocmnacm — MeTULMIOKOrekcaH GynraHu
YUYYH YHAOAH XyaiiM wy ulapoutnapga meTtunéeHson (tonyon) \am \ocwusn

6ynagw; '

CH-CH C-CH.
H,C cn, Pt. 300"C nc chn
+3n,T
I,c cu. nc .cn
Voiiy cn

Arap auetuneH 450—500"C pa aKTuBnaHraH Kymup yctugad
yTKasunca, y \am 6eH3onra ainaHagu. by ycynHn 1927 inunpa H.[4,.3e-
NIVIHCKWIA KynnaraH.

HC /CI'I
HC CH C, 450-500*C HC CH
rnc CH nc ~ cn
\ /
HC CH

dun3unK xoccanapu. ApoMaTuK yrieBoAopoa/1ap ofaTaa CytokK, Ba 6ab;3aH
K atTvk, \onga 6ynaan. Ynap yaura xoc >Tkup \ugam mognagapavip.

V3omep 6upurKManapHUHI K aliHall Temneparypacu 6up-ompuaaH kam
hapk Knnagw.

Brup Hema KMYMK pagvikaniapu 6op U3omep GUprvHa KatTta pagukanm
MaBXyZ, 6ynraH nsomepra k™ aparaHfia aHua 1oK,opy Temneparypaga K aiiHaii-
an. Pagnkannapbup-6upura KaHuya siK,\H XoknawraH 6ynca, aiHu nsomep
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napam JOMcpi n IOKNOPUPOK, iemncpa iyiia.ia K~amiaii.m
Ypun6ocapn Hopma;! rysunvwira na 6y;ii an apomaruk yi CM)J0|KN
ypuHb60ocapu 1 jo'ly Sunmira ara ynraHmngan toK;0pupokK, recMnepatypana
KaliHaiinn. X,ap 6np smrn metuneH dgynna (—C W ,—) mo/uaHnunr K;ai[am
TemncparypacuHn TaxmmHaH 30"Cra owumpaau.

CUMMETPUK Ty3unnuwaarm M3soMepriapHUHI CyroK/1aHnm TeMncpa-
Typacu ok~ opupok, 6ynaan. Mapa\\to\\o.p op/Tx3oMepnapra KaparaHga
FOKOPUPOK rcMmMepatypaja Cytok aHau.

ApoMainK yrnesogopognap cyega Aespnvn apumangun, ynapHUHT
Oypnapun 6unaH ys3o0K, Bak,T Haac 0N1uMwW COr/IMKKa 3apapaup.

BeH30n1 — paHrcms cyBaa apumaignran ysmra Xoc \M; Ui Cyrok VK.
YHuw' K,ai[|aw Temnepatypacu 80,1"C. CoButunraHga y OCOHrmHa K™ omo,
OK, KpuUcCTa/qin Maccara awnaHagw, cyrok/ianmm Temnepartypacm 5.5"C.
ApoMaTuK YrneBoAopoOA/IapHUHI K alivall Temnepatypacu ynapHUHT
HMCOWI Monekyna Maccacu opTMb 6opraH capu opTagwn.

Knumésunin xoccanapu. ApoMaTtuk yriesogopogiap, 6eHson \(bik,acuga
yuTa KyTOOroymwmura kapamar, GMpUKTUPMG onv peakumsacuaaH Kypa
anMalnHLLM peakumuscmra Monnnaup. YHaaH Tawk™apy, 6eHson \iuik,acH
aH4ya 6apk™apop \amamp. ApomMaTuK YrieBoAopoaNapHUHI 6yHaalh yaura
XOC XyCycuaTnapu ,apoMaTuK Xapakrep" geinnagn. Keivw v nnnnapga
onn6 GopunraH WIMMA-TagK,VK,oT Uliapy apoMaTuk yrnesoaopoa/iapHUHE
Xoccajiapn 60LLUK,a CUH( GUPUKMaNapuHUHE XoccanapuaaH Ty6aaH diapk,
K \WIMal, 6aU1KM oak,ar y3ura Xoc Xycycustiapn hapk/TaHULLMHL KypcaTau.

BupukTnpmnb onuw peakumsnapu. 1 ApomMaTtuK yrniesoaopos/iap Boao-
poaHN (hak,aT KatasimsaTop MIWITUPOKMAA EKN 1OK,0py TemnepaTtypaja
OMPUKTUPKNG Onlaan Ba HaTwkafa LMKIOrekcaH €K1 YHUHI romosornapuv
\ocun 6ynagu.

c
HC CH 3H. H X CH
HC CH H.C CH,
/
\H/ CH,
3 BeH3on 6owk™a TyMMHMaraH 6upukmanap Kabu 030HHU BUPUK-

TUpN6G onlaan Ba OCOH MOPT/IOBYM MOogdara — TPUO3oHUAra annaHagw.
CyB Tabcupuga 6y 030HMA, y4 Monekyna ravmokcan \ocun kK ianm.
AjiMamHiinm peakuyuanapu. 1 BeH30M ra Kataim3aTop UWTUPOKuOa
X/10p Ba 6pom Tabcup aTTUpwuaca, 6eH3on \ank,acmgary BOAOPOLULIP HaB-
baTmMa-HaBbaT ral“oreHsiapra opueHTauma K ongacura Kypa iumatlumHagn,
6yHOa xnopbeHsonaaH, acocaH, napagunxnopbeHson \ocun 6ynagu:
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Cl

FoCl,
+ C1,
+ HCI

Cl Cl

FeCl.
+ Cl1,

+ HCI

Cl
2 BbeH30/ra HATPOJIOBYN apanalima (KOHMeHTp/iaHraH HUTpaT Ba
cynbat KucnotTasiap apasiawimacu) Tabcup aTrupwiraHga G6eH30/HUHT
BOAOPOL, aT0.MIapm HATpodynnara anMalum naoy. Hrponaw gatom 3™pnlca,
6yHOa \aM KeMnHru HUTpodynna opueHTauus Kougacura 6uHoaH YpuH
anMaluvHagy; HUTpobeH3ongaH MetTa-amMH T pobeH3on \ocun 6ynagy;

HONONHASO] NO,

ONO

NO,

By peakumsga cynbart Kucnorta Katanmsatop \amga CyBHU TOpPTUO

onyBUYM MOAAA BasudhacuHm yTanan.

YpuH anMalinHuLl peakumsicura 6eH3on romosorsapu yHaa \am
OCOHPOK™ Kumpuwagwu. MacanaH, meTtun6eHson (tonyon) C~H.—CH,
6eH30/ra HUc6aTtaH aH4a OCOH HUTPOaHaaV:

C-CH, C-CH,
r- ., /\ , / \
OMN-pj~Hj-C C-ibl +HOj-NO, HSO O N-C~C-N,O
n
HC <cH -3H,0 HC CH
\ / C o \ 7/
C-H +HO-NO. L ] C-NO,
MeTuno6eH3on 1-MeTnn-2,4,6-TpUHNTPOGEM tON
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Kentnpu.mnm mncon.LupaaH KypuHagMkm, Toayon 6em tonalvvuctnran
aTMMLWNHULL PCaKUMUCT a aHya ocon (\arro Ky vpuwimMaciaH) KMpuwanu.
Y 6unan 6upra 6utta amac, 6ankm ydrta 2,4,6-\onarga TypraH Bo4OpPOL,
atomnapv ypuu wrvamHaau. femak, metmn ipynnacu 6eHson sgpocura
TabCcup Kuiagu. By metun rpyiuiacii 3N1eKTPOH 3nYInKHU 6eH30/ 84pocn
TOMOH CU/DKUTUTU BUnaH Ty MyHTUpUna™M n. Hatuxaaa yHaarn a1eKTpoH
OYyNyTNapHUHI 6Up TeKnc Xona[umtn 6ysnnaan Ba 2,4,6-\onatiapgaru
3/1EKTPOH 3V4.TUKOTapoprayv, BOAOPOA aToM/1apy OCOH YpuH ~ulMaulnHaaw.

BeH30n Ba YWVMHr romonornapu X,aBofa Tytab éHagu:

2C,H, + 110,->12CO, + 6H,0

BeH3on ?Mocwiacy CTMPON NOMMEPNannUT pcakumacmra X,.am Kupuwaau.
By YHUHr Monekynacu eH 3aHxupuga TyWMHMaraH BUHWUA pagukann
60PN BUNaH TY MYHIrMPN;MMML 17 eakna Harmkacuga noancTnpon \ocun
6ynagwn.

nCH,=C11 i-C\\-C\\-)»
|1 — >
cCia CX;:L,;)
cTupon NoAMCTUPOn

VNwnatnnuwn. BeH3on 6yék/iap, gopvnap, NoOpTA40BYM MO;wanap,
YCUMNUKNAPHM \MMOSA K,WUnLW BOCUTanapu, naacrMaccanap Ba CUHTETUK
ToNanap onuwAaa 3Hr KuMmarnu ma\cynoramp. Y, WYHWUHrAeK, Kyn
OopraHvK Moana yyyH aputysunamp. Tonyon 6yék™ap Ba TPUHUTPOTO/YON
onMLaa nwiatmnaan.

OpraHuVK MoAnNbYapHU alipyM xiopav \ocunanapy yCUMANKNapHU
\Mmosa Kmnutga nwnatunagn. MacanaH, rekcaxnop6eHson CC1N 6unaH
rajyia ypyrnapyHm k"armvk, KNopakys Kacasiimrura K,apwmv gopuiaHaauw.
lexkcax-nopbyrmumeH (1,3—6ynvinei | Monekynacuaary 1000poa, atoMiapuHv
Xop 6unaH wavawTupunian ma\cynort) CC1,=CC1—CC1=CCI1" roknapgaru
dmnnokcepa (Kys)ra Kapwmv Kypawga KynnaHuiagq. '->TuMaH Ba
KynruHa éouk™a Mo;lganap ncctmnum;lnap (3a\apan KUMEBUI Mo;uuuiap)ia
Kkmpagy. | lectmumgnap” aeb ymymaann npuiaraH noéopa ycumankiap sa
\aBOH MMKpOab3o/apura Kaplim Kypawga uwnatunaguradH KUMEBMIA
BOCUTA TyLUyHUNagn. ArpokMmé am bumétnaa acocaH MHCEKTUNU;niap —
3apap/n \alapornapra K,apwm Kypaiu BocuTlapu, repounim;ulap — EBBoiin
yTnapra k"apwm kKypaw BocuTanapu, qyHrunugnap — 3ambéypy!
Kaca/Inmknapura K,aplm Kypaw socutasniapy vUwiatTuiagu.
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beH;0;1HMHr caHoaTAn uT.wTmanwmn co.\n;iapHHH Kk yiivnarnya
Kypcatnn! MyMKUH.

H, |01]-> uwutororekcaHoH UTCHOMEKCAHOH-
HUKOrekcaH OKCUM = nonmnamug, cmosna (KarnpoH)
anunviH Kucnota rekcameTuIeH-
mamMuH - nonnammng cMmosna (HainoH)

rekcaxnopb6eH3on (MHcekTnuua)

(rekcaxnopaH)
dheHon
c1
>X1o0p6eH30n
aHWVH
= AnxX™MOPO6EH30N (MHCeKTULMNA)
HNO, o] 6yeriap
=HUTPOGEH30/1  aHWVH Jasonall npenaparnapu
H,SO, =[TOPT/I0BYM MOAas1ap

XVII 606
FTETEPOUUMNKIT UK HUPUNKMANNP

Monckynacupga yrnepon atomnapmnOau Tawm;apun 6up éku 6up neva
oowmn;a sanemMeHT antomMmaapu 6ynran énblb, 3aMXUpAn bGupukmanap
reTepounknnk 6upukmanap Ae6 atanagu. \ask,agarn yrnepognaH
Talwk"Napn, 6011K,a 3/IeMeHT aToMnapn retepoatomnap (rpekya retepoc —
\ap xun, Typan mabvHocmaa) geinnaan.

FeTepOUUKAHMHE \ocun 6ynnumaa UKKU Ba YHOAH OPTUK, BATEHTN
\ap 6vp 3anemeHT aToMU ULWITUPOK 3TUWUN MYMKUH. JIEKUH YNapHUHI
nunga aHr 6apk™apopu, KeHr Tapk™a/iraHu, AXWwn ypraHuiaraHu sa a\a-
MUSATANCKU TapKnubuaa as3oT, KUC/I0POL Ba ONTUHIYTYPT cak’NiaraH retepo-
LUUKINK Bupukmanapaup. FeTepoumkivik 6UpUKManapHUHE LUKNIapu yd
TypT, 6ew, ontn Ba \OKaso ab30nn GYyNmMWn MyMKUH. YHAOAH Tawk™apu,
retTepoumk/ X,0cun éynmwnaa UWTUPOK 3TraH retepoarom ékKu retepo-
aTOMMIapHMHI COHUIa Kypa retepouuknnap 6mp, MKk, yd4 Ba \OKaso
retepoatomMmnn Bynnwm MyMKUH. FeTepOoOLUKINK BUPUKManapHUHT 6eLwl
Ba O/ITM ab30NV UMKIJaH TalKua TornraHnapu 6apkapop 6ynraHairu
YUYH KyMpOKy4Ypanau sa mwnatunagu.

KyHOanuk Typmywaa reTepounk™ UK 6upukManapHUHE s\aMmuaTm
HM\oAaTda Katta. K,0H reMmHu, AWna YyCUMINKNAPHUHT X10podunu,
HYK/NIENH KucnoTtanap, KynruHa sUtaMmnHiap, aHTMbuoTukiap, aikano-
nanap Ba 6up K,arop gopwnap, 6yékap, HcekTUunaap mMosiekynacuaa
reTepouuknnap cak/maHaau.
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lie, HC.— CW HC—CIU

I ir il r M
HCA *CH HC™N 'CH HC™N 'CH
\ / \ /
o NH S
c|)ypaH nuppon TnocpeH
NO,
cn, C.
HC CH HCIZ CH
Il Il
HC CH HC CH
N N
nUpManH 4-HUTPOHMPULNN

Bup retepoatomnu 6ewl ab3onm reTepounKInK 6UpuUKManapHUHT
3HI My\MM HamosiHAaiapu cypaH, NMppon Ba TModeH \ucobnaHagu.

Muppon 130 *Coa kNaliHaguram cysga Aespan apumaiguraH xso-
podopm \mgura yxuwaw \ugam paHrcus cyrok/mk. bupuHum mapta y
CYSK Kypyk\aiganraHaa x,0cun 6ynaguran mMoii Tapkmomuaa sa TOLUKYMUP
cMonacuga TonunaraH. Muppon 6ypn xnopug Kucnota WAMANPUAraH
TyTaéTraH vynrarermsunnradHga YynHu anamrnaHTupmn6 bopaamn, nuppon
HOMMW LWYHAaH Kenué umpkaH (,Nnp“ cy3nm dekya 010B MabHOCUMHU
ounaupaan).

Kumésnii xoccanapn. Monekynacnga NH rpynnacu 6opnvrungaH
MUPPONHN MKKUAAMUM aMUH Aeb Kapall MyMKUH. JIEKUH uMug, rpyn-
rnacmaarn BOAOPOL KMUCNOTa XapakTepura ara Ba KaTuii \ampa nutuiira
OCOH a/IMaLLMHaaW.

~
XH_\Z\

Muppon xam chypaH Kabn anmallinHNL, YPUH ONuLll Ba \a/lK,aHuUur
y3nnuwn émnaH OopaguraH peakuusinapra Kmpuwagu.

MppPONHUHT yrnepog atoMmnapuaa 2,5-\onatiapgarn 31eKTpoHnap
3nunmrn 3,4- \onatnapgarvra K aparaHag KynpokoynraHum yuyH yHaa ypuH
O/ILL peakumLLILLIPpK acocaH 2,5 \onatnapaa coamp 6ynaan. Arappa 6y \onatnap
ypuH60capnap 6unaH 6aHg 6ysca, peakups 3,4~ X orariapdg aManra owagu.

Mppon Xyaa OCOH rasioreHnaHagn. Xnoprabcup K \wianpwiaguraH
oynca, Gexk"apop TeTpaxnopnuppos \ocun dynagun, cynboxXI10pULgHNHT
advpaarm sputmMacy Tabcupuaa aca 2-x\Noprvpposn ONMHaan:
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\ 7/ \ /\

N +S0TI1 ~ N Cl + SO, + HC1
i
bl H

Mwppon 2 -Xnopnupporn

Mppo;ira (OAHUHT Kannii noguagarn 3puTMacu Tabeup K.WImMpn;ica,
TM66Métga Mogon HoMM Guagam KpuTUNaguraH aHTUCENTUK Moada
TeTpaiiognuppon ogumaau;

HC —— cH 2], JC ---CJ
I [ = I I
HC CH N Cl
I
H
TeTpanognuppon

beH3on y;anuacnpgarn 6up MmeTwuna rpynnacum retepoatomsapra
anMawnmnwinaan x,0cun bynraH mogaanapra onTu ab3onn retepox/aiuam
Gupukmanap geé antnnagn:

CH, CH
/ n /
[iC CH HC CH HC CH
Il Il I I I 1
HC CH HC CH HC CH
\ /
nupam TnonmnpaH nupuavH

WynapaaH Kynpok,a\ammstangapu nupuanH sa YyHUHI \ocugaaapu
xX~cobgaHaan. NMupuanH Ba yHUUT \ocugagapu Kynpok, cysik moinaa
oygaown.

CuHTeTUK iy 6uoaH NUpMavHHKU 6GUP K,aH4ya ycyaaap épaammaa
oonw MyMmKuH. lWypapaaH 6uTTack aueTuneH Ba UMaHWA KucaoTta
apajaliMacuvHn K,M3aupuaraH HangapaaH ~m'kasviw \mucobpaHaau:

CH CH
CH CH HC CH
CH CH HC! CH
N N
NUpMAnH

HyKnenH Kcnotanap — MOHOHYKIEOTWA, 3BEHOAAPAAH TallKmg, TonraH
K opU MoZekyasp .Moamaap 6yamb, yOAapHUHT MOAEKYAsp Oorvpavru
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okcunnapumMmkunaH 6mp Heua 6apobap katTta \mcobnavanu. Hyroueum
KMcnoTanap Tapkmbunarn yrneHonumHr Tabratura K,apab puboHykicum
kucno'neyap (PHK) Ba ae;3okcnpmbonyknenm kmucnotalap (O HK) ra dapk,—
navann. PH K ga yrnepog pr6osa, AH K ga aca ge3okempnbo & katvalaau.
HyknenH kucnor™siap rmgponns ma\cysiotnapu 1a\,'mn K \nmmrawia Mab/iym
6ynnTnya. ynapHuUHIr Tapkmbuga yrneeon KucmaapugaH Tawk™apu
UMPUMUANUAN, NYPUHAN acocnap Ba opodocdat kmcnota \am 60p;

OHK PHK
Jesokcu prbosa pvbo3a
NoeHnn afeHVH
lyaHuH lyanHH

UnTO3MH HUTO3VIH
TvMnH ypaHun
H,PO, H,PO,

HAdemak PHK Ba AHKnapnuHr yilcson K,ucMy Ba HUPUMUOUHAU
acocnapu 6unaH grapk™Mwaan, asHu A HK ga HupnMuamHnam acocnapgaH
LUNTO3UH 6unaH rmmuH 6ynca, PHK ga uTo3uH 6unaH ypaHun mMasxyn,
3KaH.

HytotonH Kucnonukdaa MOHOHyKIeorngiap 6up-6mpn 6unaH docdar
KncnoTa Kok Napy opk™arm 6ornaHaan. byHna (oc(])ar kucnota Kongurn
O6UTTa MOHOHYK/1EOTUA, YINIEBOAVHUHI BELLNHYN YINepos, aTOMUHU GoLK™a
HYKNeoTU, YrneBOAVUHVHT YYUHYN yriiepoan 6unaH 6ornaian. Hatwkana
nonnamp KypuHmwmngarun tok,opn Monekynsap éupukma \ocmn ynagw.

HyKnenH Kucnota MakKpoMOJEKYNaCUHUHI 6up yuuga docdar
KMcnota Konaurn 6ynca (by 3aHXWPHUHE yun fennnaan), UKKMHYU
yunaa yrnesog, Mosiekynacu KOAaMPUHUHE YYUHYN yraepoavaa docdat
Kucnota 6mnaH 6ornaHmaraH spkuH CvpT FMApoKcunn 6ynagn (3aH-
XUPHUHT OH yun gennnaan).

MykacumM Kucnotanapnunr 6upnamyum cTpyktypacu Oeb MoanHyK-
NEOTUNHUHI TyTalwl 3aHXupura 6ornaHraH HykieoTug 33eHONapUHUHE
KeTMa-KeTNnK TapTnbn TywyHunaan. AHK sa PHK napHuHr 6mp K.mcmn
yUYyH 6upnamum TysunmwunHm 17.1-pacmgarn Kabu n(dogananiMmyMKMH.

HyknenvH KucnoTanapnunr MKKMAamun crpykirpacu geraHaa ynapHUHC
HYKNeoTUA, 3aHXUPU[LWHT ha3oBuin ry3nanTun TywyHunaanm ((17.2-pacw).
1953 vinnm OK.YOoTcoH Ba ®.Kpuk Takaundg kwiwraH OAHK HWUHr
VMKKunamMmuum Tyamnmwmnra kypa 4 HK monekynacu ymymuii ykatpodguaa
ypasiraH UKKUTa CMpasiCUMOH Ty3WIraH y3yH NonMae30KCMpuooHyKneoTms,
3aHxvprapuaaH noopar. \ap Mkkana 3aHXMPHUHE reTepo\VIK,am acocsiapu
CAMpasHUHI KVCMUra XonawraH \onga sBogopos, 6oriaHuLIap opk amm
cnnpaniapHn GUPUHUHT AKVHUWOA UKKUHYUCUHN ywnab Typagu. byHaa
OUP 3aHXXUPHUHIaAEHVHAN K,ONOVK/BBpU NKKUHYN 3aHXUPHUHT TUMUHNU
K,ONaMK/1apn 6unaH, ryaHnHAn K,onayk,napm aca LUUTO3VHAN K,0navk/apn
6unaH 6ornaHraH 6ynagy. BUPUHYN 3aHXXUPHUHI MYPUHAN acocnapura
JOVIMO UKKUHYWN 3aHXUPHUHT NUPUMUAMHAN acocnapu Tyrpyu kenagu sa
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17.1-pacM. PHK 3aHxunpwu 17.2-pacm. A HK
6UP KUCMUHWHTI 6rpnamyn MOJICKYNIaCUHUHT
CTPYKTypacu. Kjiii cnnpanu.

akcuH4ya. TUMWH-afeHWH Ba LMUTO3MH-TyaHWH Kabw acocnap XyjTtun
KomniemeHTap (y3apo 6up-6upuHM TyNanpysumn) acocniap geinnagu.
Amepunkanuk onum. 3.Yapradd dukpura kypa (Hapradpd
Konganapu) 4 HK Tapkmbngary HykKneoTUAIapHUHIE y3apo MyHocabatiapy
Kyhngarn K oHyHusTiapra 6yiicyHaan:
1 MMpUMUAONHNAY acOCNapPHUHICOHU NYPUHW acOCNapHUHI COHUra
TeHr, abHN U+T=A+T.
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2 \ap kawwaii JHK Tapkméngarn ryaHMHHULL' MOASP MUKOOPUHI
VNTO'3UHUNHI MONSP MUKNOpTa HUCO6aTn, aneHNUHNT' MOMSp MUK™MO-
PVUHN TUMUHHUHT MOASP MUKNtopUra HUcCbaTtu y3apo TeHr 6ynnb, y \am
oynca 1ra TeHrnvp.

3 MupumngnH \ans;acumnkr 4-\onatnaa sa NypuH \a;1K,aCNHUHT 6-
\orarnaa ammHorpynna cak,araH acoc/iapHUHIrcoHu Xyaau wy \onariapaa
OKCorpvrnia cak™naraH acocnappluHr coHura TeHr 6ynaaum, AbHU
A+L=I+T.

LyHn Tabkuanaw NO3UMKK, 3aHXUPAapHUHE KOMMJeMeHTapanurm
\ucobura A HK HUHT My\UM chyHKUMANapn — Upcuii 6enrmnapHn cak ki
Ba HacngaH Hac/ra yTkasuT XycycuaTrapu amasira owmpunagu.

XVIIl 606

IO KOPU MONEKYJNTAP bUPUKMAJTAP.
nmonnmm EPTAP

OK,0p1 MOneKynsip GUpuKManap xoccanapu xuv\atngan nact Mose-
Kynsp Gupukvanapgan TyoaaH giapk, Kwiagn. by \on nonvvep monekyna-
napunHuHNkyga Karrajinrn sa nonnamncnepcsiirim 6mnaH TyLyHTupunagn.

Opatga, Monekynap orvpnmri 5000 4aH 6Up Heva MUMOHraYa 6yniraH
MoaOfanap FoKppY MOneKynap 6upukmanap \vcobnaHaan. Monekynsp maccacu
500 gaH 5000 rava 6ynraH Mogaanap Xoccasiapuy xm\armgad nact Mosiekynsp
6GrprkManiapra \am, 1oK,0py MosIeKy Isp GuprKManapra X'eMm yxwamaraHinrim
YUYH pacMaH onvronrepa/? neb atanaan.

HOK,0py MOMEKYAP GUPUKMAHUHT MOMEKYNacx 103, MUHI Ba yHAaH
OpTUK,aToOMMapPHUHIY'3apo KOBiUieHT 6oprap opkann 6upmnkmwngaH \ocun
O6ynn6, ogataa YHU Makpomoriekynaaciinnasm.

Kynunnmk tabunii Ba CUHTETUK MOANMEPNAPHUHT MaKpOMOeKyna—-
napu Kyn mMapTa TakpopnaHaguraH 6up Xun anemeHTap 3BeHonapaarn
TalKuna TonraH 6ynagw:

w—N—A—A—A—A—A—_8&u"N —FA—|n—

ByHaaih makpomosiekynanu 6uMpukKmManap ouopy MoneKkynap
6vpuKManap kM TYrpuaaH-Tyrpu nosumepnap Ae6, yNnapHU cuHTe3
Knnvwga vwnatmnagyrad nact Mosiekyisp GMpuKMaiap aca MornomMepsiap
0e6 atanagu. ,//* HAEKC MakpOMO/IEKyiadarv afieMeHTap 38eHoMap CoHura
TEHr 6ynn6, oaaTaa, HK,0pM MOMEKYNAP 6MPUKMaHUHT NOMMEpPNaHNLL
papaxacn / Hn ndpoganaiigv. NonnumepnaHniL apaxacu, NoNMMepHUHT
Mornekynsp mMaccacy (IW) Ba MOHOMEPHUHT Mosekynap Maccacu (T) y3apo
Kylngarn Hucbarga bynaau:

p™M
T
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oyHoam /N/=w J1 gbHM NOAN.MEPHUHI Monekynsap maccacu (YY) yHuw
3/1IEMEHTNP ;LUEHOCMHUHI MOJIEKYNAP Maccrncy (T) éunaH noanmcpnaHuT
napaxacu (P) HUHI KynaiTmacura TeHr.

Tapkubu Ba TY3HNUTU Xu\aTugaH Oup Xwu, aMMO MOJIEKYNSapP
Maccacu (nosmmMepriaHuw napaxacu) \ap Xwni éynran MakpoMOneky ™ T
6iipHKMiUiap rronmmMeproMosiornk k™aropum rawkmn upnagn. Amanga \ap
Kannaii okopu Monekynsp 6upukKMa YW IHWHT MaKpOoMOJeKynanapu
y Nyynnrn 6yiinda mypakkab rronvMMmeproMonoruk K~ \atopnapaaH Tallkui
Ton ran Gynaaw.

18.1.MonumepnaHuvLL Ba COMOIMMEPAaHULL peakunsa-
napu. ManBaHg Ba 610K cononumepnap

Bup anya monekynanapuunr ysapo kosasnenT 6ot op/Manm 6Mpuknd
loi"opu Monekynsp Moaga J;,0CU M;WMW peakuUsic NofnMepnaHuL
peakumacu neb atanagu.

MonumepnaHuw peakumsacuga nonvMepaaH 6oLk,a Kylummya Mogaa
\ocun 6ynmaingm, abHU peakumsaga MOHOMEPUUHI 60LWNaHrny TapKnou
y3rapmanan. NonnmepnaHuvil peakuusacuHn yMyMuin X,0nda Kyingarmya
ndoganall MyMKUH:

LA = (AN

Tapknénga KYmO0P'6ynraH KM LUK TY HAMHNZArn Kynuuank
MoALa1ap NosMMep/iaH L pcakumsacuia Kupvwa onagy. Mmcon Tapuk™a-—
cnga 6up kyw 60l 6ynl'aH onc(l)Hnap via ynap \ocunanapuHWHF
noMMepIanuwnMnmy akc 'NTMpuwl MyMKUH:

/dr=Ccnx ..-CIl,- Cnx - cn,- Crnx -...

MonvmepnaHnL peakuusicra UKKWU Ba yHOAH Kymn Kylw6ornv nonm-
eHnap, aueTuneH Ba YHUHI BUHUA Xocunanapu \am kvpuwagu. Monu-
Mep/iaHULW HaTuXacunia TylMHMaraH 6ornap kamanmbTyimHraH éopnapra
alinaHagy. MacanaH, 6up Kylbopinm MoHOMep noavMepiaHraHaaTyinHraH
nonumep mogda \ocun 6ynagn. Arap MoOHOMeprsia MKKUTa Kywoop 6yrica,
ByHOa x,am Kylbopnap coHM Tobopa kamairinb 6opagn. MacanaH, 6yta-
AveHpaH nonnbytagueH X,0cui OYNUWLNHU KYPanank:

mN=nN- cn =CHW
N~ .- CI,- Ccn=Ccn-cns3- crm- cn =cn - cn®

TyliHMaraH yrieBoaopoa/iapHn NomMepsian! opKasiv Kap6o3amkipam
nonvmepnap onuHaau. bynap opacuaa caHoaT a\amusiTura sra 6ynraH-
napugaH nonuaTuieH, NoAMNPONUIeH, NOAMBYTUMEH, MOMVUBUHUIXIOPUA,
NONVBUHUAMAEHXNOPUA, NOMUCTUPOS, NMoNnakpunatnap, NoNBUHUN-
auerar, nonMmM3o6yTuseH, NonMbyTaameH, NoMXI0pPOoNpPeH Ba ylapHUHT
y3apo \ocuN KUraH conosimmepnapu Kynnaé unaé uyvk,apunagu.

MonnmepnaHnLL XapaéHN peakums Te3nrmra K,apab 3aHXMpPCUMOH
Ba 60CKNUNM Bynagn. BocK,nunmn NonMMepsaHuLL peakumscuaa MoHoMep
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MOJIEKY.HannpUHULL' yjapo BUPUKTMU CCKUM-NCTN 1aBOM 3Tnan. Bynank
peakuMsaMU UcTanraH Bak g TyxTatuT Ba \ocn;i 6ynran gumep, rpyumep
Ba TCTpamep kabu 6upukmanapum cod \onga axpatub onmw MyMKUN.
byHAa 6oLnaHrny MOHOMeEpP Ba Op;bIVK, MOAOAMUPUNHE Yjapo peakuusara
KAPUWNLW KOBUNUATU aedpnn TeT 6ynmb, ama aHrm 6Upuknl peak-
UMACMHMUT 6opuwn ydyid Tiuianmna akTMBAaHUW 3nepruscn Tanab
Ky YIHagy. .MoHoMep MoseKy/ T blapHULL' y3apo Bii opa™~Tn/moganap 6unaH
onpuknwn 6upop atoMHUH! reiiia 6oiiiisa Monekynara Kyyumé yTuwu,
AbHM MUrpauyoH \apakatu uvatmwkacuga cogup 6ynaau. MNMonumepna-
HULWHWHI By Typura w:o6yruneHHuHr cynbgar Kucriota Tabcupuga
nonumMepnaHULLIN Mmcon Byna onanu;

CH, cu, cu, cu,
CH,=C+CWU,=C-——->CU,=C- CN =C  gumep
‘Lcltb’\:%jl c||/|, | cu, ém,

cu, cu, cu, cu, cu, cu,

\ \ | | [ |
Cn,-c-cm =C +Ch,=C Ch,=c-cnm =c-cu=c

\ | | | \ |

cu, cnu, cn, Ccnu, Ccnu, cnu,

TpMep

AMMO, WyHX \aMm aiiTUWl KepakKku, 6y ycyn 6unaH ofiMHraH noam-
MepriapHUHIypTada MOJIEKYIAP Maccacu KMYmk bynaaun. Jemak, 60ck™Muim
EKN MUTPaLMOH NOMUMEpP/IaHULL XapaéHu coaup 6ynnn y4yyH MOHOMeEp
Tapkmbuaa ocoH \apakat/iaHyBuM BOAOPOL aToMaapy Oynnwin No3nM.
OnecmHNap Ba ynapHMHI \ocunanapy opacga LyHaaii Tanabnapra »aBob
6epaguvraH MOHOMepap AeApnn yK,, LWYHUHE YYyH Xam roaumepna-
HULLHUHT By TYpW Kam KynnaHunaaw.

\o3uprun eakYa caHoat a.\amuaTura ara éynraH rnoanMepnapHuHC
Jespnu \ammMacu 3aHXUPCUMOH NOJMMEPIaHULL peakuUAacU opk aiv
onvHaan. byHaal peakums épgamMmaa OIMHraH noaMmep Mosekynanapum
Xyaa \am y3yH, yapHUHI MOMIEKYNSp Maccacu 6mp Heva MUHT Ba \arro
MWIIMOHNapra TeHr 6ynaan. WyHaan y3yH MonekynanapHuHr \ocwn
6ynnLn Xyaa Te3 — CeKyHAHUHI MWIIMOHAAH 6Up yaywn Kagap Bak,T
nunga cognp Gynaaw.

\ap K aHOgi 3aHXNPCUMOH NONMMEPNAHNLL XapaéHu y4 anemMeHTap

p e a aKTMB MapKasHWHI naiigo 6ynuuin, 3aHXUPUUHE YCULIN Ba
3aHXVPHUHT y3unmwmaaH néopar.
1 AKTUB MapKasHWUHI naligo Gynvwn aHJyarmHa aHeprusa Tanab kKwaopm

Ba CEKNHNK 61naH 6opaan. TallK,apuaaH 6epuiaguyraH sHeprus épaaMmmaa
aKTUBMAWTUPUAraH MOHOMepnapaaH 6up K,MCMU YCULL XyCycusaTura ara
6ynagn, 6up KVOMA aca 6ownanrmy \onartra K \airaom:
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3aHXMpCUMON MNOMMMEPNAHULLHVHI 6OLWNaHUW AaBpriia 3PKUH
paavkannap ékm mycbat Ba MaHUiA 3apssananran jappaMiuiap — novnap
akTMB Mapka3 \ocun Kwiagn. WyHUT yuyyH \am aKTUB MapKasHUHT
Kenné Ymkuwmra Kapab, prakuusnap pavk s Ba Monam nonumep-
NaHnT pcakumanapura éynuHaan. VICCUk™NUK, épyrivk, ynbTpabuHadua,
PeHTreH Ba pasiaunoH Hyprap, nepokcug, Mosacup \amna ato—  nva to-
6vpuKManap Tabcupuaa OolnaHraH peakuusnap 3pKUH paavkanim
noMMepNaHunLL peakHUANapu Xymaacura kmpagu. KatanvmHa ropnap —
Ty'3Map, MWIK,0pUiA MeTannap Ba YNapHUHI OpraHuk 6Gupukmanapwu,
XymnaaaH;

Al1Cl,; BF,; SnCI®;, Na; K; Li; AI(C,H,),; LiC,H,;

VLITUPOKMAA BOLNaHraH peakupysnap uoiuu noanMepnaHuLL peakupysnapm
Xymnacura kupagu. by Typaaru peakumanap kataamsaTop nwtnpokmaa
6opraHNnUry yuyyH kaTaamTuK nonvMmepnaHuw \am geninnaau.

2. Monumep 3aHXUPUHUHT yculun Xyda \am 03 aKTMBNaHTUPULL
SHEPIrUsACUHU Taslab KWy Ba XyAa KatTa Tes3niMk 6unaH 6opaau:
A*y + Ay_
A% +A, -
A*., +A,———— =A%,
By epaog;

A, — MOHOMep MoseKynacu;

A* — MOHOMEpPHUH! aKTMB MapKasu;
A*,; A*, —ycaénaH pagukaniap ;
A* — nonmmep MoseKynacu.

3. Monumep 3aHXUPUHWHT Y3WINLWIK Karta akTUBNaHTUPULL 3Heprus-
CUHW Tcuab KunmManam Ba aH4arnHa tes 6opaau.

Jemak, nonmmep 3aHXUPUHUHT YCULL Te3NUTU Y3UINLW Te3nurnaaH
KaH4YannMK KaTtta 6ynca, \ocun OGynraH nonvmMmep MoJsekynacu \am
WYHYEWLINK Y3YH OGynaguy, AbHW NOAMMEP MOEKYNACUHWUHE Y3YHIUTN
HKKajia peakuus HIHr Te3nuk HucbaTnapura 60rnvk,.

Paamka T nonvMepnaHiwaa akTue Mapkas XydTnawmaraH 6mp ékn
MKKW 3MEKTPOH, SibHU pagukan Tabcvpuia ByXyara kenaaun.3pKuH
pagvkannapgda xydrnawmaraH 31eKTpoH 6opavru Tycainm ynap \ap xwn
MOHOMepnap 6unaH peakumsra WMALATAN KNPULLAAW Ba HATWKaOa yCuULL
nobunmatnra ara ynraH akTuB mMapkas X,ocwi 6ynagn:

Pe+CUN,=CHX ™ R- CH, - CHX

MonMmepnaHunLL peakuuscyn Knsgupuw ilynn unaH onmé 6opuiraHga
aKTVB MapKasHMHI nango 6ynmiim, acocaH Kynuparnda 6opaau:

CH, =CHR->CH, -CHR
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byHnT HcHwkacmna moHomep Monekynncu MHdanvk™nna annaHno,
YCULL pPeakHMMCK BMpagnKaHUHI MKKadya TOMOHK 6yna6b gasom 3lagw;

CH, - CHR +CW, =CHR =CH, - Cf1IR- CH,- CHR

6UpOK, ByHNai TePMUK MOAMMCPAaHULL PCakUMMC aBBaul Xyda CycT
oopunb, TemnepaTtypa KyTapuauwm 6unaH awvya Te/Nawagu. bab3n
MOHOMepfiap 3ca, Xymnajgau, Bumnianerat, BUHUANACHYNOpUA,
aKpPWIOHUTPWA Ba ujyura yxiuaiiuiap WCCUK, MK Tabcupupaa MyT/iak;o
nonvumMepnaHManan. CTupon, MeTuniakpunaT Ba ynapuuHr \ocunanapu
KWLM pUn raHda aHva 1e3 nonvivepaHagu.

Hyp aHepruscu Tabcupmuga nonumepnaHnT OTOKMMEBUIA Monv-
MepnaHnT aeninnmeé, byHaa MOHOMEP MONeKyN blapura Hyp KBaHT aHep-
rMsacu ITUNULLK HaTWKacuga apKuH pagukan \ocun 6ynaaw.

CononumepnaHuw peakuusinapu. WKk Ba yngan opTun; Xua MOUO-
Meprapnunr 6upraivkaa noaMmepnanbill pcakLXu cononmMepaHunLL
peakuusicn aeb, nocun Gynrav nonumep cornonvMep ne6 atanagu.

Cortonumepnanmnim pcaknmacu UCKUUKH ;i ia6.;iapra >kaTt)66epaonyBumn
nosiMMep CUHTE3 K MMTAa acocuii ycyn ,\ucobnaHagn, YyHKm OGyHaa
MOHOMEP/TAPHUHICOHU TXLWNTPUHN, MUK;U)pUiA HiiefxunapyHn y3Tprnpuil
opKa/v Typnn xoccanapra sra 6ynraH cononmmep oaml MyMKUH.

CononumepnaHunw peakuuysacnga \ap KaHOgii MOHOMEP WMKKUHYM
KOMMOHEHT cudatnga K,.arHann™o, \ocun éynaguradH HOMMMEPHW y3ura
Xoc FAHMN Xycycuatnap 6unaH 6ointagn \\ NOSIMMEPHUHT (PU3NK-KUMEBNIA
xocca™HapyH1 y3raptupagun. Macaj'ian, nonvmMepgarv Mosekynasiapapo
rabcup KyunapuHu KamanTupuwl Mynu 6unaH yHUHT 3SpYyBYAHIUTUHU
oLIMpULL aMasiga Kyn KynnaHwunagw.

MonumepnaHuw KNobwmAT \ap Xmn GyniraH MKKM MOHOMep apanatl-
MacuHK cornonvmepnawl HaTwkacmga \ocun OynraH Makpomosekyna-
NapHUHT Tapknbmnaa \ap vkkasa MOHOMep 3BEHOMapUHU \am yupaTuLu
MYMKWUH, ABbHU OyHZA YCYyBUM (SPKUH pPafivKasinv) 3aHXup peakumsga
UTTUPOK 3TyBUM MOHOMepnapHUH!"\\ap nkkanacu bunaH \am peakumsara
Knpuwrad éynagn. [lemak, MakpopaauKa/THUHI Xoccacu, acocaH, YHUHT
yungarn MOHOMEP 3BEHOCW XyCycuarn bunaH XapakrepraHagu.

MaliBall Ba 610K cononvmepnap. FNopM MONEKynsp GUPUKM; NBPHUHI
XoccanapuH/ axwmnawl Mak~\caguaa, cyTTu Twiapga HavsaHz, Ba 610K
cononmmvepsiap CUHTE3 KWL yecy/riapuaaH robopa KeH1 (X)1a; MBHWIMOK a.

Bnok cononumepnap MakpoMmosiekynanapu, acocan, YMUMu,cMmon
Ty3unuwra ara 6ynmb, MKk EékM yngam OpTUK, XWI1 MOHOMepnap
3BeHocMZav TalWwkKua Tonram 6ynagu. [XyHoain cononumep KMMEsui lap-
Kb Xmn\atgaH pacMmuii cononmmepiapra yxwaca \am, MakpomosieKyna-
CUAATV MOHOMEpP K,ONAVK/BPUHMHITYPAN XW1 Xonawmwm xun\atmgaH
ynapgaH dapk”™aHagn. VIKKU Xwl MOHOMEP MOsieKy/lacuaa Taujkua TOT aH
pacMuin cononmepaa 31eMeHTap 3BeHOMap 3aHXup Oyinad TapTnecns
6upuvkkaH 6ynagn. bnok cononvvepnapaa aca Makpomosiekyna’stap y3apo
KUMEBWUIA Bornap 6unaH ynaHraH MKKM Xun axauT rnoavMep 3aHxupna-

pvigaH Ty3un ram éynagw.
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Nrnp nkkn Mi | MOHOMep Mo.4ekyna'lwpuHn J1 Ha B 6unaH 6¢.1 nnacak,
pacmmia (0.uuui) coiio;inMcp Ba 6/10K COHOMMEpPiap MaKpPOMOJIEKYNaCUHN
CXemMaTuK paBuTna kKNuunaruya Tacsmpnawl MyMKUH;

.. — .-\AVIA.IBBAABABBABBB./TABABBAJIB - ...
oW cononumep

.. — AAAAAAAAAAABBBBBBBBBBBBBB - ..
610K cononmvep

By MKKM CONOANMEPHUNT KUMEBUI Tapknbu 6up xun A ea B morno-
Meprapaan Talwkui TontaH 6ynca \am, MOHOMEpP 3BEHOMaPHUHT 3aHXNp
Oyinab Typnu Taptmbaa XowWnawraHaumru Tydannu, ynapHuHr 6apya
Xoccanapu 6up-6upunaH Ty6aaH dapk, Kwiaay. MaviBaag, conoMMepPHUAT
MaKpOMOJIeKy/1anapn aca TapMOK\TaHraH X,0naa 6ynaaun. JIeKUH ynapHUHT
acocuii 3aHXUPUHM TalKUA 3TYBYM .MOHOMEP 3BEHONapu 6mp xun 6ynime,
CH Tap.MOK/BpHM TallKWNA 3TYBYX MOHO.Mep 3BEHO/Iapy 3ca acoCui 3aHXup
MOHOMepnapugaH 6ow™Nava 6ynmn wapT. MNanBaHa, conoamvep Makpo-
MonieKynanapu Ty3auanwmnHu Kyingarunya nogaial MyMKUH:

—mwOw k-
—WWWwWwwWwwW

- AAA AAAAAAANNAAANATTIANNA -

LW W33
Wwwww

MaiiBaHa, cononMmMep MakpoMOJieKy/iacu

Cxemaga A Ba B nap TypniM Xun MOHOMepP 3BeHONapuHu udoaa-
nangn. A.vanga 650K Ba NaiiBaHA, cononnuMepnap Aespnn Tanép nonm.mep-
napfaH onvHagu, ynapHu CMHTE3 Knauwaa aca KynmHya, YM3nk~CUMOH
rnonMvepnapgaH BaHW1 MOHOMepnapugaH doliganaHvunaan. MNalisaHn Ba
610K cononMmepiaHnLL apaéHnapHn a.vaira OLVpPULL YYyH acocaH;
MaKkpoMosieKyia Tapkuéuga Typav gaon rpynna Mapkasnap (Makpopagm-
Kannap, nepokcua, rmapokcus, Kapobokcws, amni rpynnanap, Kywoornap
Ba \.K.) \ocmn K,unmw Ba 6y .Mapkasiapra MKKMHYX NoanMmep Monekyna-
CUHW ynaw no3nm. Arap 6y daon mapkasnap Makpomosiekynanapuunr
yunpga bynca, 650K cononvmep Ba, akcumya, paon mapkasnap samxmpnunr
ypTa umcmmnaa 6ynca, nasaHg cononvmepnap x,ocun éynaau.
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Amanna OyHnan akTuH \iapKaxiap 6mp vak,TH1N1y Swa Makpomosc-
KynanuHr yynapuna xam, ypra kmcmuga xam \ocun 6ynnTmn MyMKUW.
lijyuMnr yuyyH [@FiBann Ba 670K CONONMMCPAAUUT >Xapacuiapuaa,
Kynuunya, \ap nkkana nonumep \am \ocun 6ynanm. bBUpok, maxcyc ycys-
napnaH doiinaN1annb, ynapHu ano\mna-anio,\mna CUHTE3 KCUiuT \am
MYMKWH. byunnap Tawk™apu, navBamg Ba 670K cononumepsap 01Minii
corronumep.TapdaH y'sunn[|r'spysuannvru 6unaH \am capk vavanm.

0;%b1aa, naltvVn cononnMep!m romononnMep.Tanm cCeKrme 3pnryBun
Mo;Lanap BocuTacuna axpalvé onvnanu.

MaiBann Ba 650K cononMmepnap CUHre 3 KMAWMANE KaTd Trunuwm
TYpAM Xycycustiaapra 6ol oyjiian XwiMa-xwn noamvep mMarepu™sqnap \ocusn
Knamwra MMKoH 6epagn. Yyukun 6yngaii cononumep y ninnni'xoccanapu
6unaH 6yup TOMOHAAH, COMOMMMEP MaKpPOMOJIEKY/IrbYapUHN TaiuKiii TryBun
\ap MKK1 nonmmep xoccanapura yxuiaca, UKKMHYX TOMOHAar, MOHOMep
313eHonapHUNr MakpoMmoseKynaaa rapmoknadran $ajpkip waknavpa
XonnawraHnmrm Tycaiinu \am 6yHgal! cononumep anTgan-aT1 n Xycycu-
AaTnapra ara 6ynagn. Macanan, 6Upop Tabunini NoAMMepP MaKpO.MOo;EKY—
Nanapuvra CUHTETUK MOHOMEp/siapHM HalBaHAnam ||ynm 6unaH axoumd
Xoccaim AHMM nonnmepnap oM MyMKUH.

Bnok cononumep, acocan, WUKKW EKN YHOAH Opi VK, Y1 NIKCUMOH
nonumMep kM yusnk~cumon nosavmep 6mnaH Monomepnal:'nTi y3apo
TabCcMpu HaTwkacmpaH \ocun 6yna;1l AMiUUia 6nok cononmmep Kyimgal n
rynnap 6unaH cMHTe3 K\WMHaow;

a) KKMW XWUn nosavMep Makpomosnekynanapu Typnau nynnap 6unan
MaKpopaguKaninapra anawnupunagn ea 6byngain Makpopagukannapnum
y3apo GUPUKTUPULL NaTuxKacuaa 670K CoONnosiMMep YHOCW K,Uamnaau;

6) GuMpop MonMMep NlakpoMOseKynanapunmn akTUBNawWTUPULL  Aynn
6unan makpopaavkannap xooan unnnagn, cyTpa 6y Makpopaaukannapra
WKKMMYU XN MOMOMEP TabCUpP 3TTUPUG 610K cononvmep onvnagu;

B) MakpoMoseKynanapnunr ydnapmgarn dynkuvonan rpynnanapu
Typanya 6ynran MKKM XWa NOAUMep MakKpOoMOJeKynanapunu ysapo
Kongencatnanui peakuMmcura KMpmuTuw 6mnan X,am 4nst’*cumon 610K
COMOSIMEP X;0CW H,WTMnaap.

18.2. MonumepnapHUNr aipMMm Hamocnaanapu

MonunponuneH - CHA— C|M — NpONWeHHM Nnonumepnawl ynu
cwu, » OunaH onunagw.

MonunponuneH, nact 60CMM OCTUAA O/IHFaH MOAN3ITUMEH Kabu
paHrcm3 Ba KaTTuK, 6ynneG, Y3MHUHI MeXaHWK XOoccaniapu X»ux atmaaH
nonnMaTuNeHadaH K opy Typaau.

MonunponuneH, acocaH, \ap Xun K,aIMHAMKAArn napaxrap vwnaé
yMKapuL y4yH capchnaHmb, yYV\gH, acocaH, 3/1eKTPoTeXHMKa Ba paavo-
TexHuKaga dqoganaHnnagn. CyHIru nnnapga noannpoHnneHpaH
xocca\apy XX \atugaH 3HIMUWKK. Tabinii TonanapgaH K,onuwmaiguraH
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KAMEBMIA MM UT.W6 YNKAPTU MYMKUBUTIU UCOOTAMMAN. AMMO NOMm-
nponponuicugaH NUTUKATONA O YY4YH YHUHT MOJIEKYAp Maccacum
40000 — 50000 Ba KpucTanmk napaxacn 80 — 90% atpodmaa 6ynmtm
TapT. Monumponunen Tonanapu eHrna Ba apjon OGyAraHAUrn yuyH
Kenaxakna lMoLwK,a Tonanap ypHuna nwnatuanwm MyMKNK.

MonunsobytTuneH nG6YTUNEUHN TYpAu TapouTnapga nonauvepnad
OMnagw.

CH, |

- CH,- C-

CH,

Monun3oByTUneH KaydyykCMMOH nonvmMep 6ynuo, y Typivu Mamiakar-
napga onnaHos, BUCTaHeKC, NonmbyTeH Aeb \am roputnnagn. YHu vysraHga
Y3UHWHI 6ownaHruy ysyHnurura HucbaraH 15 maprtarada ysasgw.
MonnnsobyTuneH atmocgiepa, KANCIOPO Ba 030H Tabcupura Gapk”apop
nonvepanp. KoHueHTpnaHraH MuHepan Kucnotalap Ba ULLKOPSapHUHT
spuTMasiapy \am yHra tabcup aTMaian. Y3nHUHE By Xoccanapm xu atnaaH
nonnn3obyTunieH 60LK,a NonuMepnapaaH agsan Typaau.

Monuctnpon ApoMaTUK MONUNOMEPUHAAPHUHT 3HT OA4AMA Bakui-
napvgaH 6upn NOAMCTUPOS 3V K gauMni nonmvepriapgaH 6ynuod, bupmnHya
MapTa 1878 innga CUHTe3 KUAUT aH.

- CH, - CM -

/4

MonncTnpon KMMEBUIA CytoKNTUKTap Tabeupura Sxwm 6apaoL 6epaau.
Y vk~ op Ba MUHepas1 KUcnoTanap apytMacuaa napyanaHManan, cnvptiap
Ba MUHepan Molnapaa spumaiigm, oK,0py TeMnepatypasa \am y3VHUHT
MeXaHMK XoccanapuHu cak/anan. LWyHWHIy4YyH nonmcTupon nonnmepsap
opacnga My\um ypuH TyTaau.

Monekynap mMaccacu yH4a tokopu 6ynMaraH nosncTupon nak cudga-
TMaa nwnatnaan. LWyHUHraek, NonnmcTuposn AXWmn ONSIEKTPUK XOoc-
canapra ara 6ynraHu Tycainm kabenb caHoaTUAa Ba 3NIEKTPOTEXHUKaAA
KEeHI ULWNaTUAMoKAA. Y TUHUKATUMM XM\aTudaH O;LMiA lWnwagaH K,onmi-
malign Ba 90 chonsrava Hyp yTKasaau, CyBHU WMMMariaun. LLYHUHT yuyH
YHAAH Typam xwn 6yiomnap, MauvllHanapHWHE geTannapuv, yii-pysrop
acbo6napu \am scanagw.

MonvBUHWIX N OPUA, BUHWI=NOPUAHN NOMMMEpPIaLll HaTkacuaa ofMHaaw.

- CH,-CH -

Cl
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Yy OK"EKM capruT KWTUK, noavmep 6ynmb. Kpuctananna onmannn. Y
ChlaHra rabcupuia CyroK;anumainm sa émMmmarign, 6a.nki napyanavau.

MoNVMBUHUA=>CIOPW O;LLMIA LLApOUTAA Op|'aHnK 3puUTyBUMNapaa K,uinm
apuiign, 80°C nan oK;opyn rcMmnepatypania 6eH3on, xaopbéen o, 6ab3uv
KETOH/IapP Ba achmprapna MxXTn apuiinn. O.bunii TeMnepaTypLLXa Yy KOHLEHTP-
nanraH cynbat KAcnoTa, CytonTupnaran HUTpaT kicnota ea 20 horsnu
VILLIKOP 3puTMasiapy Tabcmpuria axiuv 6apnowl 6epLuil, Nekum KyeTt Hypwu
Ba WCCUKNTMK TabCcupura uymnamnu amac. Typnm arpeccus Monganap
Tabcmpura ymnamnm bynranm ydyym TeXHukana, acocaH, \ap xwn Tpy6anap
Acall, peakTopfapHUMI UMUK TOMOMNUM K Oorvialwia nnatmnann. YHaaH
Typnu naknap sa kumésul'! Tonanap \am onuHagn. Xo™mp Kypunuiwpaa
VWnaTunannraH MHoneyM \am rnosMBMHUAXIOPUA, acocuna OfMHaan.

MonvBMHMA cNPT Mycra\Kamamru, KUCoTa Ba UKK,opnap Tabcupura
YnnamMananrn, Typanm 6aktepus Ba MMKpobnap Tabcmpuaa napuvanaH-
Macnmrn Tygannm, caHoarHUT' KyH 1apMo|<lapuia KeHr Kynamna
nwaTUIMOKAa. X,03Mp YHOaH CUHTETUK roji;uiap oiMnMok;a. By Ton:viap
XyHra waparaHna 10 — 20 mapta y $oK,pok, xu IMaT KMiagy, naxra
TonacugaH 4—5 MapTa NUTUK,BLYNbTPpabuHa(l)Ta Hypnap, TYp/v arpeccus
CylOK/mknap Tabcupuna bysunmaign. |lojn'iBniinji CHUPr rykMauninmk
caHoatMna \am Karra a\amusira ‘na. Y Typam Tabuuii ronanapnu sa
Talép rasnamManapHu o\opnaT yuyu \am KeHI MUK,Eca MLLnaTUNaIv.

MonuBMHUA CANPT acocuna TanépaaHraH envMaap Typan maTepuisi-
NapHu axwmn énuuwTupub, cysB, OpraHMK CyloK/wmknap Ba Kucnotanap
Tabcupura axwum 6apnowl 6epaan. YHOaH onnMHaguraH nakiap Xav caHoat
a\amusTura ara. Xo3mp NONUBMHUA cNUPTAaH \ap Xxun Gytomnap, napag-
Nap Ba Hainap \am TaiépnaHMoKaa.

MonueuHWUA cnypT TonBapn cnnnuk, Ba MainHNUr Tydaiinm xap-
poxX/mKaa LoWKW Ba KETryT Tonasiapy ypHUra vuiaTuamMok;a.

TeNoH (NOAUTCTPOTOP 3TUEH) XyAa AXTUN OUN3NEKTPUK 6ynno,
YHUHIBY XOccacu HoK,0pu, Typ/iu KUMEBUIA Bupukmanap (Kucnota, vl-
Kop, okcugioBumnap Ba \ano Bogopoa-gTopua), OKOpU Yactorasim rok
TabcMpwna uwnatmnanuiaH rypav nsonstop.maptaiépnal MMKOHUS1MHA
6epagn. YHUHIrcysaa 6ykmacamrn Ba \yaiaHMacnnr Kabesb caHoatuaaru
a\aMuATUHN A}iana oprrmpasu.

TedpioHOaH KMME caHoaTuna Typnm acbobnap (CTaHoOK, peakTop, KpaH,
MembpaHa, Hacoc Ba \oKasonap), anacTuK Hawnap, Typav gmameTpnart
Tpybanap scanagn. by ac6obnap \ap kaHgan wapoutga \am 6y3nnmangn
Ba LUAK/IMHW y3rapTypmMainun. TedyioHAaH scluiraH npokiaakanap Mera-4i
cuptigarn ragup-6yayp >xonapra KMpuo K,011Mb, Merannra sixuu
énvwanun Ba MKKasa MeTasiyl CUPTUHN FrepMeTUK bepkntaau.

TedhnoHaaH \ap xun ycyniapaa Typ/iv XWi noponactiap Xam OnnLL
MYMKWH. By noponnactnapgaH scanraH cunbTpnap Typan arpeccus
CYHOKMUKIapHN To3analia Katta a\ammsTtra ara. byHaan noponnactiapHu
TYpN ennMnap BocUtacunia UcTaaraH MaTtepuasHUHICUpTUra énuiTupuL
MYMKWH.
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TchNONHNUTTYPAN MyXUTANPUAA FlICcPpTAUTAan doinawmnb, yHnaH
c)M=-or<sar caHoaTura 3apyp ace6o6-yckyuanap \a\i acanmokga. Y nnaH
MIUM-enTypan navwnap ra napnaap gapmaLeBTika caHoaTuaa nopunapHn
caKNaui yuyii mwnatmnagn. Tednounay, scasiraH maiinap Ba 6oiui<sa
Taknnaru napcasiapmm KAWKM ab30CUHUHI UTKacTnamraH Kucmaapu
ypHUra mwnaTul MyMKUH.

MonmMBUHUAWIMPPONNAOH B/ TTLMPPOANAOUHN MOHMEP.Mab onnHann.
MnmnnnupponnaoHHUHI NOAMMEPAaHUT peakumsacu Kynnaarm cxema
6unaH ndo;nmanagn:

N N
(e Oc

!

MoVBUHUNNMPPOMAOH oKamopc!) no/mmvep 6ynb, cyBaa SXLUN 3pUAON.
YHuurcyBgarv aputMacy paHrcusékn o4 capuk,K,0ByLLOK,\onaa dynaau.

MonuBMHUANMPpPONUAON U3NOAOIMK aKTUB NonvMepnapgaH 6ynmo,
KynrmHa xoccaslapu K,0H Tapkmbuga oynaamram anbOyMUHHUHI XOcca-
napuvra yxwaiingn. WyHUUryyyH noamBuunanuppoiMaonHnunr cysaarm
3— 5% nu apuTMacm KoM cruwmMannTan Kmntnapra kMivnaam ea
1cMouInA, TOK Kabu OKUp Kac;nimiovapnn gasosiatna nmnatmnagu.

M>yngan raTtknpuv, nonusmnuanupponvnongan lypjin kMULHMKOarm
napganap rancpjiaiiiuui. by napganap »kappox \WK;ul spanapun gasonawga
nwnarnnagy. OXvpri B;XK;rmapaa BUNwWiInvMppon unon ea yrnmmrcononmvep-
napygan mio\uga a\amvmsarra 3fabyntn naacrmacclutp \am TaiépriaHMoKaa.

18.3. CyHbUIN Ba CMHTETUK Tonanap

Maexya KUMEBUIA TonaNLLpnn Kyinnaru cuHgnapra 6y MyMKUH;
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CyHbBMIA BN CUHTETUK ronannpumnr (Lapku HUMannH noéopat xretaH
cawinra Kyrunnarmnya xasob 6epca 6ynatu. Cylrsumii Tona 6y Tabumii nonuvep-
napH/ KMMEBWIA KaliTa uwiawgaMm OfIMHFaH Max,cynoTnapgaH onuuraH
Tonanap 6ynca, CMHTETMK TOMa 3ca KUYMK MOJeKynanu moaganapHu
nonMMepnall HaTwxacuaa ofMuraH MoaganapfaH onMHraH Tonanapamp.

CUHTETUK TONaNapHUHI 3HI My\MM Makunnapura KanpoH, fiaEBcaH,
X;FOPVIH, HUTPOH Ba 3HAHT Kupaguw.

KanpoH — nonuamup, Teviidiap >xymnacuca Kmpaay. YHU nwnab umka-
pUL aMUHOKUCNOTaNapHUHI 6abin \ocunanapn, MacklaH, Karnposnak-
TamaaH doganaHunani. YHn ka[)rx)Kewn i pymnacu 6unaH 6- ammHorekcaH
KMCNoTa MOJIEKYNTACUHUHI aMUHO! pyHHacK opacuaarm M4K1 Mosekynsap
y3apoTabCcup Maxcynotm Acb k" apar MyMKHH.

KanpoH rasznamanap MwWKaknHaHWAa Ncapnan ysrapMaiam sa rvknm-
naHMaian. JleknH 6y rariavanap Kucnionbslap amcvipuia C.MUpUiaan; HoK,0-
pv ,\apoparra usgamcns 6ynraHu cababnu, ynapgaH TUKUAram Kuivnapra
ncen”™gasmon 6ocub Gynmalrum).

KanpoHgaH Kopg, raznava talepnab, yHaaH aBro- Ha aBMaHOKpULLKa-
napra Kepakiv Kapkacnap fc:b'kum. KampoHniaH ac:vnaH iiimijuiap ik a—
naHuwra B1uckosa Ba uv 1asnamanapnaH Mcajnan TUHanapgaH Kypa aHua
Yymngamnun 6ynaau.

KanpoH cmvonagaH niaacTMacca'ap TalepnaHyn. by nnacTtmaccluBapHn
MalLMHanap YYYHTYpPAu Aetannap, TeCTPHSA, HOOMUHHUKIAP YUYH UYKN
TarnmkKnap Ba xXokasonaprariépnaHaxun. KanpoH nnactmaccanapnaH Tanép-
NaHraH 6ytomnap HM\oaTada NULLNK Ba eanpunnb ketmaligmraH oynagw.

NaBcaH — nonnagmp Tona 6ynnob, y y3Tapkmou xmn\atugaHd tepedtasib
KMcnoTa Ba 3TUIEHTIMKONTHUHI Mypakkad acmpuaup.

HUTpOH Tonacu MONNAKPWIOHUTPUALAH Uwnaé ynkapwiagu.

AKPUIOHUTPUA, LIYHra yxuiam KyrnruHa upukmManap kaéu, Kyll-
60rC = CbopxoiigaH nonmmepnaHann; NoAMMepaaHuL peakHusacuga
yuynamum 6or C=N UTTUPOK aTMangu:

nCcn =C11 (-cn,-cun -)n
| m |
CN CN

HUTPOH TONACMHUHI NyXNnuini 1 >XyHHWH! iiyxnuiHi ngaH nkkn Gapo-
6apaaH 31EOPoK,0pTYK,, By TOMa UCCUK,TUKKa X/I0pUH TonacnaaH Kypa aHua
AXLIN YnOaiam, HUTPOH TONACMHUHL épy1vKKa umaall Xoccac \ap K aHaai
BO0LLK,a TONaHNKnagaH optvk™Wvip, By Tona ai Mocgiepa Tabcupura 6epuimMaian.
YHUNT KUMEBUI OGapKapop/MIA aHuya HoK,0pn, XymiagaH, ypTada
KOHLIEHTpaUUsIN KUC/oTa Ba ULLK,0pfapHuH Tabcupura 6apaoll 6epaau.
LWy 6unaH 6upra 6y Tona MCCUKNUIMKHU SIXLIN cak™NaiAay, oMMOK, MarvH
Oynaan Ba Tabumin XyHra 6oLK,a \amMmva TonamapgaH Kypa Kynpok yxiangq.

HWTpPOH Tonacu y3nHUHI 6apya cudaTnapu >xm\atngaH, K VMvaTvi
TYK™"M.MauUWIMK Matepuanin 6ynmé umk™m. YHOaH KOCTIOM Ba MaslbTo
rYKHVEj Tapn, TPMKOTaX, CyHbUIA MyiiHa, IYHUHIOEK, COYMK,, AacTypPXOH,
yolimab, rapanH Babou]K,anap TaépnaHagu.
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HUTPOVHUHI KaMunUaUrn WyHAAH bopaTKu, Y ULLIK a/TaHLLIra Sxim
yngamaii/m, uiy cababnn HUTPOH ToNacu, MacasiaH, Nanok;TyK,Uw y4dyii
YHYa sipamainau.

18.4. Y36eK KuMérap onumnapwu

Y36eknctoHaa KUME aHUHU pUBOXIaHTUpUWAA Y3 \UccacuHu
KylraH, y3 MakTabuHu sipatraH, AyHé TaHUraH ofiIMMAapuMms Xxyaa Kyr.

JaanatMms unm chaHMHUHT yyorn M. Ynyréek Hommaaru " 36eKUCcToH
Munnuii yHMBepcnTeTU KUME chakynbTeTn y36eK KUMErap ommaapuHn
eTLITUPraH 1aM MackaHuamp.

~M36eK KMMErap onumnapmgaH Cob6up HOHycosmuy tOHycos — 1935
mnpa Ypta Ocmé [laBnaT yHUBepcUTeTU KNMME dhaKybTETUHM TyrartraH,
akafeMuK, ~M36eKUCTOH ankasionanap KUMECU MaKTabMHUHI aCOCUYUCH.

1955 iimngaH 6ownab xank™apo KoHrpeccriapga (Lseuapusa, dpaH-
uuns, AHrAnA, XMHAUCTOH Ba 60LWW 1Y) anlkaions Ba yCUMANK Moaaanapuv
ro3acuaaH UiIMWA OoKNaa1apy 6unaH KaTHalluraH.

Y H/HT pax™oapmrnga 4 MUHIFaH OPTUK, YCUMUK TaKUK, KONMUHNG,
245 afKa/IOUOHUHE Ty3unuwn mcbotnaHgn. LnTtasuH, ranaHTamuH,
nanasepviH, NPOTOHWH Kaby Jopy MOAOaIapTUOOMETAA KEHT Ky UTaHUIMOKAA.

Xamgam YCMOHOBMY YCMOHOB — akafeMunK, KUME dhaHiapu JOKTOpK,
WAMUIA nwnapu uwenonosa KUMEcn Ba ousmkacu, rnaxra Tonacu, MMHTK,
naxTa K,onamk/apn Ba hTop nonvMepnapra 6arMmmiiHraH, y éowumnanrm-
Jarn onné 6opunraH ntnap Utnaé ynaputra Xopuii aTunaraH. Pvxkum-
naHmalllmnam ra:uiaM;uiap onuw ycynm TOWKeHTTYKUMadnuanK KomomHa—-
TMaa, NoAMMep aopunapu jca TM6OMETAA KEeHI Kynn1aHUIMOKAA.

LWyKkyp TonMHoBMY TONUMOB — KUME ddaHNapu AOKTOPU, akageMuK.
dTOp OMPUKManapuHWHI KMMEBWUIA aHanM3ga KynnaHunuwmn 6yihinuya
WAMWIA nwnap onmé GopraH.

Acocuii Uwnapy HoaMp Ba TapK oK 3/IEMEHT/IaPHN TYPAn TOT XXUCMIapK
Ba MLWIa6 uiKNapuLLl Max/\CynoTnapuaa aHUKOaWHUHE AHIN yeyapura
farvwnaHraH.

O6ua Coamuosmy CoaMKoB — OpraHuK, 6GuoopraHuvk Ba Tabuuii
6MprKManap co\acugarv oMM, akageMmuk, Tabunii Gupmnkmanap KMMecm
coxacmpa y3 MakTabuHu apartraH asiyioma.

YHUHT pax6apmrmuga '9pta Ocnéna ycaamraH ankanonavm yeumamknap
Tekwmpuant 100 gaH OpTUK, ankanoug, axpatné onvHan. Pysa 6apru,
YNTUTK, KOBUTU, TYNN Ba rysanosaH Typau K opy MOSeKynanu yrie-
BOAOPO4/1AP, CMPT/IAapP, CTEPUHIAP, TPUTEPNVHAAP, yriesoanap, WyHUHr -
ek A, E, P,P kabn ButammHnap axparnb onraH.

O. C. CoankoB — Y36eKkucToHaa KMME (PaHUHUHI SHIU coxacn
6roopraHuK Kumé thaHnHM acocumnapugaH \ucobnaHaau.

Kapum Coauk™oBud J1xalenos — akafeMunK, KOMnona KUMEHUHT ANpUK
HamoéHganapungaH 6upu. Ypta Ocmé Jasnart yHUBEPCUTETUHM TyraTraH.
CyBpaa apuiiguradH NOAVMaNeKTPoNuTaap, NacT Ba HKNOpU MONeKynanu
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fnipuKMiump O/IVH!, kypunnw \i;nepniLLmpiiHnnr xoccjLinpnim makcasnra
MyBOGVK. Kh3aa y Maprupuwl kabu namuii uwnap 6unan Tyrynnanau.

YHUW 6owunnmrnna bakapuiram katop WiMnii Tnaapu YeT aniap-
HUHI naTteTnapura casosop 6ynran. K.C. A \veaoB TOMOHWIaW spatuiram
CyBfa 3pyBYaH MOMVIMep/iap XaskK, XY>Xa/IMruHUT Typnan TapMoylapuia
KEeHI Ky/naHunuo, Aasnatra Katra Uk™Nrucoguii hoinna Ken impmok/a. Y —
Bcpynnii Homnn Y 36ekucton Pecnybnvkacu Jasnat MykodoTu naypeatu.

3aMoHaM¥ 3UVHI MalL=>0'P KMMCMapiapuvH, ynapHuLL K MIraH COH-
CaHOK\CM3 KawdUETNapuUHU Twira onravga, Y;3vUMNHI ccpMaymyH Ba
ccpMallakkat unmuii \aétn émnan 6yryH Ba Kenakakka nadg) kentmpa-
étram alOkviH kumérap onnm akagemuk Jicuapos Mmpxoxmn Ackaposuummn
XU 3MaTNapUHN 3CNaTNUG YTUT Makcasra MyBOUK MP.

Yy 1831 imnumnr 30 avpenvaa FoTkenwuunr Y sran ma\ainacmia
TaBbl1yq, Torwm. 26 éwmaa nom gk 36 étnna JIOKTOP/NK auccep-
Taumanapumm ékgay, 1974 innpga Y 36ekmncton ®annap akageMUMCUHUHT
Myx6up ab3ocu Ba 2000 nunun \ak,ukuii ablocn KWwmb caCkaanay . Ly
6unan 6up KNaropmay Y 36ekucton — AMepuka OyCriinmK XaMUMTUHUUT
pavicn (1977 - 1992 hnnnap) cudarnga AKIIL Tt MuHmnmanonuc —
CeHTtnon Ba Aentpont Ta\{-)umnmni-(|)axpuu (L)yk,apocn )i né cainnangu.
YHuHT pa\6apnuinga 15 gaH OpTuK, NokTopank Ba 100 ragali opTuK,
HOMIONT/IMK AnccepTaummiapy \MMosi KUNUnau.

M. Ack”apoBHUUI nnMnii paonusatn 1953 nngam 6otnanran 6ynme,
YHU[N TaaK,UK,0T/iapy nonvMepiap Knmécun Bii g 3vkacn haHNUHITYpan
co\aiapuHu y3 numra oX/W. XXymnagaH, gactnabkm nnnanuuwiap nosvKoH-
JeHcanus xapaéHnapura MaHcyb6ynca, Kelnnyanmk Tabunii rasnapgaH
ONNMYyBYN MOHOMEP/IapHU NoMuMepaLl peakuusicura k™ apatwiam sa 6y
co\a/a KarTa Tykapra apiwan. Y éupmHunnapniad 6ynnb, nonnmepusa-
LM >xapaénuiHn nact \apoparga ~Kasui Hasapuscunu ncbortnabd bepaw.

M. AckapoB axoiin6 neparor, éwap Tapéusacura katta a\amusat
GepraH, € T KMMErapnap akageMmacununr nNpesnaeHTn oynran, uiy sak™ra
Kapap ToTkent Knmé-texmonorus, MowkeTt Tyk™MMadynimk Ba enrun
caHoaT UncTuTyyYnapuaa aonmsar Kypcatnt KenviokNu. Y éupunumn 6ynmé
y36eK Tunuaa 1963 nunun ,Monumepnap KMMécugaH npakTtukym”, 1965
mnn ,,Cun'reTnk nonvmMepnap KMMEcu* gapcnmk-tapunm ésan, 500 gan
OpPTUK, WAMMiA MaK,ojuuiap Ba 8 monorpa(L)us myann(L)A. YamTt unmul!
acapnapuv Xank™apo WiMuii xamuatura Maviaym, y 1963 — 1964 iinnnap
JasoMuaa AHTIVAHUHE Mawxyp Ma[mecrep ynusepcutetnga ta\cun
onraH, KennHyanmk aca AKL/IITPTuuus, VicnaHua, benbrusa, 1'onnaH-
ansa, Yexusa, BeHrpusa, \MHAWCTOH, Typkus, YkpauHa, K~030ructoH
YHUBepcUreTiapmga, CMMno3snymaapna K armawmoé Mabpy 3ump KuraH.

Caiépa LWapodoBHa Pawmposa. 1943 ivnga Tyrunrad, 1971 vvn
HoM3o4/IMK, 1983 Mnn AOKTOPMMK gucceptatumsnapuHn ék~aapn. 2000
MnngaH Onuii Maxmcga VIHCOH XyLyk™iapy 6yiinda Bakvau. Y nonmvep
3aHxupugarn KUMEBMIA peakuusinap co\acugarn Mnpuk MyTaxaccuc.
Vnmnii nwnapy 6uonorvk ¢aon noavMepniap CUHTE3N, YCUMANKIapHU
\nmMosa KunaguraH nonumep Lwaknnapu, Kyn mak™cagm OopuBop
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ii|X'impar:iaptin apaTnT na j;ipiiil accx::iapnra fXii HUi.iaiiraii. C. QIl. Faiuibion
nonvmep knmécu co\acnna 500 nan optnkOocMa nwnap Mmyannugn Ty
6unaH 6npia 3 Ta MOHOrpadgms 40 slan OpTUK-""YbHJYIMK |-yBo \no Macn,
4 rannvmuii ninap rynnamuna my\appup. Camap:nim me\HaTnapu \a.ii<;apo
\amnyc'[nmMk co\acunarn xmsmarnapu yuyn 1999 iivnna ,,AycTtavk” opnicnu
6 una ¥ mykocl)ornaNraN.

Pa™1m Cogmkosuy TunnaeB — KMME hannapu SOKTopu, npodeccop.
21 MHWN MonoMepiapunn® 6ab3n cMcTeMaTuK nosmMcpiapra paguanmon
KUMEBMI nallkHa1awra 6arvnsyanran UiMuii uliiap 6unaH Lwyrynianaru.

A6a)cadm Vynunboes — KUME chaHnapy JOKTOPM, npocjx'ccop. ,BUHWA
dhTopna“ Monekynacunu NoaMMepnaHun, nanBaHaIn cononmmepnap
acocuga KUMEBUIM NCCUK, MK Ba EPYI/IVIKKA YuaamMnan rnoavmMcpnap cunre-
3ura GarvnadraH WaIMML nwnapy Kynpok,a\ammatnm \mucobnanagu..

YTknp MycaeBny MycaeB — KUME haHapn 4OKTopu, npodieccop,
ankagonanap sa 60TK,a PM3NON0rnMK akTmse 6GUpUKMagap acocmaa SH1u
nonvMMepsiap CUHTE3 K,unn| Ba ysiapnuv ypranuil Massycuaa UWiMUA nibyap
KHIIMOK .

Typabek CupimboeB — KUME haH1apy AOKTOpW, Npodieccop, BUHWII
dTopna CUHTE3N NMUIA acoCNapUHU APaTULL, YHUHIPaauaumMoH nonnmmep-
NaHnwn \ocun GynraH NoMMepPNapHUHE XoccaslapyuHn ypraHaau.

KOk™Nopraa Tvnra ofIHraH onnmiap Ba ynapHUHK luornpa-'iapn knvé
thaHnapu goktopnapu bo6oes T.T., Towmy\amegos C.A., AcnoHOB \.A .,
MycTaxos A. FHa 60Tk anap y36ek kumé paHunuur lllon-lllyxisatngmp.

Ywo6y kutob myarm(l)napn \am Ty :uuioM:uiap Mabpy3anapu, \aétnu
TaXpuob;napw, ynapnunr nAMUn TAnapunm Aasom 'NTupaérrannmusgan
haxpnanamms.

18.5. JItp()th-My=>;uTnn 3apapcu3naHTUPULL
Myammoiapwu

Opam3on AoVMMO TabuaT KylHuaa daonmaT Kypcataaun, Yy Y3jiykCH3
MyHocabatga 6ynaan. By paonusaT ok, unioHa Tallkmn aTunamMaca ea 'y 6unaH
MyHOcabaTt Ty(pn ypHatuimaca, MHCOH Yy3M Ba Tabmart yyyH Myammosiap
KenTupmné unkNapaan. ®aH Ba TEXHMKA WHK™MIOGM LwapouTuaa Tabuat
oolnuknapugaH KeHr Mukécga donganaHmil \amga aTtpod-My\UTHU
ndiocnanTpyBYM caroar K MavLnii YAKUHAWAAPANHTOPTULLN MHCOHHUHT
Tji6MaTra KypcaTaéTraH yMyMuii caniouii TabCUPUHU KECKUH KyyanTupa™.
~M\36EKMCTOHAA aHopranuk yrutnap, repomnuaiapHHr KyodaHnanwm ep
OCTU Ba NYNMJINK CyBMIapPUHU ndiocnaHTMpaun. Tynpok,\ap xun caHoart Ba
MauLLnii YuKnHgunap bunad ndiocnaHvokaa. Knméeuin Bocutatap caHoar
Ba KYpWIvLL MaTepuai/lapuHn cak™all, Talmw FaynapgaH doia blaHnw
KOMAagapuHUHE Kynona pasvwga Oy3unuvwn epHu, atpo-my\UTHMU
ndnocnaHMwmnra onné kenmokda. Metann ea EK™MATWIAPHN Kasnb onuL
X,awda kKbaifta mwnaw >kapaéHuga ynapgaH coigagaHuaradHga aHua
UK MHoWIaP \ochj1 6ynaay. MArblyM MabHOOa YIapHUHE BrpopTacy Tabmatia
M3CM3 MYKONNG KeTMaLan. Yiapnu TawKkua sTraH moggarap K aitasiaHuo,
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\aBora, Tylpokka Ba cyB \aBliUiapma cuHrn6 kcragn. bywnaii \on;a
ynkumamnap agod-\y.\urga xyaga Kyn mnkgopaa Tyrb4aHM6 Komaaw.

MyraxaccuciapHUHI MaxXlymoTiapura K aparaHoa ,\ap nnm pccny6-
NMKanmHr armocgepa \asSacura 4 munnmoH roHHaia mkun 3apapnv
Moaawvap TapkarwiMok™a. Lynapaan apMu yrnepog, okcu/blapura ryrpm
kenca 15% v yinesogopos, Uik mHaucn, 14% ontumryrypt (IV)- okenam,
9% wn a:301 (M)- okeuam, 8% u K armvk, mogganap Ba 4% ra MK,MMA y3ura
XOC YTKUP 3axapiv MoMVianapHu Tawwkun kMwiggn. Ninblab umnkapu
UMKUUOWIAPU XW;JUiA SKONOTMK Myammora ainaHgn. X,03vprun sak™ga
arpod)-mMy\mUTUM MdocsiaMm rMpyBYN CaHoAT Ba KMMTIOKXY>XKaIUTU KOPXO-
Hajiapn uik™mMHamMnapy MUKAOPUHU KamanTupuwira \apakar K,Wiv[iMokaa.
by mMak,ca(r4a mypakkab (|)visTpnap nmblad un mnmokga sa ypnartuiamok/ a,
K,ummMaréa\o roNuiaiu K\Npwiw™iapu, Tumamprudnap aparnnat u.

Buotexmornoruns Tapak,K,Métn Tydannm atpod-my\ut \onarnmm
AXWMNAaTAa Karra caMap;uBepraapnuTuT MyMKAW. YcuMmavkiapnan omia-
avran aneprus K,asub cavnanm ram TUknab 6ynmac ékNunv ypnunu Konaam
O/INLLN MYMKWU.

BbuoTtexnonorusga k™ Nucoauin xmn\argan (lyoingacn »kapacriapgan
BO3 Kcuunanm, niocnmk manéam 6yjuan ma\cynornapnm ntnab uvk,a-
pviira KapTu ynapok,3Ko/I0rvk 6c3apap camapLum yeynnap kY ianwiwml.
BuoTtexHonorusa épgamMmmaa K,arrvik,sa Cytok, Yk mHaunapra UT.'tos 6epu-
napn. by aca gonzap6 MacanianapHu \an stuwira épgam 6epagy. Uvk,nnamcns
TexHonorma \o3vpru 3amoi ycynnapura, SbHu nnasma, memopaHa, Hyp
KynnaHuauwmra UMKoH 6epagn. Ynap Tyannm aHUK TUKHUHE SHTU
JapaxacuaaH qoixbX LuHWIaam, jemMak, YUK MHAMCU3NIVK camapagopnmin’
OUp Heva Bop KydanTupunagu.

X~o3vprn Bak™Mga pecnyonvkaga UcTUKNoonra, sbHU atpodd—mMmy\UTHN
My\oghaza Kennmt [rtabunii yxmp:napnan ok wioHa coii/illannm 6yl mya
2005 nnrada My/mkasiiaHrad Jawmataacrypy utnab un™nrad. FabmataaH
oK,unoHa cdongreMaHnT Ba ynu My\o(])asa kcunut colacunaill 6apua
haonmAT aHa ujy Aactyp acocmaa TaTKuMa 3Twm ar.

3konoruk xascmslMNiknu KyyanTUPUTHUHT ,\ouipin acocuii
MyHanMwnapu KyhingarmnapgaH noopar:

1 Ternwnu TexHonorvsnapnu nTnaé YK apuT Ba XXOPUIA 3TULL.
K™MLWIOK, ypmon Ba 60TK,a XYXa/uK TapMok™Mapuaary Tabumnii xapaéH-
NapHUHI KECKMH By3unuTura onnb kenaguraH 6apya 3a\apiv KUMEBUIA
MoaOan1lapHN Kynnall yectmaaH KarmvK, Hasopar ypHatuiw. Canoar Kop-
XOoHa\apuaa atmocepara, cys \aB3aslapura Ba Tynpok,K,.a u(1)/locnaH-
TMpyBYM \amaa 3apap/iv MoggasiapH/ TalnaraHavkK yyyH conmnanmraH
Maxcyc COMMKAAH KeHr doiiganaHunrad \onga MacbymMaTnn OWnpuLL
[apKop. YnapAaa 3aMOHaBWiA camapani To3aslall KypuiMa ™ apy TU3UMUNu
XXOpUIA 3TULWL Kepak. bolunaHrny xomalwénan Taiép, NMposapa mMa’ cynot
ONryHra kagap Kommnnekc dolijanaHnmra MMKOH 6epaguraH siHru,
3aMOHaBWIA, IKOMOMMK XM\aTaaH caMapasin YCKyHaslapHU YpHATULL JTIO3UM.
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2 KawmTa TMK.'laHanuiaH 3axupanapuvn Kanta utnalr) Ynk~apuTHUH!
rar>mn paHULWNa KenranmwmnHn rabMmH.mmaH \amna koaiira Tuodanmaii-
avran Ja\npiuiapHM KVYb/H Me oM acocuaa UcrebMos LwiraH \osnatabuuii
;Ja\mpa'mapHunr \amma TyprapwuniaH okyrsieHa choinanaHuil /10;3UM.

oo unm Knunmanapmm onn Ba Koaiffa MTaaw yormga karra
ncpodrapunankka myn kNAMAMOK™Ma. BoTnaTtmu xomaTtégaH Tynuk,
h()iina."\an.mMmacnvk \onnapu mMaexyz,. SCKMpraH yCKyHa.apHU asiMalLTUPULL,
AN TEXHONOTUANAPHN XOPWUIA 3TULL, alpuM nex;iap, yyacTkanap Ba
OyTyH 60Wwn 3aBog/lapHU PEKOHCTpyKuusnau!, acocaH, coiinanm
KasnamaniapHu caHoat ycynuna siHana TynuK, Ba OK™MIOHa KNa3nb onuL
My\n.m Basucagmp. ATpod-my\mTHM My\odhasa KCuimT Hyk\Tan HasapuaaH
KaparaHaa, tof-koh CablOaTUHMHI YK MHAWIAPUHN Y3NaTTUPULLIHN Srnagda
KeHranTupuw \amaa 6ysunraH epnapHn koaiira Spok™ M \osara Kentupuil
My\num axamustra ara 6ynaguw.

3 KartTa-kaTTa Xyayasiapga Tabuunii waputnapHu Tabunii 3axvpa-
napaH camapaiv Ba KOMIeKe oonganiaHnLLHN TabMUHNAAUraH gapaxaga
anukKMakcasnra kapatuiraH, WiMmia acocnanraH Tapsaa y3rapTmpuLL 103UM.

4. )XOHNM TabuaTHUHr B6yTyH Tabuuini reHooHAUUU MaOaHWA
3KMHNap Ba \aMBOHNAPHUHI AHIU TypaapuHuW Kynantmpuw \mcobura
6oumblaHpuy 6a3a cugatmga cakaab K,onm Kepak.

5 LUWa)yap Ba TymaHNapHW pexanawTupumniHUHE WIMUIA acociianraH,
\03Upry 3amMoH ypbaHn'3LMSICUHNHIGapYa casiomin okmbaTnapuHu Gaptapad
aTanuraH TU3VMUHU XXOpWUii 3TUT My 6unaH Ta\apnapga Ba 6Gowk™a
a\o/n NyHKTNapmaa a\oNUUUHI aaTn yuyH Kynan wapout spatuT 3iipyp.

6. 3kon()1uk kyn(|)a'viap ucrapa éunmacnu! HM Hasapna Tyrrad \osnga
Xa\oH XaMoaTunAnNL'U ‘NN N6OPUHN MUH 1a<;aHVHT )XOJIOTUK MyamMMO-
napwura Kaparmlll nosum.

Xank™apo TyavmnmMmanapHuH! 3axupanapv, UMKOHUATNapW Ba UHBEC-
TULMANAPUHN aHa LWy MyaMMOAapHU \a/ K;unuwra xxanb stuw 6upuHyYm
Japaxkann sasndagup.
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